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ABSTRACT 4

This thesis discuss=as the design and develcpment <f

m

central catabase on a netwecrk of microcomputers. I

ot

provides an overview cf *he methodslcgy utilized in creatin

o]

the =sys*em, along with the pprobleas associated with a
central catabase. Tte thesis iacludaes the scurce lis*ings
fer th=2 creation o©f the =system ard a discussion of +the
difficulties of conrtrclling ccntentioa within “he netwerked
datatase envircnment.
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I. INIRODUCTION

Current economic trends have brought about an increased
avareness of the need for prcductivicy gains in  +h2 work-
rlace., Like all facets of business, government is finding
increased rressures tc¢ reduce expendituress and still prcvide
service to the people. To mneet the challenges of reducing
costs and wmaintaining service levels, governm:n* managers
are looking toward office autcmaticn and computerizaticn to
increase individual froductivity. Th2 Navy Fleet Materizl
Support Cffice (FMSC), like most Government Agencies, is
doing ite part to improve productivity.

The Lefective Material Section of FMSO (Codz 91423) is
designated as the overall monitor for the quality deficiency
management informaticn reporting system. A Thesis entitled
A System Apalysis apd De ing th
Izacking of the Quality Deficjency Reporting sSys
Navy's Fleei Material Support Cffice by Michael D. Carriger
recommended the develcpment of a prototype network of inex-

ct

Design [Eor Upda Interpal

€
ter a% the

o+

pensive rmicrocomputers and the creation of a Central
Dataktase System. This prototype system will demonstra*te the
feasitility of automating the QDR Processing Procedures, and
will allcw the evaluation of processing wi*h automa“ed tech-
niques. Additionally, the prototype will provide thz tasic
desigr for future (DR Systems and its interacticn with
users. ([Ref. 1]

Current microcornmguter technology has allcwed vwvery
poverful systems to Le created at relatively low «ccsts.
Microprocessors with over 512,000 characters of memory can

process cver 500,000 instructions per sacond. Secondary

storage units can access over 35 million characters of data

at tlke rate of S asillion bits ©per second. Relational
7
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Latakase systems allcw micrcccrputers to create, update, and
manage large databases of information at relatively low

PRV -

costs.
The purpose of this Thesis is to develop a Protctype

LCatakase Management Information System for use at the :

' Defective PMaterial Section of FMSO (Code 91423). This y
system will utilize current microcomputer technclogy and i
cff-the-shelf hardvare and scftware. Application grograas

will be generated with a high level database manipulation :
language. For this applicaticn, 4dBASE II (by Ashton-Tate), ]

IBM-PC micrccomputers, PCnet (ky Orchid Technology), and 20

MB hard disk storage devices (by Tillgrass Technology) are

tilized to create tle Management 7 formation Systen. This

hardware and software was seler . Dbecause: 1) it had

already Lkeen evaluated ard was in use at other sectiomns of

FMS0; 2) it appeared <that it cc.ld m=zet +thz prccessing

> requirements for the QDR Systenm; 3) it could be easily
obtained with minimal cost to the project; and 4) it could
ke incocrporated intc both the short term and lcng term

- ‘.l‘.' .‘“-'.

WYY,

o

o Yy
l‘l"'b .

A1y,

s

.

; processing goals for FMSO [ Ref. 1].

" The wmajor areas of concern for the project center
around: 1) contention caused by multiple users accessing the

i same Data Base Files over a microcomputer network; 2)

: Security logon protection fcr the system; 3) Flexibility to

! respopd to ad hoc information requests; and 4) providing

: meaningful system dialcg for untrained computer users.
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IX. HETHCDOLOGY

The development of the Quality Deficiency Repcrting
(QDR) System was based on modern software engineering and
design principles. Lata flow diagrams, structure charts,
and a high level programming language aided in the creation
cf the systen. Using top-down design to provide a logical
tasis for development, the scftware creation involved: 1)
studying and understanding the QDR process, 2) identifying
at leas* one method c¢f solving the problem, 3) creating data
flow diagrams tc¢ shew the gross data transformaticns, 4)
using the data flow diagrams *o construct a s+tructure chart,
and 5) describing each abstraction used in the solution in 2
manner that lends itself to eventual <coding in a high 1level
language. ([Ref. 2]

The initial study of the QDR System was based on Michael
D. Carriger's thesis work. This provided much of the frack-
ground infcrmation that was nacessary to formulate a
possitle solution. Eased on the operational environment and
the users' 1level of computer familiarity, it was decided
that a menu driven system be created. This would provide an
easy to understand interface for the unfamiliar user. Data
flow diagrams were generated +to iden+tify the transformation
of data frcm input to output. This provided a pictorial
representation of the data used by the QDR System and estab-
lished a means of identifying the changes that tocok flace
during tke life c¢f a (DR Case (See figure 2.1 and 2.2).

The data flow diagrams provided the basis <£or creating
the system's hierarchical structure. By reviewing the tasic
transformations perfcrmed by the system, it became apparen*
that there are three main activities necessary for main-
taining the Central Database. These basic activities

.
»
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Case modules.  All cther functicns assccl

11

r
a

- e L. “ o~ " a O c N
. e R .

S B AL e LAY N P L T, R AL A UG S :J
LR ARSI D R R AT RIS G DL L R R, S S




i
P

L 2 B 3

LS A

L -'.'-'."'."\' LN

.wv". T R ———
AR A R A LA .t S

System are support modules for presenting the a+taba

(n
W

m

informatior to the end user, maintaining support Databa
Files, and generating management information (See figur
2.3 and 2.4).

The QLR System was igrlemented wusing the ccmnand

lD
n

language for dABASE II, & Relational Database Product. This
ccmmand langquage is a high 1level 1language that =supgports
Elock s<iructured development. It is an interpretive
language that must be re-evalua“ed <+hrough each pass of the
program e€xecutioan. To ensure program clarity, the p-ograms
utilized meaningful rames to idartify variables and make the
flow of informaticn more apparent to the reader.
Information hiding was wutilized to =ceduce the amount of
unnecessary informaticn handled by each program. Required
informaticn is passed between programs as the data is needed
for processing (See Appendix A for a complete listing of
Passed Variables). Information hiding also conceals <the
processing algorithms wused within a program. When inter-
facing progranms, tke programmer only needs <o kncw what
informaticn passes between programs and not hcw the infcrrma-
+ion is treated interrally. The us2 of informatior hiding
techniques reduces tle complexity of systems develcpmseat by
allowing the programs to be developed indzpendently Lkaseé on
interfacing razquirements only. [Ref. 3] Another mechanism
to simplify the programs is tc include comment lines “o make
+hem more readable and underswandable *o maintenaxnce
Ferscnnel.
As csach program was created, it was tested tc ensurs
+hat it accurately rperformed *he function for which i+ was
signed and 4id not contain errors. As individual proagrams
were +tested, <+hey were combined with other %ested units tc
ensure ccmpatibility between the various system segments.
This in-egration testing was performed <o eaxsure <+hat *ha
individual programs worked in conjunction with cttler

12
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Pigure 2.3 User's System Hierarchy.
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N rrogranms and modules. As errors were detec*ted in rrcgrams

and mcdules, these bugs were corrected and then Ceteszing J
was vperformed for toth individual and integratior tests.
All of +the initial +ests were performed in a singl2 user
envircnment to reduce some cf the system complexity. Once a
program cr module had completed both individual and integra-
tion testing, these units were then tested in the multi-user
ervircnment., Other aspects of th2 software development are
discussed in more derpth later.
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III. SYSTEM DEVELOPMENT

i > S ——— ap——

The development of the QDR System considered meny
aspec*s c¢f computer vutilizaticn. The system was design<d as
an integratsd package of hardware and software that was to
ke utilized as a management information tool. To preduce
the desired results, both hardware salection and sofiware
develorment requirements were made considering the utiliza-
tion of the system and the targset group of system opera<ors.
Such things as user interface, <the multi-usar envir-onm=ant,
security, system cost, and the availablity of system ccmpo-
nents were integrated in the methodology cof developing the
QDR Sys=en.

A. SCOFTWARE

The criginal QDR software design cen+tered around 2 data
base ccasisting of 8,000 - 10,000 records in +the Open File
and 16,000 =~ 20,000 records in the Closed Pile. Each of
these records contained thirty data fields and required 275
characters of data. Headquarters level <changes to (DR
processing procedurses expanded th2 scope of the data files
considerably. New data requiremernts ir support cf the
Froduct Deficiency ©Feporting Syst2m and Evaluation Prcgram
(PDREP) increased the files +*o fifty four data elersnts
regquiring cver 600 characters of data psr QDR Case. (See
Appendix B for a coaplete ist of Database struc:ures ani
Appendix C fer the Data Element Definitions.) To accomcdate
+these additional data items, the case records had +*¢ bs
€plit intc ¢wo parts. This was necessary because cf a
restricticn in the Database Management Software used for the
systen. Trhe current DBMS allowed a maximum cof *hirty two
data elemen*s per dataktass file.

16




g
V‘_’li‘) .,

LACAA
AT

»

y e
l#}"

K
.

X
-

“’

L

AigfLaliarsg, <
- ] 4
RENOENIEN

‘&:I:' I‘.I‘ l'.‘. ‘I ‘

s

& € a 4 R v
Py e e 2
- 4 ‘. L " ‘- ‘- ". 1

kY
ERF JF )

The =sccpe of +tke changes mentioned above required =
total redesign of tke QDR System. Up +to tha*t pcint, a
substan%*ial amount of design work and actual programming arngd
testing had been completed. Although many of the "lesscas
learned" during the initial design could be applied %*c the
redesign, and many cf the initial algorithms could be modi-
fied and reused, the redevelorment effort required a signif-
icant =zamount of time and effort. All wuser interface
programs had to be redssigned and, 1in many cases, TrTepro-
grammed to accomodate the new data elements and provide a
meaningful interface. The change in scope drastically
reduced the time available for complets testing, documenta-
tion and igplementation thus resulting in the protctype
system being more cargpable, but requiring additional effort
in the alkove areas.

Much of the software development was aim=d4 at providing
a syst2m that had an <easy to understand user interfacse,
could be used in a multi-user environm2nt, provided a degres
cf security, and was maintainable. The following secticns
discuss each of these areas and provide some iInsight into
how these were achieved. Thrcughout this chapter, ths terms
module and program are used interchangably.

