REPORTS

DOCUMENTS

AND FILES

DATA ITEMS

Order
acknow-
ledge-

ment

Shipping

papers

[nvoice

Sales by
customer

report

customer
credit

report

ustomer

naster

fic

Custormer number

\j

Customer mune

< | <]

2| <

—]

Customer address

v
N
N

< | <) 2

Discount code

N I I

\
N
\/

Credit code

<

Salesperson name

5) SYSTEM STRUCTURE CHART Ba@dfietnaunadoya uaziuaoun 154y

e ™ 4 [~ ' 5 -
Al Tasaerd i TREE vaznuaiiuadins (MODULL) s mBaaa finm o

71 1516 A GRID CHART

MFAUNY (CONTROL) 11 MODULE 19
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CNPRLY
PAYMENT

Invoire
Invoice

o Fart1! paymant
P Payment j Full S
amaount payment
. FROCESS FROTESS
FULL PARTIAL
Custorner PAYMENT I FATIIENT
Custorner address P’u1 \ e
number 5 Payment Fymen PaﬂlaV
P B7lyed a-3nount payment
/ § ‘28 Trvoice \ ) /
Invoice SETiE 3 amount Nnvo".‘i/ Balanra
amount
GET GET PROCESS UPDATE
INVOICE CUSTOMER UNMATCHED Balance | ACCOUNTS
AMOUNT ADDRESS VTEMS RECEIVABLE

L 4 File
updated

/ Invoice \
amount
STORE SEND
UNMATCHED CUSTOMER
DATA LETTER

ICuslome} !

dddress

P‘ayment
amount ,

1Cus§omer

Lelter

sent

Letter

T R
Denates that control is being
passed between madules such
as lalling the calling module
what happened {status). This
arrow is called a flag.

o——
Denotes lhat data is baing
passed between modules.

. You should name the data

structure or dala elemnent
that is being passed. This
arrow is called a data couple.

\(us!nmﬂ,r
I otter S?l"|\
' osemp 5
LETTER MV MCE
sent S—

EMNo

410

910 15,17 SYSTEM STRUCTURE CHART -

(DERIVED FROM THE LEVEL 1 DATA FLOW DIAHIGRAM IN

FIGURE 15.14)
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6) FILE SHEET Hasiswazdoauod FILE 14U %o FILE, LOCATION, Wi

MY, 819, Msiaeadsiudoya, FORMAT, 77181 RECORD, $1471 RECORD

FILE SHEET

FILE NAME LOCATION
(n 2)
Siudent grades #3 Data center
STORAGE MEDIUM AGE OF FILE HOW CURRENT
(3) €3] {5)
emovable disk pack 6 Years 3 Months

SEQUENCED BY
(0)
Student number-Primary key

Secondary Keys-Name, major, and GPA

COMPLETE BELOW FOR COMPUTERIZED FILES
==
FORMAT

(7)
Student number-9 numeric
Name-30 alpha
Street address-45 alphanumeric
Ctiy, State, Zip-27 alphanumeric
Ciender-1 alpha
Major-15 alphanumeric
Current quirter GPA-4 numeric
Y. T.D. clusslist- 100 ulphanumeric per quarter complete (this will grow in size depending upmi how
many guarters have been completed).

cand so forth Tor each data temy . .

(¥) 0
CHARACTER PER RECORD RECORDS PER FILE
AYERAGK PEAK AVERAGE PEAK
1,700 16,200 6,000 9,000

71 1518 File Sheet

CT 105 411



7) FORM FLOWCHART U@@INANINYBAUDNT, FORM (534N uu) 91numas

futiar T uas U9 audataeni

/
\ T ype /
purchase ¢

\ order
N/

Purchase
order

] . Send to
_. Mail to Send to accounts

vendor receiving payable
depanment

Goods received
!

