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Legacy software can be characterized as old software that continues to
provide core services to an organization. Applications written in RPG can be
considered as legacy software. RPG was originated as a report-building program
developed by IBM. Many business applications are written in RPG, and they are
often critical in the operations of enterprises. Through decades of use, these RPG
legacy systems can be hard to maintain, improve, and expand, since there is a
general lack of understanding of the systems. The supporting documentation may
not be current as well due to many changes implemented into the software. This
paper thus presents a method of reverse engineering for recovering the intent of
code from RPG legacy source. The metadata is gathered from the input RPG
source by detecting and handling the program controls and operations. These
metadata stored in the directed graph will then be mapped to DOT markup
language format for flowchart rendering using visualization tool, Graphviz. The
prototype implemented in this work would facilitate the understanding of RPG

legacy code during software maintenance process.
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Specification A1l

" Control Specification (H) Lﬁuﬁaumﬂ,ﬁsﬁaaﬂaﬁLﬁmﬁ'ﬂﬂmmm (.U optional

ausnazle)
. . X o . < ' ° ¢ & P
" File description specification (F) tUuduvasnisimualudismuailalulusinsy
. B . 3 | o s & al
" Extension specification (E) 1udufinunn1s1s wagesiss Alglulisinsu
" Line counter specification (L) {udiuildlunisesuraawntinresnisesnsigans

" Input specification () iluduwasnsimuaaiai laseassvasdoyadildniglu

TUsunsy
" Calculation specification (C) \udunldlun1sAuin warssanana

" Output specification (O) \udufildlunisinundeyavedlrdndueidns

L R A T T SO S SO SR TN - U JUPY S
FFilenameIPEAF....RTenLK1AIOvKIocEDevice+...... KExit++Entry+A....Ul.*
FPRGOLFM CF E WORKSTN

FEMPMST UF E K DISK A

FPRIMST UF E K DISK A

FRSNMST UF E K DISK A

AMH 1 @198190 1508 UTUTEATUDISNA LUAIUUDY File description specification



A 1 uansioganmadeulusunsueniidludinvesnisusenalnddeegludiu
404 File description specification Inesuvisii 6 suamﬂUﬁﬁmﬁ']é"qgﬂﬁmumﬂu “F”\iig
syyindudiuves File description specification fegnanisuszmalwddldlulsunsy ain
At 1A Wé PRGOIFM untiiveuanenanisvingu (display file), g EMPMST,

PRJMST, RSNMST ?z’fqLﬂulwa'ﬁmmmé’ww%’agalﬁ

L T T E T R T TETT I SrPUP BN Y
Ex Compile time array containing error descriptions.
E....FromfileTofile++Name++N/rN/tbLenPDSArrnamLenPDSComment s++++++++x*
E ERR 1 10 50

A9 2 A1eg1enslisulusinsuensHaluaIuves Extension specification

AN 2 UaneAI9819n115U5EN1A015158 T8I1ERR FeagludIuved Extension

specification lnagiuiian 6 vemnussinAdgnivumdu “E”

I R - T T S
CLONOINOZNO3Factorl+++0OpcdeFactor2+++ResultLenDHHiLoEqComment s++++++x
C BEGIN TAG

C MOVE '0' *IN6O

C MOVE *BLANKS  EMESS

C MOVE +=BLANKS  EMPAPL

C MOVE +«BLANKS PRJAPL

C MOVE +BLANKS  RSNAPL

AW 3 g enlisulusinsnesnaluaIuves Calculation specification

AT 3 wARIFI0819n15A M uAA1I19lE AU ILUS EMESS, EMPAPL, PRIAPL,
RSNAPL @sgjlu Calculation specification agsumtisdt 6 vaamnussvinddagnrsundy
“«c” TunIWAI IR 9IULARITUADUN1TH19TUYBIA 181015 T 9814 Calculation
Specification undnlunisimun eosu1annidu drudrdaldlunisduin uagnis
Uszunanavaslusunsy SsveaziBendumives Calculation Specification wandlumisnadi

1

M1519% 1 Swaztdunsliuees Calculation Specification

Position Argument Type Description

6 Form Type A ‘C’ must appear in position 6 to
identify this line as a calculation

specification statement.

7 Comment An “*’ must appear in position 7 to




identify this line as a header comment.

9-17

Indicator

Positions 10 and 11, 13 and 14, and 16
and 17 contain indicators that are tested
to determine if a particular calculation is
to be processed. A blank in positions 9,
12, and 15 designates that the indicator
must be on for a calculation to be done.
A N in positions 9, 12, and 15 designates
that the associated indicator must be off

for a calculation to be done.

18-27

Factor 1

The entries that are valid for factor 1
depend on the operation code specified
in positions 28 through 32. For the
specific entries for factor 1 for a

particular operation code.

28-32

Operation Code

Operation to be executed using factor 1,

factor 2, and the result field entries.

33-42

Factor 2

The entries that are valid for factor 2
depend on the operation code specified
in positions 28 through 32. For the file
operation codes, factor 2 names a file or

record format to be used.

43-48

Result Field

The result field names the field that
contains the result of the calculation
operation specified in positions 28

through 32.

49-51

Field Length

Specify the length of the result field.
This entry is optional, but can be used

to define a field not defined elsewhere




in the program.

52

Decimal Position

Position 52 indicates the number of
positions to the right of the decimal in a
numeric result field. If the numeric
result field contains no decimal
positions, enter a '0' (zero). This position
must be blank if the result field is

character data.

53

Operation Extender

The operation extenders are single-
character entries that provide additional
attributes to the operations that they

accompany.

54-59

Resulting Indicators

These positions can be used, for
example, to test the value of a result
field after the completion of an
operation, or to indicate an end-of-file,
error, or record-not-found condition. The
resulting indicator positions designate
different uses, depending on the

operation code specified.

60-74

Comment

Comment in line with display when print

out.

75-80

Comment

Comment in line without display when

print out.