1. User Interface With QDR Systen

The interface between the user and the QDR Systenm
was a majcr point of concentration to ensure the usefulrness
of the entire systen. In order to allow for the lack of
experience cf the analysts with automated tools and to aveid
training costs for newly assigned personnel, the percertion
that tts personal «ccoputers were really "QDR Machines" wvas
utilized. The entire dialog of a user with “he machine was
centered around the functional aspects of the current
working environment. A menu based system was utilized %o
guide the analysts through their cass preocessirng. At each

17
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point where a chcice cculd be made, the user was pres:rzed
with an explicit message. If an invalid choice was pmade,
the sys*em would ther provide a message indicating an er-cg,

and show the valid range c¢f choices availabla *to *he user at
that particular poirnt. If the user was familiar with the
range of valid inputs and did nct make an entry error, then
the messages would nct appear on the screen. This allowed
for the more experienced user to avoid some of the screen
prompting. The System was written such that each of the
user "QDR Machines" wculd automatically initialize itself
and be in a state waiting for +he user to logon (See figure
3.7 .

ENTER YOUR USER I.D.
XXXX

]

Pigure 3.1 Logon Prompte.

This isolated +he user from any of the underlying
machine ocperating system and preparatory steps that are
normally associated with putting today's microcomputers into
operation. The only function that the computer was avail-
able for was the prccessing of QDR's. When an analyss
terminated operations for the day the terminal would again
go into a state ready for ancther user to logon c¢r for the
analyst to re-enter the systenm.

The proc<edure for an analyst to 2nter the QDR Systzsnm

is demcnstrated by the following selection of screen

displays and choices *hat are available. The process begins

A

v
Ll o o

with entry into the system at <+he bagirning of the day.

. by

n‘n5 > .l‘ .

Each analys* has been assigned a user I.D. and a unigque

A
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passwcrd by the system supervisor. The system has <¢arlier

beeg brcught up by the supervisor. The first screen
rresented prompts for the apalyst to anter his unique access
identification (See figure 3.1). 1If the access I.D. 4is not
ca file, cr was entered incorrectly, a m&ssage comes or the

Pigure 3.2 Invalid I.D. Message.

screen (See figure 3.2). A check is also made to determine
if the user is currently lcgged onto another terminal in the
systen. If currently logged on, thzn access is denied and
the fcllcwing message will +then be displayed (See figure

Figure 3.3 Currently Logged Message.

3.3). If tle correct Access I.D. is entered then the systen
will prcept to0 enter the password. The passvord requires

ENTER 2ASSWORD FOLLOWED BY <CR>

FPigure 3.4 Login Prompt.
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exact upger/lover case entry (Figure opnd). Three chances
are givsn tc successfully enter the password and if unsuc-
cessful, <the console is lock=ad4 out and may only be put back
into cperation by the system supervisor. A successful lcgon
will ke followed by a greeting to the QDR System, and <hs:
user will be presented with the mair menu which cor*tains all
of his processing options (See figure 3.5).

¥ELCOME TO THE QDR RAUTOMATED TRACKING SYSTEM

Open New Record
Close Recoxd

Update Record
Originates Lettsr
Report Generation
Quéry

Exit from the Sys*enm

~NJOVNEWN -
{2 T I I I I |

Enter Your Choice

: FPigure 3.5 Main Menu.

From the main menu (figure 3.5), the analyst has the
coticn 4c opren a new case, update an existing case, clcse a
case, originate a letter tc¢ an itam manager, get a listing
c¢f all of his open cases in *he Q¢DR System, guery ths data-
tases for information or to leave the QDR Systen.

As an example of the process required to open a rew
QDR case, the follcwing sequence shows the screens as
presented tc the analyst. In order <to open a case, the
analyst chcoses a "1" frem the main menu and +hen is
presented with a screen where verification of desire is
required. This allows the analyst to change his amind before
teginning the process and to return +¢o the main @menu. A

P
S

choice nf "1" puts tle user in the casz opsning process (See

L YU S

figure 3.6).

. &
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o #%%4% OPEN NEW CASE *%#*s '
““ THIS PRCGRAM ENABLES YOU TO OPEN A

e NEW QDR CASE

)

1 - CONTINUE

N 2 - RETURN TO HENU

e

: Figure 3.6 Verification Message.

N

)

\. The input screens presented to the user are designed
:‘ with the source input document Standard Form 368 (SF 368) as
_-:\;Z:: the basis. FEach of the items of information are captured
:::“ from the numbered blccks of the SF 368. Where informa+icn is
\ y not identified on the form, yet is nezded for the QDR case,
i:’.: input is requested at the 1location whare most often written
A in by tbe analyst or ty the originating office. The purpcsz2
*'.' cf this was to maximize the ease and fluidity of data entry
o by *he analyst Ly ccnsidering the physical 1location cf the
::\‘_: data as well as the lcgical relationship c¢f the elements.
::;S The first entry required was the date the case was
_*-ji:. received by FMSO. A standard (MMDDYY) format for dates was
-‘ utilized throughout the QDR prcgrams, based upon user sgeci-
:g' fica+icns (See figure 3.7).
S}: After entry ¢f th2 national stock number, a frcump:
0 to verify <+he initial data is put on <the screen. This
'!.':' enables the analyst tc ensure that tha correct case will be

created and will alleviate a later ne2d tc delete an invalid
A case frcm tte database (See figure 3.8). A choice cf w2n
allows the changing c¢f any initial data item before coentin-
@ - uing to +he second screen.
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**xskkxx ENTER LATA FOR THE NEW CASE *¥¥¥kxkx%

AASREE A FROM  SF 368 Xk KK

DATE RECEIVED EY FMSO MMDDYY PXXXXxxe

CA1 B

COG ' XX

NSN T XXX-XX-XXXX-XXXX!

Figure 3.7 Initial Entry Screen.

VERIFY ABOVE INFORMATION

YOU MAY NOT CHANGE IT AFTER_THIS
WITHQUT STARTING QVER AGAIN

1 - CCNTINUE 2 - CHANGE 3 - EXIT

Figure 3.8 Bailout /Change Option.

The analyst is next presented with a full screen of
data elzments. The layout is such that the left side cf the
item laltels contains <the pumbers relating to the SF 368
blocks. This porticn is blank whare <the element is nct on
the SF 368. Following each element label is a reverse video
representation showing the correct length of the input item.
The 1inputs which are opticnal are marked by a <0> (Sse
figure 3.9). The cursor moves from one data element to the
next cne as the analyst completes item e2ntry. Any incorrect
or cut c¢cf bounds entry will result in a spacific ezror
message to the user showing the wvalid range of infputs.
These error messages, when activated, appear on +*he las<t
line cf the screen. The user can thus consistently lock %o
a singl=s locaticn for status or error messages from the (DR
Systes.
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————
SF368
. NSN
CATEGORY
SMIC
1A, UIC
3. REPORT CONTROL
4. CATE DISCOVERED MMDDYY
6. NOMENCLATURE
7. FSCHM <0>
8. MFG. PART NUMBER <0>
9. SERIAL/LOT/BATCH <0>
10. CONTRACT/EO <0>
COCUMENT NUMBER <G>
11, ITEM N OR O <0>
12. CATE MFG/REP/OVHL <0>
13. CEN TIME AT FAILURE <0>
14. GOV FURNISHED MATL <0>
15. ¢TY: REC/INSP/DEF/STK
16al. TYPE/MODEL/SERIES <0>
a2. SERIAL NUMBER <0>
b. NEXT HIGHER ASSY <0>
SUB-AS SEMELY <0>
¥ Rk % k % CHECK PREVIOUS ENTRIES 2k ok ok ok &
CHOCSE 1- CONTINUE ENTRY 2- MAKE CORRECTIONS

Figure 3.9 Pirst Screen of data.
Consistent with <the previous choices of 1leaving a
particular screen, the analyst has the ability to make

changes tefcre proceeding. The next screen of data presents

the same kasic format to the wuser, and allows the input of

the seccnd half of the data =2lements. The NSN and category
cf the case being input are echoed azt the top of +the screen

o the analyst may keep track of them for later referencse.
Cata items are calculated by the pregram where possible and
then inserted into the screen at *+he appropriate point. The
extaended price 1is one such item which was previously hand
(See figure 3.10).

Upcn completicn of data

computed

element €ntry, the analyst

may elect <*o change an iten, post the <case or exit the

¢cpeaning rrogram and go back tc the main menu without posting

the <case. This 4is criticel at this time ia the entry
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{
UI
UNIT ERICE EXTENDED PRICE
18. EST. CORRECTION COST <0>
19. WARRANTY - Y/N/U
20. WORK UNIT CODE <0>
21. ACTICN/DISPOSITION -H/I/D/R/O <0>
22. DETAILS OF DISCREPANCY - FIRST 2
LETTERS MUST PBE DISCOVERY CODE
23A. ACTICN POINT
DEFECT VERIFICATION CODE - N/O/U/Y <0>
ggFECI RESPONSIBILITY - C/N/S/U/X <C>
ORIGIN CODE
30. TYPE LOC
TYPE DEFICIENCY
1 - POST CASE
2 - CHANGE DATA
3 - EXIT WITHOUT POSTING
J

Figure 3.10 Second Screen of Data.

process. If a major mistake had been destected, it would be
test to re-initiate <the entry of a particular case instead
cf using the update prcgram +tc change each item. This gives
the analyst a final point whers the process can start over
withcut any interacticn with the current cases. From the
users pcint of view it is ccmfcerting to know that an =zarlierc
mistake could be eliminated pricr to posting. Oon a busy
netwerk, the posting process may <take a few minutes, thus
the analyst 1s re-assursd that "all is well" by a screen
giving a status report on the procaess (See figure 3.11).
After successful assignment of a cz2se rumker and
posting to the database, the case number is displayed o2 the
scrzen (See figure 3.12). After ncting *the case rnumber on
the SF 368 for any future reference as needed, the analys:
can clear the screen ty pressing any key, and then will be
tack at the point where he may input another rnew QDR case or

retu-n “¢ +le main menu.
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CASE BEING POSTED TO DATA BASE
PLEASE STANDBY

* k% DO NOT INTERRUPT Tx %

s s s s . .

Figure 3. 11 Response to POST Choice.

CASE NUMEER OF THE NEW CASE
1400192

ERESS ANY KEY TO CONTINUE

Figure 3.12 Peedback to Analyst.