Pay vendor.
destroy copies
@and @ send ».

payment
record to
purchasing

j','lj 15.19 FORM FLOWCHART

412 CT 105
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8) SYSTEM FLOWCHART (1oIf ‘ITHWNUH17ﬂ141uﬁ~11:1.l111ﬂt11‘§ SYMBOLIC

@117 unudinie

XY/
purchnae

order

XY7
purchasing

department

Data processing

determine EOQ

I

Reporl of

EOQ

Purchasing
department
send out

vrder

i‘ﬂ 15.20 Systems flowchart
CT 105 413



Recommended symbol
Input/cutpul

./

f

i

/,

BASIC INPUT/OUTPUT SYMBOLS

Meaning

Represents the input of
data or the output of
DoCessed data o
information

Example

Read
/  hours and

g /
i pay rate J

|

On-line storage

Input or output which
uses direct access __
storage such as disk.
drum, mass storage
devices, diskettes,
and so forth

Proces:
Represents an aperation Calcutate
an activity or a task FICA
I
Flowlines
and arrowheads
The symbols are connected
with flowlines and arrowheads Calculate
that show the direction of the FICA
work flow
Annotation
] o
L Used for additionat bS?rt To customer
comments efore - — = narme
paying sequence
I,
SPECIALIZED INPUT/OUTPUT SYMBOLS
Punched card
(‘ Input or output USINE Time
punched card card

Customer
narne

fil

e

lj,'l.l 15.21 FLOWCHART SYMBOLS

414
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CT 105

Heenmmended svmbiaol

Mapnetic tan

Magnetc i

Y

R

L

Magnelic drum

-

Punched tape
\/—\
\_____/-\
Document

|

Manual input

m

Display

-

Communication
N

Off-line storage

v

Meaing: Exomplc

date
Inpt or outpul uang U{:l'l w
mapnetsc tan

.o,

S -
-

Undats-
masier
Tals

Ingput or outpt vang
a magnebic dis

Inptt or output using: Sord

a magnetic drum waorklite
\__‘_I/_——§\

input or output using Branch

punched paper tape sales

—
!

Output n a printed Print
tormat checks

—

Input entered manually Enter pay
from on-line keyboards rate

Display
error
message

Outpul displayed on —_—
terminals

Transrmssion of data over Terminal
communication channels. . S
e g telephone hnes Computer

Any storage not directly Store
accessible by the computer old magnetic
tape file

31 15.21 (¥iB) FLOWCHART SYMBOLS
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SPECIALIZED PROCESS 11 OGICY SYMBOY S

Recormmended svmbot Meamng txample
Decision ‘ J\
P . \\ -~ ~ - 4 \‘\ >
- A deciston point i d -~ s :
< - A nropram ’ < AR L
n\ / \‘ /
P \/'

Manual operation

Type
purchase
order

A manual operation at
human speeds

Preparation

A task performed on the
propram ttself such as
maodification of a

group of struchons

Auxiliary
oneration l
. ————
An offitne operation
such as printing from Print
magnetic tape o rcrofiche
macrotilm or microfiche
[
Predefined
process
A named process
consisting of one or
maore operations/ 1 Sub-routine
program steps cash
that are specified
elsewhere
Sort
symbol

Represents the
arranging of a set

of iterns Into a
particular sequence.

31 15.21 (®D) FLOWCHART SYMBOLS
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ADDITIONAL SYMBOLS

Recommended symbol Meaning Example
Connector s
— 3 ) Exit
N
e . Exit to or entry from another s
/ \: part of the flowchart,
\ Y ‘ aspenally another page
’ ¥ ‘ ' 3 ——-» Entrance
Terminal points I ‘
l |
/ N ‘ % Terminal point a flowchart, ; ) Y
\ Il e.g. start and stop { Start |
. S
¥ !
H 1
ju"lJ 1521 (An) Flowchart symbols
CT 105
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A ANALYSIS OF THE
PRESENT PHYSICAL SYSTEM

[

418

" Capture
sales

Tran-
\sactlons /
R R
Sales
order
N fmm»s/,,-_\_-r e
W Key to tape |
Trans-
-4 action
file
ok —
Sort
transactions