Programming Language) [1]

2.1.2 M3A3UANMT919UTulUTLNTUB15WA/400 (Control in the RPG/400

n13MUANN1sNULTUIUNIHRNSHA/400 Usenauluse




B A19719°UBUUENRU (Sequential operation)
" msvheuuuusensudeuly (Conditional branching) éu
O If else Structure
O Select Structure
O GOTO operation
O Execute subroutine
O The CASXX (Compare and Branch) operation
O The CABXX (Conditionally Invoke Subroutine) operation

" Arsefiunisginaniisuly (Repeating an operation based on a certain

condition) 1aun
O Do operation
O Do while operation
O Do until operation

2.1.3 #9974 (Flowchart)
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2.2 UIeNNeIVa9

2.2.1 Flowchart Knowledge Extraction on Image Processing [2]

1
a o =

NUITeidNaNeN15ARNIINUNINEUEITN1TUTEUIAaNAN N (Image
processing) HadWSTleiAe WANAA (metadata) Tieglugunuuidndidunea (XML format)
(N 4) ven1813iEnduea (GXL: Graph eXchange Language) [3] F9anu1sautas GXL
Tduisnusmelsunsu SHIMP (nwdl 5) defveamnian Ae anunsaldlunsuvideya
TnelvseaziBenuarinssadrsieguuuinsgruionty saadnasaiugiuang

(Knowledge Base) wiaiduanuiliiuionaiséifey (archive)

Jandueade UsvuaasgulunsuanUasudeya deiiliennsallug Uwuuniv
Wndouuea tneddndueaszlisivazidualuiseslsznn (type) audnvae (attribute)

AN (directed) uagd19u (ordered) Y8405 e?fammamt,amagﬂugﬂsm hypergraphs
ey hierarchical graph [3]

=?rml version="1 0" encoding="UTF-5"?=
=gxl=
=graph 1d="FlowChart zx1">
=node 1d="0" =type xlink href="Ellipse"/=
=attr name="shape"> <=string=Ellipse=istring= =/attr=
=attr name="text"=
<string=1/1/1 Primary Diagnostics Stage 1 <fstring=
=lattr=
=attr name="x"> <int=29<fint> =fattr-
<attr name="y"= <int=18<fint> <lattrs
=attr name="w"= <int=153=/int= =/attr=
=attr name="h"= =int=77=fint= =fattr= ul 11612
=hode= Accept the case
=node 1d="1" =type xlnk href="3quare">
=attr name="shape"> <=string=Square<fstring= =fattr=
=atty name="text"=
<string=1/5/2 Aecept the case<tstring=
=lattr= v
=attr name="x"> <int=255<fint> =fattr=
<attr name="y"= <int=148=fint> <lattr- 11513
=attr name="w"> =int=153=/int= =fattr= Have Initial Checks
=attr name="h"= =int=77=fint= =fattr= From eC0 heen dealt
=mode= with?
=node 1d="2"> =type xlink href="Hexagon"i=
=attr name="shape"> <=string=Hexagon=/string= =fattr=
=atty name="text"= W
<string=1/5/3 Have Initial checks From eCO been dealt _ th?=istrings
=lattr= ¢
=attr name="x"> =int=558=fint> <fattr=
<attr name="y"= <int=-148=fint> <lattr-
=attr name="w"= =int=151=/int= =fattr=
=attr name="h"= <int=77=fint> =lattr=
=mode=
=edge id="1000" from="0" to="1"= =type xlink href="call"i=
<attr name="line"= <int=l<fint= </attr=
=ledgze=
=edge 1d="1001" from="1" to="2"= =type xlink href="call"}=
=attr name="line"= =int=1l=fint= =fattr=
<ledge=
=fgraph=
=gzl

! 111
Prmary Diagnostics
Stage 1

AN 4 $198719 GXL hazisuikananuluswnsy Visualization



Elipse
e 9
s - Hexagon
.. Souare > £
e >
R /
Hexagon
i % 3 Sguare
\
e P
2 N
Hexagn e Hexjgon

8 \/{ AT Square
& 7 S
N & <

X L o

\\k“l\

/E(#_gm 2, / square . /—Hexagon
& R 4 o< >
N e &

S s /

\T/ / —

/
Hexdgon 4
/#\ /'!b Square Square
- /’
& A .
b A
E /! i
Hexagon Diamond Square
Pt 24
i AN
4 p—o—s '
R 7

AN 5 NAANSEHIUNLanINUlUSEASY Visualization 2815197 GXL

11



UNA 3
AT HUNISIVY

ad o a
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NATeatuiunsiEUe N SHALILAT 093951 1 ULARITUA D UNI TN UYD

saa A

-] Y o ¥ o [ A
NTYIBI1INY LW@TA’]&JWI%L“UUL’E]ﬂ’d’]iﬂi%ﬂ@Uﬂ?i%’]ﬂ’)’]&lL%WI‘UI‘UﬂWﬁU’]EQiﬂ‘HW nIaunly

USuusrenduislvineuausssiensivisuulaninudeanismiegsia Tnednisaudanmn

ne
. RPG § Generate | irngratr_n
ource code nformation
—r P Program -——
(.TXT) I Infarmation (JPEG)
I
|
I
I
I
I Flowchart
Generate
1 L — =
» Flowchart (JPEG)

AINT 6 AINTIWNNTYINULAT 9L DFS 1T ULAAITUADUNITVINIIUYBINIBIDIS N

PNANT 6 B5UIINITNNIUVDUATDILDHS 1IN ULEAITUADUNI TN UUDIN T

o w saaa

91573 efideyatndndurealdnniwionsidnegluguveuiindlng (Text File) an1s

Y

¥

MU UTZNUALE 2 d1Undne tann n15a319T01av99lUsHNTU (Generate Program

Y

Information) kaznN15a3NLNUNIMRINY (Generate Flowchart) Ineanadnsgavineazlalu

NUAIW JPEG

3.2 nsasnedayavaslusunsy (Program Information)