The above sequence gives a flavor of the screans and
messages <+hat are G[present in +th2 QDR Sys=enm. Foremcs=%
considera+icn in design of screens and menus was the sase of
use by the analysts. The scraeen design in a pattern waich
matched +the source document as much as ©possible while
considering additional input requiremsnts 1l2d “o a clean,
easy to understand representation. The error messagas Wwere
dirzscted at idzsn*ifying a specific range of accep%ablzs input
values and presenting +these to <the analysts fer +hei:
review. Consistency of inpu= parameters was maintained to
enable “te user to react t¢ prompts and choice poirnts *thus
requiring a minimum of addi+ticnral “hought and atternticn *o
the prccess of data entry and intecaction with *hs "CDR
Machine"™ itself.

25

U S R T P S G T AR S R N S i S . R B B NN
b e SN RSN . . . . . L S e e e
AP AP N ACN SR T AT g W ST x'.‘i.'nj.';:;.'.\.'.:.'. R P . T D T s L D M N UL AR SRS RS AP S J



R T R R R SRRt et At b e AAd 3 4 25 A 4 Bt e o b e s e B S -
2. PMulti-User Epvircnment

The QDR System uses 4BASE II o handle all asrpzcts
cf the system's ogfperations. This database management
product is designed fcr a single user and Jdoes rot previde
the loccking mechanisms necessary for a multi-user envircn-
men=. To overcome this deficiency, a Database Handler was
created to control access +c the various datzbase files.
Access tc tlre Database is achieved by calling +*he Database
Handler routine and providipg it with a +wo <character
alpha-nuwreric type «c¢cde which repressnts the <+ype of the
desired access (See figure 3.13) . The Database Handler will
either expect additicnal parameters or will provide inforsma-
tion derpending on the selected access type.

((}]

In crder to perform r=cord locking or file writ
t

functions, +the Datatase Handler nmust first establish write

X

access =c +*he database file that 1is beirg written *o.
special "File Status" data file provides the mechanism to
deterpine write access. As each user process calls the
Cataktase Handler for file write <transactions, the fil=
status is checked to see if +the file is currertly locked by
another prccess. If the file is locked, the Da*abass
Handler enters into a t=2st and wait loop until the file is
made availatle. When the file is unlocked, the Database

in

e

L}

Handler will then lock the required file by placing *“he U
I.D. cf *the operator into the file status file. There i

'.l
n
om

point of contention at the mcment the file is released

o
~

a
Erocess. Each terminal on the network has its own copy of
the Catalase Handler and as such, when a file is unlocked,
cther prccesses will perform the same locking action. Te
€énsure tha*t a prccess has obtained writs access, a verifica-
tion check is made dJust pricr to actually pecrforming thsz
write cperation. If write access has been obzainsd, *he

. LCataktase Handler will perform the writ2 and rslease +the data

A
.I
A 4‘_.‘1’_ e
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o
The firs* character of the Access _Code represeats <*he
file teing accessed and the second chacacter repressants
type of adcess desiredi.
Firs+t Characterx Database Pile Used
1 OPEN1 ‘
2 OPEN2
3 CLOSE1
4 CLOSEZ2
Second Character Databasa Action
A Read - NSN Access (See note 1)
B Read - Case Number Access
C Write - Unlock Record
D ReadsLock - NSN Access
E Read/Lock - Case Access
F New Record Creation (See rote 2)
G Reccrd Unlock
H Read - R2cerd Number Access
I Skip/Read - Record Number Access
Note 1: Qpen2 and Close2 dc not have NSN Access and
default tc Case Number Access.
Note 2: Closel and Close2 create new records from *he
Open File reccrds being closed.
Figure 3.13 Database Handler Access Codes.
fil2 for cthers. If write access is no* cobtained, *tha “est

and wait lccp is entered agairn.

Tc rerform a write operation, the =entire da*abassz
file is lccked so that no one else can write <o it., When an
individual zecord must be wupdated, it is undesirable %o
leave the Database file locked while ths operator is making
upda*es to the record. To prevent this, a record iccking

27




_" S o S A A S A -','-.. FTETR ot Lol it e e it s S et it a2 T T W W P N W W Wy W W W gy~ v -
N s e T - - A R A A P L P R P PR A R I .
M N vt

-

%)

»
$§j capakility was added to the Database Handler. This is donsz
e ty including a timestamp data element in each data reccrd.
t . . .
NN Prior tc retrieving a record for update, the Databass2
LQ? Bandler <checks to =see if the record has previcusly been
Qf locked. Any attempt to update a locked record will resul+
"; in a ¢cde teing returned tc¢ the calling program/module (See
o
N
NG
s The Lata Base Hardler will return a one digit Code
s indicating the Succsss/Failure of a Data Basé Access.
o oY
TN iy
0 Re+urn Code Definition
‘gf 0 [ata Base Access Successful
>
i 1 Record Currently Locked
e 2-8 Unassigned (Available for
o future growth)
zﬁj 9 Record Not Found
o
{
{Eﬂ ) Figure 3. 14 fata Base Handler Return Codes.
) Figure 3.14). As with general write operaticas, +he 3Jata-
:%i tase mus* be temporarily locked to allow the timestamp *o be
:;_ written cut 4o the file. This record locking mechanism
-\ ; . L3 I} . ]
‘:; allows nultiple users *o function withcut unin%*enticrally
:; cverwri=<ing informaticn.
oy 3. Syszem Securi:y
T
ﬂkl Eecause ¢f tle amount cf£f data held by the QDK Systenm
_; and the value of the informaticn to FMSO Code 91423, the (DR
;3; Systenm requirsd some degree of securizy. There are tasi-
o cally twc levels of security available for thz system.  The
g first level of security is the protaction of ths Systen
!g ) Disks. - The Master Network S+ation is the gateway to the (DR
15
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;’; |
;ﬁ: Erograms and Data Files. By keeping +the master stazior
ﬁf cperating disks under lock and key, the system is nct gensr-
il ally accessible to urnauthorized persornel. Access to *hese
;ﬂ ‘ disks shculd be controlled by the system supervisor or his
L assistant svpervisor.
e The second 1level of security involves 2 1lcgorn and
- passvword system inccrporated into the QDR Software. Each
fﬂ authorized wuser is gprovided a unique user identification
3% code which will allow him access to th2 system. Iz addiction
ib to the required I.T. Cods, a password 1is requirsd to
A X complete the logon prccedure. The passwords may and should
;ﬁ ke changed pericdically by the system supervisor +to reduce
:; the likelyhcod of unauthorized personnel becoming familiar
§§ with the passwords. To utilize the QDR System, *he user
25 accesses the system as described in the section ¢n user
&; intsrface. The user is given th-ee attempts %0 access the
?ﬁ Sys+tem, If all three access attempts fail, the systenm will
- . display an "Illegal Access At*empt" message and will lockcu*
{* the +ermiral. The c¢rly way to =z2turn a locked terminal ¢o
ﬁ; an operational mode is to "rebtoot" the affect2d terminal.
’Ef Although this method of security is simplistic, it
f is the methcd most svitable for a system of “his razure. As
:; the value <¢f the 3Jata held by <%he system Iincreases, the
js security prccedures should be reviewed <*“o ensure they are
.% adeguate.
) 4. Flexibility Apd Maintepancs
-
if The fact that the QDR System could expect to undergo
E: changes was considered 1in not only prcgram development,
.~ Eut also 4in the datakase <crganization. Flexibility and
2 maintainability of <+he entirce system represented develcp-
| < ment otdectives ir crder tO support the earlier:
a discussed design gcals of modularity and infcrmaticn
® hiding..
A
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[BASE ITI with its «ccmrmand language and rslatiornal
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'
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databasz provided a powerful vehicle +to construct <the

-

programs and databases for the systen. The English-like

ad
.
L I
3

LA
»

quality of the <command language provides the programmers a

v
DR

sense of code functicr over and abova relying on algczithnm

atel .
A S A N

o

inspecticn alone, Comments wer2 spread throughcut the
program lis+ing where they would assist unders+anding
?3 cf <specific portions of the processing, especially in
n& CUERY and XCBHNDLR (See Appendix D for a complete set of (DR
e Systemr Frogram Listings). Addi+ionally, commerts wers
- provided in the program headers to identify critical infcr- 1

’
g
s

: maticn. Variables rassed between <the module of interest
and all cther modules as well as a list of subordirate

- A

. and supercrdinate 1ascdules were prcvided. Mainterance of
*he precgrams could +“hen be conducted with z knowladgs of
the curzent interface betweer +he mcdules.

e The structured programming technique of indertation
' was ussd to enhance readabili+y and understandability of the
oy ccde. This provided anyons reviswing the =source listings
e with an easy to understand view of the control struc*tures.
N Each level c¢f con*trcl was indented to identify and clarify
*+he hierarchy of control. Eech hieracchical lesvel can thus
S0 te <raced from level to level by following *he indentation
o rattern.

o In addition +to “he general aiis %o maintairability
Py descrikted atove, scze sSpecific areas were identifi=d for
e _ l1ik=zly <future changes. Internally genera+ed change
was expected from assignaent cf different analys+s, addi-

st
R ) 1) *
A

tional cr modified internal reports and s:tandard queries.

(3

External changes were likely in <+he arzas of Ccgnizance

@
e e

anac
Group (CGG) assignments, changing addresses cf Itenm
Managers and repecrt mcdifica+ions.
_ The superviscr was rprovided with <*he 1xeans +*o
b; : update currently authorized users and “heir passwcods via
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the supervisor's main menu. The updating of COGs and Iztsm
Manager's information were also included. Thkess wera
seen as recutine hcusekeering modifications which did no*
demand a programmer's at+enticn.

If demarnd for specific, repetitive Jqueries arise,
the additicn of this capability by maintenancs programmers
is very easy. currently each analys= is able to receive 2
listing cf each of his currently open casess as a standard
query frecm his "repcrt menu". To add 2any addi+ioral
query would require modification of only cne prcgran
module.

As an example, suppose *hat a commonly cccuring
gquery by all analysts was to receive a list of their ogern
cases frcm a particular COG. The programmer would be able
to provide this capability by adding only a few lines of
code. The addition of a menu selaction itsm would be
accomplished by the fcllowing:

*%%x*x MENU ADDITICN
' 2 - List of assigned open cases for specific CCG !