. master
Sales l file
file K
imaintainance |\

reiaenee |\

sales
master
file

Sales
analysis
file

|
‘ Perform
sales
l analysis I

Sales
. analysis
reports .-

processing system

B DESIGN OF THE
PROPOSED PHYSICAL

SYSTEM

~ Capture
sales
trans-
\actlons N
Onllne
data
entry

/fPOS termina I

/ \ Online j
‘ database
maintenance

a Updated
company
database

T

g

Perform
sales
analysis

\‘EJ’J:OC

!
A &
Sales
analysis
reports’

-

\\ Error / \\ Report /
\procedure/ \procedure/

J— A

El] 15.22 Using system flowcharts: Physical analysis and design of a sales
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9) HIPO (HIERACHICAL PLUS INPUT PROCESSING AND OUTPUT) LA
poumahanaiuimdntunalilsungy ads TREE i nazanga
W1 nRazdmEen MODULE Faslfifcuioanwizoiadion (SINGLE
FUNCTION) Tiomawdulal ifensaeunsieunioly MODULE ‘L‘fuq ¢
do 1o gawannTas wit Bm e el TooL aemswan,
T5unsu

10y TPO (INPUT PROCESS OUTPUT) t‘ﬂ‘l! DIAGRAM i?iuﬁm‘\%umumﬁﬁwm

PIHHAUEY MODULE 910 HIPO

Caleulate

pay
1.0
Calculare Caleuliwe
LEONS Pary net pay
2.0 30

|
[ : | Il

Check vadid
cmployee

nuber

DOIRM 2.2.1

Check type

of work

TYPWR 2.2.2

ind pay rate

PRILAT 2.2.3

Check
special
conditions

TKSPC 224

Lepand

2 Dt movenent

= (Control flow

Keyed data arrows

j.z'll 15.23 A HIPO hicrachical diagram

CT 105

Accuniulate Determine ixtend Qatculate e check
hours worked pay rate dross pay dgeluctions (o1 net pay
2.1 WDNA - 2.2 2.3 3t 37
[
| L
1 1
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Authon! Ed. Jones System/Program:  Payroll
Diagrarh D: 20 Name:

Description: Calculate Gross Pay

Date: 1N/BA

Input

Process

tf\crumufa!w hours worked

A

Payroll
fob
record
2. Find correct pay rate for
type of work
3 22
e
‘Payroll 3. Galentate qgross pay
master
23

Cutprut

Payrall
mastor

Error
mpteages

420

IN FIGURE 15.23

ill 1524 HIPO (Input-Process-Output) DIAGRAM DERIVED FROM BOX 2.0
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A Visua!l Tabie of Lontent-

50

T Overview Didgrame

Input Frocess Output
1
r——_' 2
_ 3
=" P
_____] e L
| 5
-t
/‘ °
4.0 —
//’
(, 3. Detail Disgrams
F 4.0 p < \
tnput rom TOCES! Output
_— 1‘ 5 ,
==\ =]
] [—'>1 2
L] ]
T [
:3
5 []
— 17
3]
Extended Uescrintion Return
4.1
4.2

CT 105
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100

PRINT
PAYROLL
JOURNAL

S

PRINT
PAYROLL

JOURNAL
DETAIL LINE

Jo0

PRINT
PAYROLL
JOURNAL

TOTAL LINE

422

210 220 230 240
READ COMPUTE PRINT PRINT
STAFF STAFF STAFF ERROR
RECORD PAY LINE MESSAGE
221
FIND
PAY
RATE
j.j“!l 15.26 PO visual 1able of contents for a Payroll Journal

CT 105



- Primt & 11 Journal qr15/8¢
Designes Ed Jone: System/Prorram Name ot fayro n Dawe ___ ~
100~ PRINT-PAYROLL - JOURNAY
Module No. 100 Module Name
Input Piocess Outpu!
1 OPEN INPUT PAY-THAN-FILE
QUTPUT PAY - JOURNAL
PAY-TRAN- 7 PERTDRAM PAYRIOLL
FILE =" 200-PRINT-PAYROL - JOURNAL - DETAIL - LINE = | 1 JOURNAL.
UNTIL EQF-FLAG = 1
3 PERFOAM