Joyavedlusunsududrudidglunisuesninsinnisinureddusunsuiio i

Joyauntn (Input) Yeyadsean (Output) saunalnaniierdes wazldnldlulusunsy

(%
Y

fanua Fannil 7 Fadeyaveslaunsufiadstiuasysznaudieg
" Folusunsy (Program Name)

B 593,954 (Input Parameter)

" 51flmesasesn (Output Parameter)

" ydfiAedes Wun Tridddn (nput File) wazlnddsean (Output File)
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Program information

Program name : UPDBNO1
Input parameter: None
Output parameter : None
Declaration of 2 files:
Input file : BHOD2ZP
Update file: BNOO1P

dl U 1 v
ann 7 G]'J@EJ’]Q‘U@H@%ENIU?LLﬂﬁlI

Tunsadredeyaveslusunsuduazlddoyaludau File Description Specification
uaz Calculation Specification Inefinsfiinesdieen uazmiiwosiiiannsathieya
11910 Calculation Specification sw1515nesdsesnaziimssnandeyaneusulusunsy
wagmsdmesundiazliinsdniandeyansuaulusunsy ludiudeyalndiind waglng
d100n @1315018190Ya70 File Description Specification Fodudiuvesnisivualid

eyt lulusknsy

3.3 NSASIMNUNINEI9TUY (Flowchart)

saaa K

Mg snunmRInusuduannsidwedldnnwesidnegluguve windlnd
nTwnshsdeyarealandalieglusUrainsnuuuiienie uadudasdeayaainnsv
wuuiiianelieglusluuvuniwmmiuiiunen ieudnglusunsudunvial lngnadns

aaveazlilunnunindany JPEG fdannd 8

RPG
Source code

(TXT)

- Generate
> direct graph

v

Direct graph

|
h 4
Convert
Direct graph
to DOT File
I

¥

DOT Markup
language
(DoT)
—r

v

Visualization |
Program (JPEG)

Flowchart

AN 8 NMNFIUNTEUIUNNTNTASIILHUNINEI9TU
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3.3.1 aanvaznImuuuianeildinudeyavesldnniunansng

nsuuuiiianianiiunldiiudeyavesniwiensidiiiaviinisulanduniw
mduaen Usznaumieluin (Node) Lazldulionssningluua (Edge) lnailnun wagldu

Wouseninaluug sedlnadnuaasialull
3.3.1.1 AalanvyglnuaYeInTIMUUUINANIG

ANwElnuAvaInT ML uLiAn1ezUseneumledeyaniddglunisasialuun

o

v o U QI d! v
989n51MABA A ULRNAanTaUsEnauluale

= 1af (D) Wuunuveiusazvun lneflefvesunazluunaglaigiiu (Unique)

v 2 v PRy v & Nl
" dap0u (Text) Wudarnuilaannnisiuaswaalann1wno1sig

I~ 1 1 2 1 d' [~4

" Yszanveslnua(Type) \ludssianguinavesusazlnua laun muaimdu

ns2UIUNTT (Process) wazlnuaiduauly (Condition)

3.3.1.2 palanvsd o se I NINUAveINTINLUUI AN

AAENYMEIH U NYRINTINIUUETIANNRzUsEnoumetayadAglun1sasnadu

Fouszinsluundsnwsidiunen Ssusznauluse
" TRuAAUNIY (Source node)
" TyupUanenng (Destination node)
" domu (Label) Wudeamusduduidoussvning Tnuadunns waglnuaUanenng

3.3.2 N158519N 5N UUTIRANI9VDIHIULAYAZLD INANVOALANNIEIDITNA

Tun15a519n 5 MU UL R ANV DTN ULEAITUADUNITYNUVDIN1YID15 NI 1Y
= o

wodalanludluvas Calculation specification teadradunsnuvudfamadundn i

TunauaInalUl
3.3.2.1 gauvsvealanluaiuves Calculation Specification

Tunszvrunsusnilunsdnudsgealanludiuves Calculation Specification f
M5 1 NUUINIIATIvaeULedlanluduveITianiiun1g (Operation Code) 1glu
AUNRULN 28-32 et luadelnug wazidudonseninalnunoans MLuuInanIe Tnews

v o Aa a [ £ d' v ' PN & [
avsianidunis aginisulaaduteninuiiaunsanlaingnuasen 3 Iumumaumlﬂ
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3.3.2.2 9599d0UTvian 4iun13 (Detect operation code)

sadnfiun1silannnisinuusrealantusiunui 32-28 Awgnasiaeu el
a519un wazidulonveinwuuliiania nefisiasdunisegnuusesniiu 2 Usean
lown

1. sviaftun15NAeIe3iu Resulting Indicator Ao saALIUNITNTLD NG

(Output) Tudruwes Resulting Indicator

2. sarniiiun1silaiieadesiu Resulting Indicator Ao swaaliun1snlaldl e1ving

Tuduvas Result Indicator

dusunstuneunnsIvdeusaaLiunisyne saniunisazgnasiadu ue
vaansuuuiinanslagteauluniaginunszgnuladedluguuuuvaaniuidilala

' v o | a a
918 AIADE19AN5199 3 (S18aLLDEAlUAIANLIN N)

ANSNN3 VOAIUVBILARLTRARILTUNIT

swanndung YaAIY

ADD Case Factor 1 = Blank
[Result Field] = [Result Field] + [Factor 2]

Case Factor 1 <> Blank

[Result Field] = [Factor 1] + [Factor 2]

CHAIN Search File [Factor 2] by key [Factor 1]
DIV [Result Field] = [Factor 1] / [Factor 2]
DOWEQ IF [Factor 1] = [Factor 2]
DOUEQ IF [Factor 1] = [Factor 2]
ELSE Else
ENDDO -
ENDIF End If
ENDSL -

IF ( [Factor 1] = [Factor 2] )
IFEQ
**Keep node in stack

IFGT IF ( [Factor 1] > [Factor 2] ) **Keep node in stack




16

IFLT IF ( [Factor 1] < [Factor 2] ) **Keep node in stack
KLIST Define a composite key [Factor 1]
PLIST Identify a parameter list [Factor 1]
READ Read file [Factor 2]
SELEC -
Z-ADD [Result Field] = [Factor 2]