*¥%*%%x% YAIIDATING ENTRY

STORE_T TO BADCCG
DO WHIIE BADC
gELINE COLUMN SAY 'Enter COG' GET ANSWER
0SE D:COGS
FIND ANSWER
IF # =

Lsg 25,20 SAY 'COG NCT FOUND, TRY AGAIN!
S%ORE F 1IC BADCCG

ENDI
ENDCO <BADCGG>
*%%%% NOW PIND THE OPEN CASES FOR THIS ANALYST
**%%% CHCICE OF MELIUM w AS MADE IN ORIGINAL HENU
USE C3:O0PEN1
DISELAY CASE, NSN,NOME ,sé ATES,11,5) FCR COG = ANSWER
LANB. "Wfio = CiW

This is Dbut cne of the many me*hods that cculd bhe
used tc provide the addirional czpability to <+he aralysts.
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The disclation of <+he furnctions within a singl:z: wmciule
combined with the pcwer of a relational database =ere a
definite asset to the programmer in ex-ending the use of
the system to its users.

wWhil the capability <o ex<end the fuanctions
provided has been built in, the decision %o do sc¢ shkeuld
not be taken without consideration of the impact on the
System as a whole. An extension such as *hs one Jjus*
descrited cculd be helpful arnd not be detrimental ¢ the
systenm cperation if fproperly implemented. A choice would
have to te made;

1. Restrict the wuse of +his option to
low use periods.

2. Inmplement it as a standard internal repor:,
once a week fcr exampl

3. Create an index file based on _either COG cr
analyst and keep these updated during nornmal
procassing.

The superviscr must be aware of the impact of

these alternatives. What 2in the first view looks like a

very €asy ard ussful wmethod of producing the listings, may
Fotentially cause system-wide problems. The “wo most likely
drawkacks wculd be slowing processing response time to an
unacceptable level or causing addi<ional index files +o
steal precicus space on the <system hard disk. The first
cption would allow analysts to retain greatest flexi-
bility, hcwever i+ would be difficult to implement and

contrcl. The 4iaternal indexing of +the databases for
normal prccessing includes neither COG nor Analys=.

AT
AT AP

For +this reasen a request as outlined above would

require a sequential search of ths OPEN1 database. A

2" e
'

process tha*t <c¢ould +ake up to 30 minutes, not likely a

.4

= satisfactory solution!

LA

o~ The second option has +the advantage of teing

L ) €asy to centrol, tas no impact on day to day procassing
: .

Fﬁ
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cr stcrage and meets the requir=ament *o previis 2

list to cach analyst. Analyst flexibility wculd be
comprcmised and +the required periodicity would have <c b=z
determined.

Choice number three would allow the lists +*c¢ be
generated upon demarnd. The major drawback would be the
additicn c¢f an additional index +that would hav2 *o be
updated at each case creation, update and closing.
This wculd add overall processing requirements and thus slow
down the complete system. Additionaily, the index would
require space on the hard disk, a cri<ical rescurce.

The proper choice for the supervisor and
frogrammer combinaticn would balance the users n2eds
and the system realities. Although the above esxample
shows a simple, casy extension it points out the neces-
sary considerations which must be included in all deci-
cions. The micro ccmputer system, as well as the mainframs
computer does have application limits. In the QDR Systenm
all «cvurren*t requirements have bean met, and whil=
designed fcr ease cf maintenance and extendability, the
latter should be implemented with discretion and caution.

B. HAFDWARE

The CCR System is a combined softwars and hardwars suite
which performs management information and database manage-
ment functicns. The hardwara select2d for the system was
comprised c¢f multiple microcomputers, secondary stcrage
devices, printers, mcnitors, keyboards, and network hardware
with centreolling softwars. The selection of the supporting
hardware is vital tc the operation of +the central database
system bscause it provides <+he mechanism for sharing the
datatase files and ofperating programs. To meetr th2 demands
of the netwcrk operation, the hardware must be cocmpatible
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hin and allcow the eguipment +o be integrated into a comglete
i;ﬁ sys:enm.
! 1. Selected Hardware
r‘_-:.
;;f The micrccomputer selected for <the QDR Systenm was
Et? the IBM-Personal Computer (PC). This provided sxpandability
) and suppcrted bo*th networking and relatively large hard disk
ia: storace devices. At the Naval Postgraduate Schcol protctype
jfi site, the network was composed ¢f £four PC's. Tach PC was
iﬁ equipred with a keyboarzd, a c¢olor monitor and color
; . contrcller board which zllowed +he experimentaticn with
;fﬁ color interfaces for users. All of the PC's containzd +we
?%: double-sided double-density 320 KByte floppy disk units with
j% contrcllers and network «ccntroller boards for Orchid
‘; Technology's PCnet. Two of the four PC's had 128 KBytes of
Ej randcm access memory (RAM) while <the other +two had 320
:ﬁﬁ KBytes cf RAM. The 320 KB systems were also squipped with
iis AST Ressarch's MegaFlus board which provided 64 KB of <he
(‘_ : 320 KB RAM, a clockycalendar, a serizl input/cutput (I/0)
i@; port, ard a parallel I/O port. These I/0 ports allcwed the
_:j : cornecticn cf either printers or modens. Two printers wers
o connected tc the network (cne to each of the PCs with I/0
.f_ gorts). Ore printer provided letter guality output through
.?E its daisy wlteel print, whils the othsr provided thke cara-
;ﬁ bility cf printing text and drawing grapns through its dot
i§ matrix print.
o The personal computers with the additiconal memory
. ard I/0 capabilities were also outfitted with interface
- cards for Tallgrass Technolegy's 20 MByte Hard Disk Stcragse
- Units. These disk units provided up to four lecgical disk
ts drives and contained built-in tape backup units which
is . allowed saving archival informa%ion.
o
3
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o
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The 4integration of the hardware was largsly
completed by the equipment manufactursrs. The cortrcller
tcards fecr both the network and the hard disk irnterfaces
were specifically desigrned to b=come an integral par+t of “he
IBM-PC. The software that controlled both th2 hard disk and
the netwcrk were created +to work in conjunction with the
PC-DOS operating system and with each other. The importance
¢f +his interface ‘tetwesn +he manufacturers becare very
apparen- as system integration testing begarn. The ini+ial
versions of the network and hard disk software were not
completely compa*ible. As a result, the system was prenz2 +o
locking up during operaticns that involved large amcunts of
disk accessing. The respective companies worked together to
solve the lcckup protlems and made available the corrected
versicns. Once *he corrected versions ware installed, the
lockup problem appeared to be alleviated and cleared che
rath fcr *he creation ¢f the Central Database Systenm.

3. Hardware Limitations

A limita*ion cf <the selected hardwarz suite is the
inability fcr a shared PC to access files located on anctter
shared PC. This means that the sharsd PCs are limited in
their ability +o access the total database. During *he
early design phases, this was not <considered a problem
tecause each recerd crly requirad 275 bytes c¢f informaticn.
Assuming a combined 1lcad of 30,000 r=cords in the Opern and
Closed Detaltase Piles, the system reguired less than 9 Mega
Byt2s of stcrage. Under the revised QDR processing reguire-
ments, +he same locad ¢f 30,000 records -equired over 18 MB

- ¢f stcrage. The 18 ME requirement does not inciude overhead
for precgrams, support files, <¢r indices -equired by %the (DR

Systenm. This meant that the Open and Closed Databazse Files
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needed t¢c be split acrcss twe hard disk units. Since =khs

)

user ECs can have access to multiple shared devices, <this

T,
Gt e
L
- N

limitaticn cnly restricts the use of the shared PCs. By .
utilizing the shared PCs as network controllers only, *he

databases can be split acress the netwnrk ard accessed by

all users.
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C. TESTING

Tes=ing was ccnducted throughcut the develcprant

PLVS S

rericd of the QDR Systen. The testing approach used was

to preogress from urit testing of one module to irntegra-

[P T

tion cf *tested modules. Validation c¢f these modules agains*
design criteria was followed by system testing using +he
complete software and hardware package. ([Ref. 4]

1. Unit Iesting

Unit testing c¢f modulss represented “he first lesvel
of testing. Once tte program modulas were coded and had
teen cleansed of any syntactical ailm2nts, <key were indi-
vidually tested, Both testirg harnesses and prcgran
stubs were used at different stages of program developmznt.
The tcp down design had identified <those key modules needed
¢ suppcrt the function cf the systenm. The firs+
modules coded and *tested were thus the Da*abase Harndler
(XDBENDLE) and +the Cpen Case Module (XOPEXN2). Testing
IDBHNDLIR required developmant of a harness in <¢rder +to
input =2xpected parametsrs and make available specific data
to “he mcdule. The emphasis of this module was +wo-£cld.
First it was expect<cd o be the prcgram's interface with

+the case da*abases, and as such had to propsriy read and
E write epecific files according %o the "type ccde" presented
L to it. The second ccncern was coatention. Stepwiss
E; testing c¢f the meodule was conducted. A <“esting harness
o
:
.. 36
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T with a sample data set was used to exarcise the Dazzbes:
Handler until i+t performed properly. The secornd %esting
stage was %o use rultiple inputs over the ne*wcrk %o

. isolate any contention problenms and eliminets th

e
Concurrently the Open Case module was und=rTgoing parzllel
testing using the datatase directly.

sting

2. Integration apd System Te

o Inteqration testing was then conducted +o Ering
together the XDBHNDLF and XOPEN2 modules. The purpcse of
; this stage was to ensure  the interface between <zhe
modules was in accordance with design. Once these rrograms
: ware in +this stage, the same sequencs was utilized %o tes*
’?: the other main modules, and bring them up to the integra<ed
level.
;; By late October the main preccessing mcdulss were
o integra+ted and the limited system was operating satisfacto-
rily. The systenr re-design and development discussed
- earlier causesd testing tc begin anew. At that +ime <he
cperating system version was changed from PC DOS 1.1 *o
. EC DOS Z.0. The network and hard disk software were
. also upgraded.
i; Limi*ed time for ccmpletion of system development
N and «coding r2sulted 1in cnly par+<ial system *“es%tirg by rid
;f January cn *he NPS r[rrototyfe systam. During demonstration
;J at the FFSO site, the QDR system opsrated Droperily as a
single user system Ltut nct with mualtiple simultarszous
- transacticrs over the network. The cause was nct deter-
mined a= that +ime. Orchid Technology and Tallgrass were
contact2d <to discuss *he difficuitizs, rasul*ing ir an
updated release of bcth sof tware packages being sen% to NES.
limited systen tes+ing on “he NPS ne“work indi-
cated +kat +*he protlem had been corrected. Subsequen<

cperation ¢f the QCR system by persomnnel at FMSO (with the
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upgraded software) was not successful. Multiuser svs+te

P4

=]

failure could not ba duplicated at NPS. Reasons for

ct
S
W]

network failure at PMSO have not been identified.