300-PRINT-PAYROLL ~JOURNAL - TOTAI - LINE

CLOSE PAY-TRAN-FILE
PAY - JCURNAL

STOP AUN

Figure 13-22 Code {or

module 10 lrom Figure 1321

" PERFORM 240-PRINT-ERROR-MESSAGE

5 PERFORM 230-PRINT-STAFF--LINE
6. EXIT.

WORK-REC

PAY-RATE

B

Designer Ed Jones System/Program Name Print Payroll Journal Date 8115/89__
Module No 200 Module Name ZOO-PRINT-PAYROLL-JOURNAL-DETAIL-LINE
fnput Process Qulput

1 PERFORM 210-READ-STAFF~RECORD

2 IF EOF=FLAG-1 = 'V GO TO EXIiT ,
PAY-TRAN

> 3. PERFORM 220-COMPUTE-STAFF~PAY s

EOQF-~FLAG 4, IF STAFF-PAY 5000 DETAIL-LINE

E’J 15.27 CODE FOR MODULE 200 FROM FIGURE 15.26

CT 105
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1) TOOLS 'S‘l-ﬂ hl@’ﬂl‘i}' ORGANIZATION CHART, DECISION TABLE, WORK

DISTRIBUTION CHART, INPUT FORM, REPORT FORM, SCREEN FORM,

DOCUMENT FORM <@

15.8 MsHnTERGUWHaRoUUNUNIATY (COST/BENEFIT ANALYSIS)

424

' 9 R £%
1y Avlaine (CAPITAL EXPENDITURE) Wioauny Yiznevuaiy

N

215

2,

a1 ldmn Turisaan (INVESTMENT COST) 14
CARanTE e Gon llsunsunarmIaag D
A a s a4 Y , 4
- AUATEIRONAINYT gUnTaidomstoya uae HARDWARE 019
- e nenas
[ ]
“anapsuwiinaulugg o
[ o o of o @ ,A:L
- awroTtesninnusasous
R £ g ) . . '
'l l“])’mfi!'llj‘]ﬂﬂﬂ'lﬁ (OPERATING COSTY 1A
- AN Ay, Medoms
1 ' P
- ANUNINIANg ...
CamTEaEAvIod, DISKETTE, MAGNETIC TAPE

- 81 RIBBON

AT IS AT oA AR

CANNTISNEITZUDADIADY

"

-

- DU

-~ oot N Ve g
2 Toaninoz 1851 (BENEFITS) 13znandae

~ o a = wooom 1 4
Ui lomima o utlud13ula (TANGIBLE BENEFITS)
gy $ ey w w
- ana NN TR N 4R
C AAM TIPTS5
S o W - s U
S ALORAYTIEA LR UTTTHazm 1
Iy ol oy A
- aedununsranTudazoug |
- LAty v & w e W . ” - . IR
Wiz o imnsotiuiud3ula (INTANGIBLE BENEFITS)
a8 A o - o H;’
- ms uEnrgnimaradniasa s

CANNEEAIN TIU57 AmgnAsdunIms Ui
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[ f (=]
- aannugann lumamienans
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. ﬁmmnmﬂ@mmnmi:)mnfmm Ad10
oI, v ama ioselunirda s Tyvoaduimns Idgndos 590
g
57 AL AEAIN
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S eadwerns Tueedns ldadeinlszantnm
1 ~ w k3
- OUHATHAAN WD T WO TN HE
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AT HMNW AN U0 AN M990 5
4
019
DI T AN U HAR I U5 (COST/BENERT ANALYSIS) 1N
=Y f = 1Y ~ In o = & i
DT TE IS A LOHAN T AT 12T Lll’lﬂj‘]l’]'n’lﬁ A0 UM IA IR AN T I 1
o . = Yo T R
‘l'TIfHUCIE‘TJ ﬂfli’]UN'l:jﬁﬂﬁ'ﬂ‘ﬂmﬁ'lli] lem PAY BACK PERIOD a2 NET PRESENT VALUIL
. ~ YR o 4 A R i . .