Tunsdlvessianniiunsndionsinaludiuves Resulting Indicator aginisinudeya

289 Resulting Indicator 1ot luldlunsaifinisuinaves Resulting Indicator Tusia

fdunsonty

3.3.2.3 m999a0UkASKUaA 14N E Resulting Indicator

N13M33988Y Resulting Indicator a1115ansIadsulaanealanigninuysly

AL 54-59 Faanunsail Resulting Indicator loanusa wiady dumidsdt 54-55 fums

7 56-57 Lari AU 58-59 InaNImNUNUNIUNAaNSVDILAAE Indicator ALLANAIAUIUDE

Y

AUSHAALTUNTAUANTIT 4 LERIAUMNNENAaNS Resulting Indicator vossiaaniiunis

CHAIN, READ, WRITE uay UPDATE Tunseifisiaauzidu ON wavanuzidu OFF

M15199 4 ANUMLNEYRLeRNAtUEIY Resulting Indicator ¥a9sWanLiiun1s CHAIN, READ,

WRITE way UPDATE

sWe AU FaAy
@ullums | Indicator | e Indicator Sigaruzidu | e Indicator Fanuzily
ON OFF
CHAIN 54-55 Search Key [Key Name] in | Search Key [Key Name] in
file [Fine Name] Not found | file [Fine Name] found
56-57 Search operation Key [Key | Search operation Key [Key

Name] in file [Fine Name]

not complete

Name] in file [Fine Name]

complete

58-59
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READ 54-55 - -
56-57 Read file [File Name] Read file [File Name] not
complete complete
58-59 Read file [File Name] end | Read file [File Name] not
of file end of file
WRITE 54-55 - -
56-57 Write file [File Name] Write file [File Name] not
complete complete
58-59 - -
UPDATE 54-55 - -
56-57 Update file [File Name] Update file [File Name]
not complete complete
58-59 - -

3.3.2.4 uasvealpmtudanuveslyus

nsuUaswaalandutan1uvalnuaAYDINTINLUUTRANIISUAUINNNITATIIEDU

v o a ad g U o a av i = = . o
INRANUUNIT I‘Uﬂim‘wL‘LJL!i‘Viﬁ@']L‘L!‘Llﬂ']i‘l/llllllﬂ?iL'UiU‘UWIEJ‘UK"IEY]‘U%GUEN Indicator agv1n13

wUAaAIUNUIEAILAISIN 3 Tunsamdusiasndun1sninisiuSeufsuan ug e

£
[y

Indicator 9z¥1MN15UUaAUNUIEANMIIN 4 TetanuazTuegiu anugved Indicator

Search file EMPOYE by 1D

MAYIVDY
#D  CHAINEMPOYE a1
*IN91  IFEQ *OFF

IF found #ID in
file EMPOYE

AN 9 AR9E9NITHUAAINUNLNYVDISTARIRUNITNLNISIUS U UAD1UE VD

Indicator
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A i 9 fetenisudannuninevessianiiunisfidnisiussufisuaniuzves
Indicator azwiuinswasuiiun1s CHAIN i Resulting Indicator #1uniedl 54-55 @ 91 &
Ju Indicator Aildlunsnsiaaeunisfunsanase (Record) ATAS (Key) 1u #1D Tulnd
EMPOYE winwadwsaes Indicator 91 1Ju ON wansiinsdumlinuisanasafidaadiiu
#ID mnuasnsves indicator 91 18U OFF wansamnsasunsaresaiisiamasidu #D lu
W& EMPOYE @sluussiindnunswasdiunig IFEQ 14lunisnsavaeu Indicator 91 Tuanus

OFF &9aggnulanununen1unigad 4

3.3.2.5 M13937999UN19AIUAL (Detect control)

Tuguresnsnsadeunsaiuatasdunsnsivaeusianliunsiilundu sva
ALuN1IAIUAY WBNSAIUANNITA LA uazidueusEninelnun Janisaiuasly

TUsnsuanusanuslady
B SaRdunIsNENSINURU U UARU

Tuauswasdun1sninisyinauuududisu agvinnisasiavuall a1ntuass
% d' v [y I I3 (-1 v d‘ 4‘ [y
ugenannunaavnefiulnualval wazivualnualniidulnusgameiteldlunisweury

undald
B 5EALNUNNSNNNSYINULUULENANUE U LY

Tudusiasniiunisdinisianuiuuienmuieuly szinsiulnadeululily
audin )Stack (nelenusiasiunisiifugeavvesioulvazyinmsilnuainduteuly

[ &/ £ N [ [ [ r-:l'
PONANALAN Lavasdudannuluuadaly asnind 10
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03

IFii=B]  Fe-mee==- p [Label:IF (A= E)
( :] |- ype : Condition

Push ID to Stack

D of
condition

ID:4
abel : Statement
Type : Process

Statement 1 |~ _________

ENDIF |

Found EMDIF pop D from stack
And create edge from Mode |ID = 3 to Next Ngde

| Statement 2

PN o v o a A [ < B
AN 10 ﬂ'ﬁﬁi’]ﬂﬂiﬁwsﬂaﬂiﬂﬁﬁ]’]LUUﬂ’ﬁVlllﬂ'ﬁVﬂﬂquLLU'ULLEJﬂLU‘UN@‘Ml‘?J (IF)

B SyaEeLunNsNENNSYIURUUIUE LR eulY

a

Tudruvaswanfiun1sNEN1sinuBuUINEIA NN UlY AedtunauniIsasans v

aa | v v o a Aa o < Y
LLUU%J‘I/WW]NLWLIEJUﬂ‘UiﬂﬁWWL‘IJUﬂ"Ii‘VllIﬂ']iVl’]\?’]ULLUULﬂULQEJUVL“U