3. EBzsponse Iinmes

ltn

Multiple users and large databases affect resconse
time c¢n micro computer systems to a large degree. Figure
3.15 shows the time required fcr specific operations with
different systenm loads. Where depicted, multiple users

are perfcrming the exact same cperations simultaneously.

L} i)
SIZE 100 reds 6000 rcds
Users 1 2 3 1 2 3
OPERATION
1. Pcst Case: 126 1:15 2:25 :59 2:29 3:36
2. Case Upda<e
1st screen :38 1:27 1:58 :52 1:59 2:37
2d screen 117 137 t:12 124 :S50 1:08
3. Case Closing 1:28 3:25 4:24 1:48 4:07 6:10
Tipes shown as minputes:seconds. Whares +ime represents
mulziple users, the time shown 1is completion *ime fcr

all csers

b e

Pigure 3.15 Response Times.

These times give an idee of “he different response
tte user «can expect with the loadings as irdicated. The
difference in times used by adding a second user is no*
significant. However, if numerous analysts ware cocnducting
cperations at the same time then the times could increass %o

a level where inpur operations would be significantly

38
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delayed. Tre differential in response times for addsd uvsers
reflects twe items. 1The first is the contention induced for
packe* access to the netwcerk, which represents the mein
pccticn ¢f the delay time. The second is a delay due tc

internal checking in XDBHNDLR to allow only ons of the
asynchrcnous processes accass to the database. Tine diffaz-
ernces between the creraticns reflect +he amount of data
which has to be stcred intc +the database as well as the
number c¢f different da+tabases which must be accessed +to
complets the operaticn (2 fcr posting a case, 4 for clcsing

a case).

39
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IV. CONCIUSIONS AND RECOMMENDATIONS

A prctotype systemr is designed to provide ar iInterfacs
for users and =acquaint them with “he po%ential valus cf an
automated operation. It allows the ussr *o0 see how the
final system will present and accapt data and provides the
cpportinity to modify the interfacs bzfore f£inal system
implementaticn. Protctyping allows the rapid develcpmen= of
a system but generally dces nct contain all of the capakili-
ties of an operational systen.

The C¢DR System, although a prototype, was designed with
capabilities beycnd normal prototyping. It provides nrno+*
caly user interface capabilities, but also full Jdatzbase
management capabilitiss. The additional features were added
to allcw the QDR System o be placsd in an operatiornal savi-
ronment to ke tested and to aguaint the user with automated
sys<ems and their operations. Tc provide functiorali<y, *he
sys-zer was designed fer multiple users to access *he data-
tase files. This meant that the system allowed for reccrd
locking, multiple read/write cperations, anpd securi*y access

to *he system.

A. CONCIUSIONS

Tke design 2nd igplementation c¢f an automated Quality
Deficiency Repor*ing Sys+em prozctype has been described in
this study. A working protctyre has b2en established and is
available fcx future evaluazion. Conclusions drawn from

this develcrment include:

1. The rprnctoiype software design meets current (DR
processing requirements and includes PDREP derived data
elements identified fcr future inclusion in *he QDR System.
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+he

current system; speed ¢f processing with multiple uszrs anid

2. There are +wo main o¢perating limitations wit

limited system capacity *o mest increased QDR requircsmerts.

3. The NPS prototype system demonstrated the feasibility of
accomplishing QDR rfrocessing on a microccmputer tased
system.

4. If new software and hardware become available to allev~
iate network ard datatass 1limitatiors, +the prototype cculd

ke modified to provide an operational systen.

B. RECQMMENDATIONS

1. Continue develorment of 2 microcomputer based system to

provide automation of the QLR workflow.

IH
b ]

v
}_.J
—

2. Ccnsider migration to a minicomputer or main

m
w

o B8
<

computsr using the basic pro*ctype design, in oz-der
p

ot

o}
for faster rfesponse time and growth potantial.

The reccmmendaticns above provide for the user tc bsccme
familiaz with the autcmation capabilities that can be imple-
mented in the QDR prccessing envizormant. Additiornally, it
cpens up the chanrnels for user feedback to system desigrners
tha*t are werking on futuze versions of QDR support systenms.
The ini+ial desigr ccnsideraticns <that went into creating
the prototyre system ars valid for mini/mainframe comfputer
implementation. The data dictionary us2d4, <+he menus and
intzrface =scrsens, and the security considera+tions will
remain valié in both +*he microccmputer and mini/meinframs
computer environmeats. The use2 of a higher leval languags
in the protctype system providss the potential to directly
convert “he algorithms to a new system.

If it is more practical +tc continue uzilizing the miczo-

computer netwdrk, the size of the Jdatabase could be expanded

41
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by the wuse of 35 ME hard disk units, thus appreximazzly
doubling the system capacity. Addi+ional speed for <*h=
micrccemfputer nstwork could possibly ke achisved by
converting the file and record lockings/unlocking copsrations
into assembly or machine language routines (although this is
nct recommended because of future mainternance headaches).
Another averue to explore is the acquisition of a mul+i-user
versicn c¢f dBase II tka+t was recently anrcunced. This would
allow *he elimination of file 1lccking and contrcl curresr+ly
accomplished by +the (DR Systen software, and with a small
amount <¢f reprcgranmsing the XDBHNDLR program cculd be

eliminated.
The prototype QDR System prcecvided a starting ©point for
future grewth in the QDR processing environmentz. The

groundwork *hat has Leen laid caa be utilized for either a
continuation in the =gicroccmputer realm or can be utilized

with larger computers
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PPENDIX 2
MORY DEFINITIONS

There are various types c¢f memory variables utilized by
the QDR System. These variables are divided into Glcbal =znd
Local Varialtles. Glcktal Variables are used to *ransfsr data
between pregrams and medules and are designated by either M:
or C:. Lccal Variakles are utilized for intsrnal cor=rol
within programs. Ttese variables are identified by U: for
XUPDATE, H: for XDBHNLCLR, O: for XOPEN2, etc.

The variables listed below are the Global Variables
utilized by the (DR System. They are presented as:

Variakle Name Using Modules
Description Of Variable

C:JULIAN (CLOSREC, LOGON, MENU1, XDBHNDLR
XOPENZ, "XUPDAT., XXBIS®aT, xxweNStaT)
MEMORY VARIABLE WHICH HOLDS TOLAYS JULIAN DATE. THIS DATE
IS GENERATED BY ACCESSING THE SYSTEM CALANDER AND CONVERTING
TO A JULIAN DATE.
C:WHC (CLOSREC, COGCNT, C-REASGN, DEEACK,
LOGON, 4ENU1, OCASERPT, QOERY,
RPTMENU, STATGEN, SUPMENU1, SUPRETS
SUPRBET2, UTILMENO, UTILNDX, XDBHNDLR,
ZOPEN2, 'XUPDAT, XXBISTAT, XXMNSTAT)
MEMORY VARIABLE THAT HOLD THE LOGON IDENTIFICATION OF THE
ANALYST. THIS IS CATTIURED DURING THE LOGON PROCESS.
M:ACTDISE (XDBHNDLR, XOPEN2, XUPDAT)
MEMORY VARIABLE WHICH IDENTIFIES THE ACTION/DISPOSITION
ggsgggCTIONS. ORIGINALLY CAPTURED FROM BLOCK 21 OF THE
M:ACTET (XDBHNDLR, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE ACTICN POINT.
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M:ACTTIKN {XDBHNDLR, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE_ACTION CODE. ORIGINAL-

LY CAPTURED FROM BLOCK 21 OF THE SF 368.

M:CASE (CLOS REC, C-REASGN, XDBHNDLER, XOPENZ,
XUPDAT)

MEMORY V2RIABLE USED TO CAPTIURE THE NUMBER OF THE QDR CASE.

M:CAT (C~-RE ASGN, XDBHNDLR, XOPEN2, XUPDAT)
MEMORY VARIABLE WHICH HOLDS THE CLASS OF THE QDR CASE.

CASES ¥AY BF EITHER CATEGORY 1 (HIGH PRIORITY) OR CATEGCRY 2
(NORMAL FRIORITY). ORIGINALLY CAPTURED FROM THE SF 368 OF
CDR MESSAGE.

M:CAUSEC (XDBHNDLR, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE CAUSE CODE.

M:CCOST (XDBHNDLR, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE ESTIMATED CORRECTICN

COST. OEFRIGINALLY CAFTURED FROM ELOCK 18 OF SF 368.

M:CLOSE (CLOS REC, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH HOLDS THE DATE THE CASE WAS CLCSEL.

CRIGINALIY ENTERED UECN CLOSING THE CASE.

M:COG (C-RE ASGN, XDBHNDLR, XOPEN2, XUPDAT,
XXBISTAT)

MEMORY VARIABLE WHICH HOLDS THE COGNIZANCE SYMBOL FOR THE

ggsgggATED NSN. ORIGINALLY CAPTURED FROM BLOCK S OF THE

¥:COSTIC (XDBHNDLR, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE COST CODE.

M:CR (CLOSREC, XDBHNDLR, XUPDAT)
MEMORY VARI2ZBLE WHICH IDENTIFIES THE CREDIT CODE.

M:DATES (CLOSREC, C-REASGN, XDBHNDLR, XOPENZ,
XUPDAT, XXBISTAT, XXMNSTAT)
MEMORY VARIABLE WHICH HOLDS THE CONCATINATION OF THE MAJOR
CATES ASSOCIATED WITH THE QDR SYSTEM.
4y
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M:DEF (XDBHNDLR, XOPENZ, XUPDAT)
MEMORY VARIABLE WHICH IDENTIFIES THE TYPE DEFECT CODE.

M:DEFR (XDBHNDLR, XOPEN2, XUPDAT)
MEMORY VARIABLE WHICH HOLDS THE DEFECT RESPONSIBILITY CCDE.

M:DEFV (XDBHNDLR, XOPEN2, XUPDAT)
MEMOEKY VARIABLE WHICH HOLDS THE DEFECT VERIFICATION CODE.