Payback Penod = 32081900 ( %wsmrﬂ:~mhmmu'xJ) NALNIHHDOINURIY cost = investment
cost + operating cost U 1815210907 (beenclits) Munivye Mazozam
~ 0o oo noa Yy a s Yoa
aenu umenu bl azaala h'if{jliﬂﬂﬁﬂJ‘r!“l.l‘WGJHJ'Iﬁx]H,J\‘IﬂMQUNM"ﬂﬂJTl'u

(i )l Towd R awin

(r-MmR
I’ = Payback Period (year)
I = Capital Expenditare
Investment Cost + Operating Cost
R o= i Ty l(]ﬁ:,l U (Renelils) 963

T = Tax Rate per year

I TG = e w oW
Net Present Value = @2uaa niopailsy Temifaadiuaniu Taaaaawanuduilagiu Siiia
. 7 q g ‘wy = & A1 Ye )
wn ananngud) 1wy lvguimaium waaeunun 145y Benefin
~ G _ u)j r‘:l (=t 33 s LY © a:/l\
B MEuaanuiaee donSoudoutumsdudus il hidn
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FMTAOAT IR NMDLTUAIN K% 9081 n )
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NPV = + t- +...+ — _PV

2

(1 +k) (I + k) (I+ k)?‘ {I+Kk"

NPV = Nect Present Value
PV = Capital Expenditure

= Investment Cost + Operating Cost

-~ of W Yar . - . =)
R = sz Towunas lﬂﬂj (Benefits Y199 Annual Saving) Glﬁlﬂ
k = intercst rate (% per yeur)
1 ~Q Y LY o 1 ot
It = Gy (]I) FJ’mN'L! DINAASHUILEVTUIU PV JIJFJWHTTLJ’]‘ﬂTj aUNAIT k= 10%

[ 3 Yow § L' r:j a0 Pow oA oy g = v ks i)
ALLU DHOINTT ]@]ﬂ'ﬁ]ﬂL"UEJlJﬂ]L‘V]”IﬂlJNUG]uﬁ]iﬁﬂﬂﬁhﬂlﬂu’ﬂﬂwu’ﬂﬂ L0 1] (n =10
k=0.10)

{number ol years saving availablc)

¥
o w 1 ~ K o W F t o
MUY AT payback period WIZUSIMN liunniniee NPV ﬁﬂ?MWﬂﬂﬂﬂuﬂl 'ﬂ$3\‘|clﬂ
q s - o w Y oa "V ow r ) . . Y 1Y
Idn3ms Wuinasmuiennszuuay Soiuaimiminun Capial Bxpenditre 13314

~ gm @ & w oA g9 gt o & v oo Y
"tJ‘.?t: L(l"lﬁ!'ﬂﬁ“ﬂﬁm‘l!Uiﬂﬂﬂ]Nu L?ibi‘lgﬁ hj’c’mﬂ‘mmJLﬂuWJN‘lJ lﬂ

15.9 misvennldsunin (PROGRAM DEVELOPMENT)
Wsmuﬂﬂ3u.m5u'ﬁgﬂﬁmuﬂ°luifuma‘mmaamumizam Fatfu dnTsunsunastn
Seredazun anlszamanuinie)? Tusunsimaii lilawd e 1ddmuald
- frmmsvnaueazmhivesTlsunsunn TOOLS wazendsi ldnnnseon
WHDIZUY 15U SYSTEM FLOWCHART, HIPO, PO, FILE SHEET 4
CWa1 PROGRAM FLOWCHART #diadouTusunsy 00)% 4GL: w5e
APPLICATION GENERATOR s lumis@en T sunsw
- NAdOU PROGRAM, u ludoranaa augndes
- maaeuiiszunudoyan

s

_ davinenasineaiunswa TUsunTi il PROGRAM FLOWCHART
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L pay rat

/ Enter /

» hours and

i

Calculat-
RrOSS pay =
hours > rate

Calculate
Social
Security
(FICA)