3.3.3 nsuwlainsuuuiiianidregluguuuunwnmiuiiiunen

AMwifuiinaenduniwidieSuiensii (Graph description language) Faiu
Y A a i a o v a Y a
Panuiseudeltluniseduisununwns vl uagasatdndlusinsuduasirinsnie
(GraphViz) Wisasaduiaunmnsmwuuiiensal(s] lnanwituifisneniihensaldenim

11
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graph : [ strict ] (graph | digraph) [ ID ] '{' stmt list '}'
stmt list : [ stmt [ ';' ] [ stmt list ] ]
stmt : node stmt
|edge stmt
[attr stmt
|ID '=' ID
| subgraph
attr stmt : (graph | node | edge) attr list
attr list : '"['" [ a list ] ']' [ attr list ]
a list : ID '='" ID [ (';" | ',") 1 [ a_ list ]

edge stmt : (node id | subgraph) edgeRHS [ attr list ]

edgeRHS : edgeop (node id | subaraph) [ edgeRHS |

and 11 lernsalnemnuiiiunend][

a 174 1 A

1na g 11 Wulheinsalarwididuiiunen dealnuluiadu () szynaun

q 9

'
1A

o I £4 o £ 3 1 [ v A A ! A 19 1
Jndudesnivun Yonulurndulvg [ 1 ssunquindudndonaruisadenld nielald

MdnwIvun 8y Terminals Mdnwiideesey Nonterminals wae Yoarufiegludyusznie

(Single Quotes) ©* ¥UMBNBINNMBONYS (Literal Characters)

sUsuunsuUadlnuavaansmsuudianiadunwmduiuaevuandunini 12
Inefiussviaf 1 Wunisseyrmuaudfvediviun Lo Node.D Ao lefvadlvunvosnsimuuud
7iEn19 Node.Labe A8 ToAUNbRa1NN1Twlasadlann1w19715N nieanuauaIns INkUY
A a - v A = wa v oA
9iMn13 waz Node.Type Ao Uszinvadivun ussviad 2 1lunisssyauantfvedduton
seI9luun bown SourceNode.lD @@ uaAuN1g Destination.Node.ID a8 nunauaienia

uag Edge.Label A9 TaANUAAULEULTDNTZIINGLAUA

1 Node.ID [ Label = “Node.Label” , shape = Node.Type ]

2 SourceNode.ID -> DestinationNode.ID [ labe = “Edge.Label” ]

Al 12 susuunisudas nuakazidudonvasnsnwuudiiamadunismiuiunen
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02"

D : 1 " ) Label = 1 [ Label = "Start", shape = rect ]
Label = ..StarE “Process” 2 [ Label = "Process”, shape = rect |'
Type = "rect Type = “rect’ 1-= 2 [Labe = "Mext" ];

A9 13 fegranisudadinunvainsiuuuilfeniaduniwsduiiuaey

d' < Ly 1 aa I o W a' dl‘
AN 13 1 u9g19n1 56 UadlnuaraIn s NLUUIRAN ST un s mAuLiLnen T
Usznaumelnuavadnshuudlnan 2 lus dlnualomidu 1 wag 2 ddamnuvadufay

Tnualdu Start wag Procss wazitaninusenindudnudu Next

3.4 Wsunsuduniiad GraphViz [4]

Tunsitmufuanwaduununmvosnuddeilsidonldinieions e Whutae
Tun15aunua gy Fausunsuduaiainsiniv Wulusunsulemugesaniuans
laseadsvesteyaduinuninnsim wazasovis lnslusunsuasindiseazidenes
Lqummeﬂu@wammmﬁﬁwdw (Simple text language) WAZANLNITOATIILHUAIN
lonangguuuu wu annsaafrenslugduuuvessnm awnsaadansnlusduuuves
PDF %39 In@d@n3unie a1u150uanin s niIulus I ieesitslaneau (Interactive Graph
Browser) \Ju@u 4][
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4.1 @andnenssusTUU

svuuiiiautuudsoonidy 3 daulng Ao 1) drunisaiensuuuiiianisainegoa
1An 2) druuvasnsmiiiemadunwmfuiiunen 3) druseuszaugldon lasszuuas
Budusnensiiinteyantnfelnd text vewwealAnnwmensiia uHmnszUIUNTUUAS
goaldnleglusuvasnsmiuudifians antutnsmuuuiiansdildudanfuniwif
dumen DOT iteridlusunsudaie Inadndidusunmisnuuansdunaunisiiau

¥ € A
Y29URALAABDITN

4.2 dNTNHINAINLALLATIN BN TG IUNITNRIUN

ANTNLINADUN LT IUNITHAIUITEUVUTENOUAIYSIINITIISALITHALTONALIS
famalUll
4.2.1 @NNwINasY

a6

1. nulrgUszutanaduing Aos 185-1.70Ang183m (CPU Intel Core i53317U
1.70GHz)

2. nieauan 8 Anzlus (8 GB RAM)

3. 913aRanANY 250 Anglud (250 GB HDD)

4. szuulfuinislulaswenaiulad 8.1 (Microsoft Windows 8.1) wuu 64 Ja

4.2.2 \w5a9llanlglun1swaul

a a

1. 9adUd asULa03 (Eclips Kepler)
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4.3 PNSWAIUITZUY

I3

4.3.1 NSNRAIUIFIUES1NIINLUUANANI9INYIFLANDITIND

mswaudIuasansmuuuiAanisarldlauss (Library) JeraphT(6] Fadunsanan
ns1lausi3 Wuiugiulunisadresnsivuuuidiianig Fsaruasannilnaanliann

www.jgrapht.org fan i 14 91nduvinsinlaussiulusannning 15

C N [ jgraphtorg Yy =
Although powerful, JGraphT is designed to be simple and type-safe (via Java generics). For example, graph vertices can be of any objects. You can create
graphs based on: Strings, URLs, XML documents, etc; you can even create graphs of graphs! This code example shows how.

Other features offered by JGraphT:

« graph visualization using the JGraph library (try this demo!)