M:DETAILS (XDBHNDLR, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE DETAILS OQOF THE (CDR.
CRIGINALLIY CAPTURED FFOM BLCCK 22 OF THE 3F 368.

M:DIS (XDBHNDLR, XOPENZ2, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE DISCOVERY CODE.
CRIGINALLY CAPTURED FFOM BLCCK 22 OF THE SF 368.

M:DITEM (XDBHNDLR, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH CONCATENATES MODEL, SERIAL NUMEBER OF
DEFICIENT PART, NEXT HIGHER ASSEMBLY, AND SUB ASSEMBLY.
ORIGINALLY CAPTURED FROM BLOCK 16 OF SF 368.

M:DOC (XDBHNDLR, XOPENZ2, XUPDAT)

MEMORY VARIABLE WHICH HOLDS THE TYPE DOCUMENT. ORIGINALLY
CAPTURED FRCM BLOCK 30 OF THE SF 368.

M:DOCNO (XDBHNDLR, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH HOLDS THE DQCUMENT NUMBER. ORIGINAILY
CAPTURED FROM BLCCK 10 OF THE SF 368.

M:EPEKC (XCBHNDLR, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH HOLDS THE EXTENDED PRICE OF THE
DEFICIENT MATERIAL. THE EXTENDED PRICE IS CALCULATED BY
MULTIFLYING THE QUANTITY DEFICIENT BY THE UNIT PRICE.
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M:NUN (XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE CONTRACT NUMBEK JNDER
WHICH TEE REPORTED MATERIAL WAS RECEIVED. ORIGINALL
CAPTURED FRCM BLOCK 10 OF THE SF 368,

M:09Q (XDBHNDLR, XOPEN2, XUPDAT)

MEMOEY VARIABLE WHICH IDENTIFIES THE GSA REGION CODE

FOR 9¢ ITEMS.

M:OPEN (CLOSEKEC, XOPEN2, XUPDAT)

MEMOEKY VARIABELE WHICH HOLDS THE DATE THE CASE WAS OPENED.
ORIGINALLY ENTERED BY THEZ SYSTEM UPON NEW CASE INPUT.
M:0RG (XDBHNDLK, XOPEN2, XUPDAT)

MEMORY VARIABLE WHICH HOLDS THE ORIGIN CODE.

M:0TE (XDBHNDLER, XOPEN2, XUPDAT)
MEMOERY VARIABLE WHICH IDENTIFIES THE O2ERATING TIME AT
FAILURE. OFIGINALLY CAPTURED FROM BLOCK 13 OF THE SF 368.
M:OVER (XDBH NDLR, XOPEN2, XUPDAT)
MEMORY VARIMABLE WHICH IDENTIFIES THE DATE OF MANUFACTURE/
CVERHAUL. CRIGINALLY CAPTURED FROM BLOCK 12 OF THE SF 368.
M:QTYLCEF (XDBHNDLR, XOPEN2, XUPDAT)
MEMORY VARIABLE WHICH HOLDS THE QUANTITY OF MATERIAL
KEPORTED AS DEFICIENT. ORIGINALLY CAPTURED FROM BLOCK
15C OF TEE SF 368.
¥:QTYINS (XCBHNDLR, XOPENZ2, XUPDAT)
MEMORY VARIABLE WHICH HOLDS THE QUANTITY OF MATERIAL
INSPECTED EY THE REPORTIING ACTIVITY. ORIGINALLY CAPTURED
FROM ELCCK 15B OF THE SF 368.
M:QTYREC (XDBHNDLR, XOPENZ, XUPDAT)
MEMORY VARIABLE WHICH HOLDS THE QUANTITY OF MATERIAL
RECEIVED EY THE FKEPOFTING ACTIVITY. ORIGINALLY CAPTURED
FROM ELOCK 15A OF THE SF 368.
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7+ M:QTYSTK (XDBH NDLR, XOPEN2, XUPDAT)

¥ MENORY VARTABLE WHICH HOLDS THE QUANTITY OF MATERIAL IN

= STOCK AT THE REPORTING ACTIVITY WHEN THE QDR WAS SUS4ITTIZD.

[‘l ORIGINALLY CAPTURED FROM BLOCK 15D OF THE SF 368.

0

s M:RDATE (CLOSREC, XOPEN2, XUPDAT)

p .-

o) MEMORY VARIABLE WHICH HOLDS THE DATE RECEIVED FROM ORIGIN.

&ii ORIGINALLY CAPTURED FROM THE MAILEOOW [INESTA®P ON RECEIP{

P )

- M:RECT (CLOS REC, XDBHNDLR, XOPEN2)

o

o MEMORY VARIABLE WHICH IDENTIFIES THE RECORD NUMBER OF TEHE
RECORD BEING PROCESSEL. THIS IS A SYSTEM GENERATED
VARIABLE.
M:REOEEN (CLOSRKEC, XOPEN2, XUPDAT)
MEMORY VARIABLE WHICH HOLDS THE DATE A CLOSED CASE IS
REOPENED. ORIGINALLY ENTERED UPON REOPENING A CLOSED CASE.
M:REECON (XDBHNDLR, XOPEN2, XUPDAT)
MEMORY VARIABLE WHICH HOLDS THE REPORT CONTRQL NUMBER.
ORIGINALIY CAPTURED FROM BLOCK 3 OF THE SF 368.
M:REELY (XDBH NDLR, XUPDAT) |
MEMORY VARI?BLE WHICH IDENT IFIES THE REPLY RECEIVED FROM
THE ITEY MANAGER. OSIGINALLY CAPTURED FROM BLOCK 32 OF
THE SF 368,
M:RETC (XDBH NDLE, XUPDAT)

MEMORY VARIABLE WHICH IDENTIFIES THE RETURN CODE OF THE QLR.

M:RIMLCATE (CLOSREC, XUPDAT)

MEMOEY VARIABLE WHICH HOLDS THE DATE RETURNED FROM THE ITEM
MANAGER. _ORIGINALLY ZNTERED UFON RECEIPT OF A RESPONSE
FROM THE ITEM MANAGER.

M:SCK (XDBH NDLE, XUPDAT)

MEMOEKY VARIABLE WHICH IDENTIFIES THE SCRIENING CODE.
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M:WHO (C-REASGN, XDBHNDLR)

Y VARTABLE WHICH IDENTIFIES THE INDIVI
THE EgggRg§ THIS IS A SYSTEM VARIABLE WHIC

N

DUAL CREAT
H IS CAPTU

G
D

£O4-4
[ £*34

FROM STEM LOGON.

MIWNTY (XOPEN2, XUPDAT, XDBHNDLR)

MEMORY VARIABLE WHICH IDENTIFIES THE WARRANTY STATUS OF THE
ITEM. OFIGINALLY CAFTIURED FROM BLOCK 19 OF SF 368.

M:WUC (XDBHNDLR, XOPEN2, XUPDAT)
MEMORY VARIABLE WHICH IDENTIFIES THE WORK UNIT CODE.
ORIGINALLY CAPTURED FROM BLCCK 20 OF THE SF 368.
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j
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that the Variable rerresents, he column "ID"™ ceonzains the
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Ml A AN AT I A A g, g |

¢ t*scove*g Coge M:DIS TAAY A2

SES Details Section M:DETAILS *¥XX...198..X! A198
Return Ccde M:REIC g1 A1
Fecord Variable M:REC1 t99999A" a6
Contract Numbar H:NUM See note 5 A17
Credit Ccde M:CR A A1
Screening Ccds M:SCF XXX A3
K2ply Sedticn M:REELY 'XX..198..X' A198
Acticn Ccde M:ACITKN *AAAY A3
Ccst Code M:CCSTC ' Al A1
Status Ccde M:STATUSC ‘*aal A2
Cause Code M:CAUSEC ‘*a! a1
Action Cisp'n M:ACIDISP 'A! Al
SMIC M:SHM TAX! A2
9Q Reglcn Ccd2 M:09§ 1 A1
Type efecz M:D: 1991 A2
Vendcr Liab Ccde M:VIC Al A1l
Acticn :c1n» M:ACTET PAXXXXX99999* aA11 1
Fart Number M:MEG "XX.o16. XX A16
Lot /ser/ktatch M:LCT TXYXXXXXXX! 29
NSV M:NSN See note 6 A13
y e/Mod 1l/Ser Q: MCLEL TXXXXXXX? A7
Lef Item Ser:r # O:DEFSER *'XXXXXX! A6
Higher Assz 0: HASSY FXXXXXXX XXX A10
Sub asserbly Q:SASSY TXXXXXXXXXXXX' A12
Lef Item M:DITEM YXXXX 35 XXXX' A35
Est Ccrr Cost M:CCCST '996999999.99 N12
Warran* M: WNTY A A1
Screen Quantity M:SCFQTY '993999¢ N6
NOTES:

1. All da*es, follcwed by M:DATECI, are corcatega*tzd into
the vzriabls M¥:DATES fcr storage into the da*zbases.
This is necessary to minimize th2 aumber of variables
active in +the (D programs, and due tc the 3z fieldl
lizit per datalkese. , ]

2. This variabie is th=z last field in M:DATES. Values
are either a hlank WNW, or "W, MNP depicts a newly
fcrmed case that hés net been =ccoun*=d for in the
statistics. A %wxt  shows <tharn date was changed
durlng a case upda--. These ar=z ola*ked after statis-
tics are2 calcula%eil.

3. ReBcrt Con+trel Number (RCYN) ! {XXXXX-99-999g¢

4, M:DOCNO PICTUGFRE VAXXXXX-999¢-9939

5. Contract number picture 'XXXXXX-99-A-9999-9999"

6. NSN (FSC+NATO+FIIX) 19999-XX-XXX~-9999"
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XII.
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XVII.

XVIII.

APPENDIX D

QDR PROGRAMS

LOGCN MODULE « ¢ o o o o ¢ o o o
LCCKCUT e ¢ o o o o o o = o o o
MAIN PROCESSING MODULE . . « . . .
NEW CASE INPUT MODULE . . « « .
CASE UPDATE MCDULE ¢« & o o o« ¢ o o
CASE CLOSING MCDULE =« o o« o o« o &
CATA BASE HANDIER MODULE « . « « «
SCPERVISOR MENU ¢ ¢ o o « « o o =
SUPEEVISOR UTILITY MENU + o o « =«
USER REPORT MENU « o« o« o & o o o &
SCPERVISOR REECRT MENU « o & « «
QUERY MODULE & o « ¢ o o o o o « «
STATISTICS GENERATION MCDULE . . .
JULIAN DATE CCNVERSICN MODULE . .
CCG CCUNT MODULE « o o o o« o o « o
BI-WEEKLY STATISTICS REPORT MODULE
MCNTHLY STATISTICS REFORT MODULE .