Calcutate
net pay =
Rross pay —
FICA

Print
checks

Entrr

/ trours and

pay ratc

Calculatr
FICA — regular
= Pross pay ™

7.15%

T

FICA — mar =
63.003 0O
FICA paid this
year)
= FICA —
- max = 0
Error FICA — FICA — tax FICA — tar
routine tax =0 =FICA — =FICA ~
max regular

|
|

Prepared by I
SYSTEMS  ANALYST

Q

Prepared by
PROGRAMMER

I l

}

¥

Add FICA —
tax to FICA
paid this year

i
©

CT 105
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1510 M5ANAISTUY (SYSEM IMPLEMENTATION) Hiduaaus il

Planning

Acquisition

Training

Documentation

Conversion

gll 15.29 Aclivitics of the systems implementation stage

W
o o

. MITHIAEY (PLANNING) UT2nouaie ueuumsanad, 355, 9159msolTus

¥

v ¥
NMINAEOL, A1TARNY HARDWARE, SOFTWARE HAZ32UU A3 7RI AD l‘ﬁt‘)’]']

(a1t wes PROIGCT MANAGEMENT

vy
I

e vey e e 9 Ya i Y o
ACQUISITION 1lsziliumatarruovead 19, duins luazuuanu
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o [T S @ o voq ¥ ' ' o W 9 10
3. TRAINING wugiivasnulwd 408 nazduasumsiiau aof duaozngy Hlsnguia
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il Tunawannszuuanudae dypnvesnisaeds manfdeunlasssnnma
T agnsousy weiiilywnioe
AN A Py vy N
4. DOCUMENTATION léun
SR Aa TONLE araa e Twliarsdrans imaiinis$aslgaseyuae 1Ty
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1 o i,y 1 st ~ <o
Ailanal RO 101 USER udasmhnmaiian

System Manual
Syslem summary
Chrganizational requirements
Flardware and software specifications
Input data definition
Output data delinition
Database delinition
bndex ol compulter programs
Computer operattions summars
Muanual processing procedures

Sample forms and reports

User Manual
System summary
Operating schedule
Operaling procedures
Input/output descriptions
Job descriptions
System controls

Sample forms and reports

E(]l 15.30 Qutlines of system documentation manuals

5y CONVERSION

r; o N 9 A .J'l =Y '3 1 7 u:;
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- n155euKa (EVALUATION)

- maSmlgaliunza (MODIFICATION)

Responsibilities of

Stages Users

Information Services Staff

INVESTIGATION Initial study, suggest application,
skelch mformation needs,
deseribe existing processing
procedures.

ANALYSIS Help evaluate existing system and
proposed alternatives, sclect
alternative for design.

Help describe existing system,
collect and analyze data.

DESIGN Design output, input, processing
logic; plan for conversion and
forecast impact on users,
design manual procedures;
remain aware of {ie structures
and design.

Review specilications, help deve-
lop specitications for mannal
proceaures.

SOFTWARI Monitor pivess.

DEVELOPMENT

Listen to requirements, respond
(o questions, devise alterna-
tives, assess using rough esli-
mates, prepare preliminary
survey.

Evaluate alternatives using

agrecd-upon criteria.

Conduct analysis, collect data,

and document lindings.

Present alternatives and trade-
offs o users Tor their deci-
SIONS.

Combine user needs with tech-
nical requiremeents to develop
specifications, develop iech-

nical conversion plan.

Crganize programming, design

modules, code programs.

j‘li 1531 Summary of user and specialist responsibilitics during tradizional

mformation systems development

430
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Responsibilities of

Stages Users Information Services Statt
IMPLEMIENTATION  Generale test data and evaluale Test program modules indivi-
rcsults. dually and in entire system.
Develop matertals, conduct Aid in preparation of materials
lraining sessions. and traim operations staft.
Phasc conversion, provide Coordinale conversion, perform
1esources . conduet post- conversion processing lasks,
implementation audit, help in post-implementation
audit.
MAINTENANCE Provide data and use output, Process data to produce output
monitor system use and reliability, respond o cn-
qualily, suggest modifications hancement requests, suggest
and cnhancements. Improvements, montor
service.

1) 15.31 (ne)
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