« complete source code included, under the terms of the GNU esser General Public License and the EPL as well via dual licensing).
« comprehensive Javadocs.

« easy extensibility.

Download

You can download the latest version of JGraphT from the project page on SourceForge:

Windows Download
A ZIP file that contains source code and runtime files of JGraphT.
jarapht-0.9.0.zi

Linux Download
A tar.gz file that contains source code and runtime files of JGraphT.

rapht-0.9.0.tar.gz

There are two downloads, one for Windows-based systems, and one for Linux/Unix-based systems. The downloads contain identical Java source code and a
README . html file to help you to get started. Starting with version 0.8.0, JDK 1.6 is required at a minimum (earlier versions with less functionality can be
used on older JDK's/IRE's).

The JavaDoc files are available online. They are also included in the downloads so you can view them locally.

Al 14 www.jgrapht.org

= O

{2 Package Explorer 32 == 8

a =2 RPGIFC

[ src
> B4 JRE System Library [JavaSE-1.7]
4 B jgraph

» (wg jgraph-3.13.0.0,jar - ChUsers\hp' Desl
. [wa jgrapht-core-0.9.0ar - C:\Users\hp' [
> [ma jgrapht-demo-0.9.0,ar - C:\Users\hp
» (wg jgrapht-ext-0.9.0jar - Ch\Users\hp'De
> (md jgrapht-ext-0.9.0-uberjar - C:\Users\|
s @: jgraphz-2.0.0.1.jar - C\Usersihp' Desk

Al 15 lauss JgraphT fdfisdrunlulusian
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ANSHAIUIAIUNITAS19NIINBLUULNAN AL UAUINNNITAS AR AN AINUA

AadnuazluwiarlnuaveInsMLUUIfNANG uaznsasAaaNeMuUARMENYME Yo

WONTLNINAUAVDINSMLUUTRANIS toannAana VertexNode @9 1WA 15 wazaand

RelationshipEdge fanmd 16

import org.jgrapht.graph.DefaultEdge;

public class VertexNode ({
int id ;
String type = new String();
String text = new String();
public VertexNode (int ID, String Type, String Text)

this.id = ID;
this.type Type;
this.text = Text;

public int getId()
return id;

public void setId(int id)
this.id = id;

public String getType ()
return type;

public void setType (String type)
this.type = type;

public String getText () {
return text;

public void setText (String text) {
this.text = text;

AT 16 Aaanuan vl nuAveINTINLUUTANIS

1na i 16 Wunmeatadldinudeyalunsarinunvesnsiuuudnani s

Usznoume id, type wa text iunadnwae Ined id \udunuvsiwiasivun type 1u

Y

fszyUssinvvadluun (rect, dimond) uag text Wusiszudeauvausazlnug
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public static class RelationshipEdge<VertextNode> extends DefaultEdge ({
private VertexNode Vertexl;
private VertexNode Vertex2;
private String label;
public RelationshipEdge (VertexNode vl1l, VertexNode v2, String label)
{
this.Vertexl = vl; //Source Node
this.Vertex2 = v2; //Destination Node
this.label = label;
}
public VertexNode getVertexl ()
{
return Vertexl;
}
public void setVertexl (VertexNode vertexl)
{
Vertexl = vertexl;
}
public VertexNode getVertex2 ()
{
return Vertex2;
}
public void setVertex?2 (VertexNode vertex2)
{
Vertex2 = vertex2;

}
public String getLabel ()

return label;
public void setLabel (String label)

this.label = label;

AN 17 AanEE Ut eNIE NI lnUATRINIINL VLRI S NEUNDAAINAaNE DefaultEdge

v03lausis JeraphT

AN 17 Wueataauduius vseldutiouvainsinuuuiien1andunanain
maa DefaultEdge vaslausi3 Jerapht Tnafin1siiunndnvae label wiailudoruiiiy

LAUDUTEMINLAUA

4.3.1.2 JURDUNITATNNTINGUUTT AN

(%
o

TURBUNITATINTINUULTAANIUTUAUINNTEUTRELARN w1915 N0 g U gy
@ 6 6 a Ly} 3 ¥ ) ] d' ) 1 dl ¥
NG AN azUITNe IINUUATIABULRALAARILIUIT 6 WATAIWNUIA 7 AINwodalAn
funis? 6 Jandu C Jomnedsealanussindudu Calculation Specification uay vod
Tamsnwnuad 7 il * Favunefewealanussiauululimauniuveluswnsy 98vinnIsanwUg

yaalenoantu 6 @1 lawn
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® Factor 1 wealAnsumiafl 18-27

® Operation code waalAnsuMLaf 28-32
® Factor 2 Woaldnsumisii 33-42

® Result Field goaldnsumiaf 43-48

® Indicator 1 gealAnmuMaT 54-55

® Indicator 2 Woaldnumisii 56-57

® Indicator 3 alAAR WAL 58-59

dnsunna sradniiunisaziinanasessuiteainduun waganuduiussEningduun
Tngelusunsunsaeunusianiidunisla lWsunsuazihmsBenaanavessianniunig
Huierihnisasnelvun wasldudenran Nuuuiifians Fauwsazaanavassianniunise

1n154Ua999ANNYRAAUAAINAITIE N TUATAKNWIN N

ANAYRITVAAWTIUNNTYNITAALTUNNTILAUNOANIINAINAGTE RPGElement Wag
fvomanaidu RPGopt sosesianiunis Wy Aanavesswaniiun1s ADD asiliemand

U1 RPGoptADD Hudu

4.3.1.3 pad RPGElement

Tuduvesnana RPGElement fanmil 18 azuszneulusedeyaveseealdn laun
STaALHUNAT, Factor 1, Factor 2, Result field, Resulting Indicator %Q%@%ﬁ“ﬂ@ﬂ%ﬁiﬁmz
gnidde Constructor uazAaa RPGElement axildayatieen Ao Tnua uay W@uidou
yasnsmuuuiiianedilaannisuassiasndunis

dvsupanavesusazlowesiuldnfidunenainaaia RPGElement aziinisvineuly
drufion process () funnsnaiu Fsludruuiion process () auidudildlunisasialvun
Fuldeu desurelnun Aesuisiduden vesnsuuuiifianie dregrsnataues i
Afiun1s ADD wanssianInd 19 fegrsaanavessiasiduns CHAIN uansdsnInd 20