SCRTED LISTING KEPORT MENU . . . .
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I. LOGCN MODULE

ko ko ok o ok o ok dkokk sk sk skok sk ok ok ok ok ok ko ek ok ok ok ok ok ke ak ok XK ok 2k ok ke ke sk ok ok ok %k ok ok K ok ok

*k aok
** [Date; 232 Nov 1983 ok
**x Version; 1.0 ok
** Mcdule Name: LOGCN | . * ke
**x Module Furpose: Erovide Password Logon Facilities %
:: fcr *the QDR System ::
** Module Interface [Cefinitiocn *%
*% Inguts: Nene %
:: Outputs: C:JULIAN, C:WHO ::
** Mcdule Frocessing Narrative Description: *%
*k Accepts The Passwcrd From The Ogerator, Val- * X
*k idates The Fassword, and Calls The Nacessary *%
*% Mcdules %
*% *k
*% Sugero;dinate Ycdules: None e
*x  Sutordirate Modules: SUPMENU1, MENU1, LOCKOUT *x
**x Agthcr: R. G. NICHOLS *x

sk e ok gk 3 ek koK dkdkok sk 3k ok dk ok bk ok w & ol o e ok ek e e de sfe e oke e e ek ok sk ke ok ke e ok e ek Aok

SET TALK QFF

SET BELL CFF
SET COLOR TO 112,3
SET EIACT CN
SET CCLCN OFF
STORE T TO V:CONTINOE
**x %% Accept ID of Ferson lLogging On To The Sys<tem
DG WHILE V:CONTINUE
ERASE
STCRE ! ' TO C3:WHO
@ 10,<9 SAY 'ENTER YOUR ACCESS I.D.!
@ 11,37 GET C:WHO
READ
STCRE !(C:WHOE TO C:WHO
IF C:WHO = 'QUIT!
gUIT
ENCIF
**xx*% Validate ID Tc Se=z If A Valid User Is Logging On
USE D:TECHCODE INDEX D:TECH
PIND &C: WHO
DO WHILE % = 0
@ 13,28 SAY 'ACCESS I.D. NOT ON FILZ!
@ 14,33 SAY "PLEASE REENTER!
sTCRETS * TC C:WHO
@ 11,37 GET C: WHO
READ
STCRE !éC:HHOb T0 C:WHO
IP C:WHO = *'QUIT!
901T
ENCIF
FIND ECsWHO
ENCDC
STCRE F TO V:LOGGEL




E :\_'
)
St
.':\
*xk%x%x Cteck To See If Previously Logg2d On
! 1F 5OGgEE <> v
1 8 SAY 'USER CURRENTLY LOGGED ON'
t a 17,32 SAY *LCGON TERMINATED!
- @ 23,0 SAY ' !
STCRE T TO V:LCGGED
ENCIF
. #x%x%x#% Allow Three Attempts to Ent hs Correct Password
IF .NCT. V:LOGGED
STORE 2 TO V:ATTIEMPTS
- @ 16,30 SAY 'ENIER YOUR FASSAORD!'
.~ @ 17,30 SAY ' FCLLOWED BY <CR>!
e SET CCNSOLE OFF
- @ 19,35 SAY * ¢
RN STCRE T TO V:TFRUE
" DO WHILE V:TRUE
STCRE ' TC V:PSWD
ACCEPT TO V:ESWD
A IF V:ATTEMPIS = 0 .ANL. PSWD <> V:PSWD
L SET CONSCIE ON
g
-~ ax%x%% Tf Three Unsuccessful Passwords Are Enzered, Call
- *x%xx* Fcr System Lockup Prcgram
s DO C:LOCKCUT
! ELSE
- IF PSWD <> V:PSWD
. STORE V:ATTEMPTS-1 TO V:ATTEMPTS
e @ 21,27 SAY 'INCORRECT PASSWORD ENTERED'
g @ 19,35 SAY ' '+ CHR(7)
e ELSE
- STORE F TO V:TRUE
{ - ENDIF
5 ENDIF
N ENLDO
- SET CCNSOLE ON
ANy REEL IOGGED WITH '*!
- USE
- SZT EXACT OFF
- REIEASE ALL LIKE V:i*
- *x%x%% Tf Either Supervisor ZIs g On _The System Call
e *x%k%x% Fcr Supervisor Menu To Bn lSp ayed Othefwise
?' *x*%%% [isplay General Usar #enu
vy IF C: WHO "OOOC' .OR. C:WHO='0001"
. DO C:SUPMENU
- ELSE
. DO C:MENU1
s ENLCIF
o STORE T TO V:CCNTINUE
‘. #x%x%% Allcw The Logced User To Logoff
h Y
. USE D:TE CHCODE INDEX D:TECH
e FIND &C:WH
T IF # =0
= ERASE
e @ 10,32 SAY '1LOG OFF FAILURE'+CHRJ7%
- a 11,27 SAY 'CONTACT SYSTEM SUPERVISOR!
. d 23,26 SAY 'STRIKE ANY KEZY TO CONTINUZ °*
- WAIT
- ELSE
@ REEL LOGGED WITH * !
=~ USE

I
Crala i w e la T e



*k%%%x% Clear The Screen, Read The Clock And Display Ths
*xx%x% L[cgged Off Message and The Time
ERASE
STORE " " TC V:DUMMY
ECKE 61440, 180, 44, 205, 33, 1137, 22, 13, 240,;
137, 14, 15, 243, 195
SET CALL TO €1449Q
CALIL V:DUMMY
STORE STR(PEEK(61456),2) TO V:HOUR
STORE STR(PEER(61455) ,2) TO V:MIN
STORE STR(PEEK(61454) ,2) TO V:SEC
IF $(V:HO R(1, y=n o n
STORE "OW +3$(V:HOUR,2,1) TO V:HOUR
ENDIF
1F ${V:MIN 1,1)y=m" o
STORE "Qn45(V:MIN,2,1) TO V:MIN
ENLIT
IF $éV:SEC 1,1) = n
oy pSLORE noni$'(V:SEC,2,1) TO V:iSEC
STORE V:HOQUF +": "+ V :MIN+W "e+V:SEC TO M:TIME
¢ 8,30 SAY 'LOG OFF COMPLETED AT!
@ 10,36 SAY M:TIME
RELEASE ALL
STCRE T TO V:CONTINUE
ENCIF
ENCIF
d 22,28 SAY 'PRESS ANY KEY TO CONTINUE
WAIT
USE
ENDDC
#%¥%x% NOTE: This_ Prcgram Will Coatinus To Accept Lcgons
. %ok ok ok Un%til Thé Qui%t Ccmmand Is Entered
*%%x%%x ENL OF PROGRAMY
y. -
'@
K
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II. LOCKQUT

s ok Ak o ok ek ok okl ok dkokk kR ok Rk kk ok kk ok kokkkkkk kR kok kKK kkkk kkokFk k pk gk

A% X
*k% Date; 22 Nov 1983 %
** Version: 1.0 %
** Mcdule Name: LOCKCUT %%
** Mcdule Furpose: Tc Lock The System After An Illegal  *%
% Icgon Attenmpt *x
*% *x
*% Mcdule Interface Lefiniticon *%
*% Inpu<s: Ncne *k
e Outputs: None ok
*% %
** Module FProcessing Narrative Description: %
*% This Program Will Dis lag An Illegzl Logor *%
:: Message and Will Sound The Buzzer ::
** Syperordinate Modules: LOGON ok
*%x Sulordinate Modules: None *%
:: Author: R. G. NICHOLS ::
ook 3 o ok ok b o ok ol o o ek o o o ok ok Xk 3 ok ok o ok ok ok ok ok ok ok ik ok ook K ko ok K ok ok
SET TALK OFF
SET CCICE TC 4,u
STORE T 10 V:CONTINUE
STORE T TC V:TOGGLE

i #¥*x%k% Clear The Screen and Display The Illegal Access
*xk%k%k Message
ERASE
DO WHILE V:CONTINUE

STCORE 5 TO V: INNEER
DC WHILE V:INNER > 0
IF V:TOGGLE
d 10,29 SAY 'ILLEGAL ACCESS ATTEMPT!
@ 21, 0 SAY ' * & CHR(7)
ELSE
¢ 10,29 say ! '
a 21, 0 SAY ¢ ¢
ENDIF
STCFE V:INNER-1 TC V:INNER
ENLCDO
IF V:TCGGLE
STORE F TO V:TOGGLE
SLSE
STORE T TO V:TOGGLE
ENCIF
ENDDO
*x*%x% NOTE: The Systep Must Be Rebooted T¢ Exi%t Fronm
Ak k% An Illegal Access At+t2mpt
*x%%x%* ENTC OF PROGRAMNM
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IITI. MAIN PROCESSING MODULE

s ek o A o ok e ok ok ok ook ok o ok ok ik gk K ok ok kK 3k ok ok v ok K ol ol ook ok ok o ok ok ook e o ok ok ok ok ek ke
*%k *%
*x DATE: 15 NOVEMBER 1983 *k
#* VERSICN: 1.0 %
** MODUIE NAME: MENUI *k
%% MODULE EURPOSE: EROVIDE THE USER A MENU OF ALL >k
ok EROCESSING OPTIONS AVAILABLE TO HIM/HER IN ok
*% THE QDR SYSTEM, *k
** MODULE INTERFACE CEFINITION >k
Aok INPUTS: C:WHO ok
*k OUTPUTS: C:JULIAN ok
#*+ MODULE PROCESSING NARRATIVE DESCRIPTION: **
*x DISPLAYS AIL PROCESSING OPTIONS AVAILABLE TO **
% THE USER. UPON USER SELECTION, CALLS THE %
*% APPROERIATE MODULE FOR CONTINUED DROCESSING  **
a* ALLOWS USEF TO EXIT FROM THE QDR SYSTEMN. **
*% SUEERORCINATE MQLULES: LOGCN X
#* SUECRDINATE MODULES: CPEN,CLOSE,UPDAT,LTR,RPTMENU,  #*x
%%k QUERY %k
**  AUTHOR: J.G. BOYNION & R.G. NICHOLS *t

B e ok koo %k %k 3ok ke o ok dkeok sk v ok o ok ok ke e 3k ok ok ik dk ok ol k3 ok ook e Rk sk ok ke sk ok ik o ok ke ok ok

*¥%%k%% THIS SECTICN ACCESSES THE SYSTEY DATE
STORE TO V:DUMMY
OKE

E 61440, 180,42, 205, 33, 137, 22, 13, 240, 137,;
14, 15, 240, 19¢ !
SET cALl TO0 61440
CALL V:DUMMY
STORE PEEK(€1454) TO V:MX
STORE PEEK,61u53g TO V:DD
STORE PEEK(61456)*2564PEEK (61455) ~1900 TO V:YY
#x%x**% THIS SECTICN CCNVERTS THE SYSTEM DATE TO A4 JULIAN DATE
LO CASE
CASE v:MM = 01
STCRE V:DD TO V:DAY
CASE ViMM = 02
STCRE V:DD ¢ 31 TO V: LAY
CASE VMM = 03
STCRE V:DD + 59 TO V: LAY
CASE VMM = 04
STCRE V:DD ¢ 90 TO V: DAY
CASE V:MM = 05
STCEZ V:DD + 120 TO V:LAY
CASE V:MM = 06
STCRE V:DD + 151 TC V:LCAY
CASE V:MM = 07
STCRE V:DD + 181 TO V:DAY
CASE V:M4 = 08
STCEE V:DD + 212 TO V:LAY
CASE V:MM = 09 |
STCHE V:DD + 243 TO V:LAY |
CASE ViMM = 10 |
®: STCEE V:DD + 273 TO V:LCAY
b CASE V:MM = 11
o STCRE V:DD + 304 TO V:LCAY
\::‘
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. ELSE
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"/ ONLY >!

o WAT
o ENDIF <V:CHCICE>

e ENDDO <V:CONTINUE>
o #*kx%% ENC OF PROGRAM
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ggggs 1(M:UIC) TC M:UIC
IF g M:UIC,1,1) = ' ' .OR. $AM:UIC 2,1)= ' ' _.0k.:
{M:UIC,3,1 = ' v _OR. si :UIC,&,‘;= t ¢+ QF.:
$(M:UIC,501)= ¢ v _OR. $(M:UIC,6,1)= 1 ¢
ELS% 23,20°SAY ' No BLANKS ALLOWED In vrce
STOFE F TO 0:UIC1
ENDIF
ENDDO _<Q:UIC1>
@ 23,20 SAY ¢ '
RELEASE CrUICT
*%x%%% REFORT CONTROL
*x%%* EEECRT CONTROL MNUMBER (RCN) FORMAT CHANGED DUE TO
#*xkkk* MSG FEOM FMSO NCV83
#xkk* OLLC: 'XXXXXX-XXXX~XXXX! NEW: * XXXXXX-99-9999"
gngas SAY ' ' GET M:REPCON PICTURE *XXXXXX-99-9999"
#%k%%  1,TAKE DATE IC JULI AN FORMAT 2. NUMERIC DATA
STORE T 10 C:DDATET
O WHILE O:LCDATET
gfgf35 SAY ' ' GET O:DDATE PICTURE '999999"
IF C:LCATE = ¢ '
ELS% 23,30 SAY 'MAY NOT BE BLANK '
IF $(0:DDATE,1 ZE < '01'.0R. 3(0:DDATE,1,2) > '12°';
LOR. $(0:friTE, 3,2 LELR
-OR. S$(O:LLATE,3,2) > %311}
.OR. $(O:LLCATE.,5,2) < O:LLIMIT;
.OR. $(O:LCATE,5,2) > O:ULIMIT
23,3C SAY " 'DATE OGT OF RANGZ'
ELSE
STORE F TO O: CCATET
ENDIF
ENDIF
ENDDC _<O:LCATET>
2 23,30 SAY © '
RELEASE C:LLATET
#%x%%% CALL C:O0JULIAN TO CONVERT TO JULIAN DATE
STORE VAL (S (O: DDATE, VMM
STORE VAL($(O:DDATH, V:iDD
STORE VAI£$(0:D ,2 Vivy
L0 C:CJULIAN
STORE V:JULTATE TO M:LDATE
RELEASE ALL LIKE V:*
STORE T TC C:NOMEN
EO WHILE O3 NOMEN
gEZﬁ3s SAY ' 'GET M:NOMEN PICTURE 'XXXXXXXAXXXXXXXXXXX'
IF $(M:NOMEN,1 % ' .OR. 3 (MiNOMEN,2,1) = ' ' ;
.oa.sév:&oﬁf 3, 1 =1
. s% 23,30 Say ' f0's ANKS IN FIRST 3 POSITIONS!
L
STORE F TO O:XNOMEN
ENDIF
ENDDO <O:NOMEN>
@ 23,30 SAY ¢ '
RELEASE C:NCMEN
#xx%% INEUT FSCH
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@ 8,35 SAY ' ' GET M:FSCM FPFICTURE 'XXXXXX!'
*%%x*% INFUT MANUFACTUFERS PART NUMBER

@ 9,35 SAY ' ' GET M:MFG PICTURE 'XX
@ 10,35 SaY * v GET M:LOT PICTURE 'XX

*%%%x% INFUT CONTRACT NUMBER
@ 11,35 SAY * ' GET M:NUM PICTOURE 'XXXXXX-99~A-XXXX-XXXX'
*%kx%x% INEUT DOCUMENT NUMBER

STORE
LO WH

X
X

DOCNO PICTURE 'AXXXXX-9999-9999°
= - - [ ]
TO O :LOCT
TO 0:UICT

$(M:DOCNO,2,1)= * v

= v
= ¢ L}
ANKS ALLOWED 1IN UIC!

E OUT OF RANGE °*

(NI
OrmA=Z
ouv
(NOYes HM 1
t

DoC

AY * ' GET M:ITEM PICTURE 'A!*

S
U = *N' ,OR. M:ITEM = *0O' .OR. M:I:ITEY = ' !
RE F TO C:ITEM

23,30 SAY ' USE N OR O !
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OVER PICTURE

OVER

OTF PICTURE
GOV PICTURE 'X?

GET M
:OVER

M:
'USE N OR O AND THEN TIME (A9999)"
a:

F IC O
CET
CTF

SAY
GET

TENYES
1

STORE F TO ©
'
TC O
@ 23,30

ey R H OO
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GET M
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GET

C:MODEL PICTURE ' XXXXXXX'
C:DEFSER PICTURE 'XXXXXX'

GET C:HASSY PICTURE * XXXXXXXXXX!
SAY ' ' GET C:SASSY PICTOURE 'XXXXXXXXXXXX!
O:YODEL+O:DEFSEF+0:HASSY+ 0:SASSY TO M:DITEM
#%x%x%%* FRCMPT USER FOF RESPONSE

STORE_T T0 C:END
O WHILE O: END
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O:REPLY
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RAARXAAS ~ A ASA SIS

STCRE F TO O:CORRECT
ENDIE
ENDDC <C:CORRECT>
FRASE
RELEASE C:MCDEL,O:;DEFSER,O: BASSY,0:SASSY,0:END,0:COUNT
#%%x%% BERE IS THE COMERESSICN OF M:REPCON, M:NUM, ¥:DOCNO
STORE g(gEgEPCON,1,6)+$(M:REPCON,B,2)+£(M:REPCON,11,U) 10 ;
STORE C:FEECON TC M:EEECON
STORE $§M:NUM 1 6)+$ n N U 2)+$ (M:NUM,11,1) +$ (M2 NUM, 13,4) :
+3(v:rub, 8 k :fo ﬁ
STORE Q:NUM TO u:ﬁ Ul
STORE g(gégggn ,1,6) +3(M:DOCNO,8,4) +$ (12 DOCNO,13,4) TO ;
STORE O:LCCNO TO 4:DCCNO
RELEASE C:REPCON,0:NUM,0:DOCNO
#%%%* CAETUFE THE JULIAN DATE AND PUT INTO OPENING DATE
STCRE C:JULIAN TO M:OEEN
STCGRE M:DDATE+M:RDATE+H:OPEN+:
+ N' TO M:DATES
RELEASE M:DLCATE,M: RDATE,M:O0PEN,O:ACTPTT,O0:PKEPT, :
O0:LIINI%, 0:uLINET
#x%%% THIS IS THE STAET OF THE SECOND SCREEN OF DATA ENTRY
STORE ' ' TO M:UI
STORE 0 1C H:UPRC
STORE TO M:WUC
STORE ' ' TC M:ACTDISE
STORE ! " 10 M:ACIPT
STORE ¢ ',
+! [} :
+ * TO M:DETAILS
STORE ' ' TO M:DEFV
STORE ' ' TC M:DEFR
STORE ' ' TO M:DEF
STORE * ' TC M:09Q
STORE ' ' TC M:DOC
STORE ' ' TO M:0RG
STORE O TO M:CCOST
STCEE T TO C:PACE2
[O WHILE O:PAGE2
2 0,10 Say ¢ uI G
GET M:0I
2 1,10 SAY ! UNIT PRICE ' GET M:UPRC PICTURE ;
16996999491
@ 2,10 SAY "18. "EST. CORRECTION COST <0> 'GIT:
M:CCOST PICTURE '9999939999.939"
@ 3,10 SAY '19. WARRANTY - Y/N/U 'GET;
MiWNTY PICTURE !Af
2 4,10 iAEUézo. WORK UNIT CODE <C> 'GET:
@ 5,10 5AY '21. ACTICN/DISEOSITION -3/I/D/R/O <C> 'GET;
M:ACTDISP PICTORE 'X ¢
2 6,10 CAY ¥22.° DETAILS OF DISCREPANCY - FIRST 2 !
a 7,10 SAY ¢ LETTERS MUST BE DISCOVERY CODE!
2 9710 SAY ' GET M:DETAILS
2 12,70 SAY '23A. ACTICN POINT '
GET M:ACTPT FICTURE 'AXXXXX99999"
2 13,10 ZAY ° DZFECT VERIFICATION CODZ - N/0/U/Y <O>';
GET M:DEEV PICTURE 'al
2 14,10 SAY ¢ DEFECT RESPONSIBILITY - C/N/S/U/XK <C>';
GET M:DEFR PICTURE 'A'
2 15,10 SAY ° 99 ',
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