LALAIDYIIPANAVDITUANWAUNTT IFEQ LAAIAININT 21
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public class RPGElement {
String operation = new String();

String factorl = new String();
String factor2 = new String();
String factor3 = new String();
String indicatorl = new String();
String indicator2 = new String();
String indicator3 = new String();

ArrayList<VertexNode> node = new ArraylList<VertexNode> () ;
ArraylList<RelationshipEdge> edge = new
ArrayList<RelationshipEdge> () ;

public void setConstructor (String opt, String f1, String f2, String
rst,String inl, String in2, String in3)
{ this.operation = opt;
this.factorl f1;
this.factor?2 £2;
this.factor3 rst;
this.indicatorl = inl;

this.indicator2 = in2;
this.indicator3 = in3;

public void process|()
public ArrayList<RelationshipEdge> getEdge () {
return edge;

public ArrayList<VertexNode> getNode () {
return node;

m‘wﬁ 18 Aand RPGElement
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public class RPGoptADD extends RPGElement {
String text = new String();
public void process() {

//Set text
if (factorl.compareTo ("")==1)
{
// text: result = factorl + factor2
text = factor3 + " = " + factorl + " + " + factor2;

// text: result = result + factor2
text = factor3 + " = " + factor3 + " + " + factor2;
}
//Get and update ID
int idVertex = GenMetadata.getId()+1;
GenMetadata.setId (idVertex) ;

//Crate new vertex

VertexNode newVertex = new VertexNode (idVertex, "rect", text);

//Add vertex
node.add (newVertex) ;

//Add edge
edge.add (
new RelationshipEdge (GenMetadata.lastVertex,newVertex,""))

//Set lastVertex
GenMetadata.setLastVertex (newVertex) ;

’

AN 19 Alegamanandunanannmanad RPGElement wo9s@aLiun1s ADD

27 19 Wuratandunenainaanad RPGElement adn151 a1 waaiunig

ADD TUsunsuagsinsiseunaaa RPGoptADD tiievinnisadialuun wazidudenluien

process ()
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public class RPGoptCHAIN extends RPGElement {
String text = new String();
public void process|()
{
//Set Text
text = "Search file " + factor2 + " By key " + factorl;

//Get and update ID
int idVertex = GenMetadata.getId()+1;
GenMetadata.setId(idVertex);

//Crate new vertex
VertexNode newVertex = new VertexNode (idVertex, "rect", text);

//Add vertex
node.add (newVertex) ;

//Add edge
edge.add (new RelationshipEdge (GenMetadata.lastVertex,newVertex,""));

//Set lastVertex
GenMetadata.setlLastVertex (newVertex) ;

//Indicator setup

IndicatorElement indicatorElement = new IndicatorElement () ;

indicatorElement.setIndocator (indicatorl) ;

//Set Text when status of indicatorl is ON

indicatorElement.setoffIndocator ("Search file "+ factor2 + " by key
" + factorl + " not found" );

//Set Text when status of indicatorl is OFF

indicatorElement.setoffIndocator ("Search file "+ factor2 + " by key
" + factorl + " found" );

//Add Indicator element to Indicator control
GenMetadata.IndicatorControl.AddIndicator (indicatorElement) ;

AN 20 AANANEUNBNIINAANA RPGElement 18959 a1t dun1s CHAIN

amdl 20 Wuranafidunenainaaa RPGElement wlafinisydasiaduiunis
CHAIN TUsunsuazsinsiaenaata RPGoptCHAIN itevhnisadsivun waziduden saui
v Indicator! Tnefinn Indicatorl Fanuzilu ON muneda ldanunsofunilndioe e
Indicator2 fantuzifu OFF mnefs annsadumingdioe Fsanves Indicator axgnifiulily

Indicator control WisunlUUsenaun1skUanNunNNgveIlaaNUsaadun1son kU
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public class RPGoptIFEQ extends RPGElement
{
String text = new String();
public void process|()
{
// Case check indicator
if (factorl.substring(0,3) .equals ("*IN"))
{
//Status of indicator is OFF
if (factor2.equals ("*OFEF"))
{
IndicatorElement indicatorElement = new IndicatorElement () ;
indicatorElement =
GenMetadata.IndicatorControl.SearchIndicatro (factorl.substring(3,5));
text = indicatorElement.getoffIndicator();
}
//Status of indicator is ON
else if (factor2.equals ("*ON"))
{

IndicatorElement indicatorElement = new IndicatorElement () ;

indicatorElement =
GenMetadata.IndicatorControl.SearchIndicatro (factorl.substring(3,5));
text = indicatorElement.getonIndicator();

}
else if (factor2.substring(0,3) .equals ("*IN"))

{
//Status of indicator is OFF
if (factorl.equals ("*OFF"))

{

IndicatorElement indicatorElement = new IndicatorElement ();

indicatorElement =
GenMetadata.IndicatorControl.SearchIndicatro (factorl.substring(3,5)):
text = indicatorElement.getoffIndicator();

}
//Status of indicator is ON

else if (factorl.equals ("*ON"))
{

IndicatorElement indicatorElement = new IndicatorElement () ;

indicatorElement =
GenMetadata.IndicatorControl.SearchIndicatro (factorl.substring(3,5)):
text = indicatorElement.getonIndicator () ;

}

// Not concern with indicator status

else

{

text = " (" + factorl + " =" + factor2 + " )";
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//Get and update ID
int idVertex = GenMetadata.getId()+1;
GenMetadata.setId (idVertex) ;

//Crate new vertex
VertexNode newVertex = new VertexNode (idVertex, "diamond", text);

//Add vertex
node.add (newVertex) ;

//Add edge
edge.add (new RelationshipEdge (GenMetadata.lastVertex,newVertex,""));

//Set lastVertex
GenMetadata.setlLastVertex (newVertex) ;

//Add stack
GenMetadata.stack.push (newVertex) ;

}

AN 21 AaaN@UNenaINAad RPGElement 19959 an1Laun"s IFEQ

4.3.1.4 n’mr‘;”m)”a%/a Resulting Indlicator agn154UAU Resulting Indicator

n1siaurludiunisaduny Indicator lulusunsy agUsgnounlgnand

IndicatorElement wag Aana IndicatorControl AINIWA 22 kag ATNA 23
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public class IndicatorElement {

//Indicator No.
String Indicator = new String();

//String when indicator on
String onIndicator = new String();

//String when indicator off
String offIndicator = new String();

public void setIndocator (String a)
Indicator = a;

public void setonIndocator (String a)
onIndicator = a;

public void setoffIndocator (String a)
offIndicator = a;

public String getIndicator ()
return Indicator;

public String getonIndicator ()
return onIndicator;

public String getoffIndicator ()

return offIndicator;

nd 22 Wueaia IndicatorElement

A9 22 Aad IndicatorElement Fsazgnasiuludouiand (Object) Welsunsy

U sadlunsnievinnludiuves Resulting Indicator lneAudnyugvanaia
IndicatorElement 2zUsznaume
" |ndicator @@ funu Indicator %38 ¥® Indicator

" onindicator A8 98AMULLB Indicator asﬂuamuz ON

" offindicator fie YomauLile Indicator agluaniug OFF
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public class IndicatorControl {

//Array for keep indicator element
public static Arraylist<IndicatorElement> stackIndicator = new
ArraylList<IndicatorElement> () ;

public void AddIndicator (IndicatorElement a)
{

stackIndicator.add(a);

public IndicatorElement SearchIndicatro(String SearchIndicator)
{
int i ;
for (i = stackIndicator.size()-1; 1 <= 0 ; 1i--)
{
if (stackIndicator.get (i) .getIndicator () .equals (SearchIndicator))
{break;}
}

return stackIndicator.get(i);

m‘W'ﬁl 23 Aand IndicatorControl

A9 23 Wueand IndicatorControl Failumanainlddmsualuau Indicator anun
TulUsunsu IngaziAiudouand IndicatorElement Tus18n15ue9uaIasiu (Array list) fae
Wiien Addindicator Lay a@nunsadumu Indicator sAuaUaAUE e Indicator Wudlanuy

' ON S8 OF sewuiian Searchindicator

4.3.2 nsnaufnUasnsmwuuIinanIadun1enAuunen

[ v aa < o w a < =

NIINAIUIA I UaIn TN ULLNANIRdUA I BINIAUWNADY LUUNITWUaINTINLUUL

frneiiogluguves JgrahT iduntwiiduiiiuaen insimuuudianiddugluuuniw

Afuiiuneniy Usenaumieg 2 diundny lawn dvesnisivusnuaudfveddnun way
| ° v o o A v A i o = o A &

dIUYINIAMNUAAMUFUNUS VToLEUTNTENININUA AT 24 USTVIAT 1-4 1 TuN"S

AnupAuaLiRvedliun uazussiafl 5-6 [WunisinuaauduiussznIaliue

1 digraph G {

2 A [label = “label A”, shape = “ " ] ;
3 B [label = “label B”, shape = “ " ] ;
4 C [label = “label C”, shape = “ “ ] ;
5 A->B ;

6 B->C ;

7}

ANA 24 H2981901WANNULRLADY
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AaNaa I nsuNIsUaINIIwU UL AAN 1T U AULRNARNIUAINT 25 2EVN1S
asrnrwiduiinaenludiuvesnisimuanuanifvesivun arenisisenlduian
vertexSet() @9azadannduAudue (Set) ¥adluuananualunsINWUULAANIG 91nTUYI

msuUasnadnuazasslruauaflianuien vertexSet() iuntenen

ludiuveanisiivunaudunussenitadnunaziinisisenldiudfion
outgoingEdgesOf (vertex) Faazasandumudugnvosdutoursunvadlnuafisey wWiav

mMsfsnadnazvedudennnskuuiifenunasiadunisimduiisaey
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public class GenFileDOT ({

public void genarateDOT (DirectedGraph<VertexNode, RelationshipEdge>
metadatagraph)

{

BufferedWriter writer = null;

try {
String FileName = "DotFile.dot";
File DotFile = new File(FileName) ;

DotFile.delete();

//Start command
writer.write ("digraph G {");
writer.newLine () ;

//Generate Node Attribute
for (VertexNode vertex : metadatagraph.vertexSet())
{
writer.write ( vertex.getId()
+"[ label = \""
+ vertex.getText ()

£\
+ " ,shape ="
+ vertex.getType ()
+" ] ;" +"\n");
}
//Generate Edge Attribute
for (VertexNode vertex : metadatagraph.vertexSet()) {

for (RelationshipEdge edge : metadatagraph.outgoingEdgesOf (vertex))

{
writer.write ( edge.getVertexl ().getId()
+ " _> n
+ edge.getVertex2 () .getId()
+ "[label = \" "
+ edge.getlLabel ()
+ll \n J ,.ll + ll\nll);

//End command
writer.write("}");
writer.newLine();
}
catch (Exception e)
{
e.printStackTrace () ;
}
finally
{ try
{writer.close () ; }
catch (Exception e) {}

N9 25 Aanad sunsulasnswuuifanmadunivdiduiiunen
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AunanINadzkueendu 2 @11 lenn d1unaniralannN1w191sNe hazaIuLana

LRUNTNRIY AININA 26 hag ANA 27

2l - oIEN|
{Open RPG Cods|  Generate Detail | DOT Markup Language
AN 26 Arunansralusnsuwlasn wans Ny
r gy

File Run Help

Open RPG Code|  {Ge

il | DOT Markup Language

K DISK
PLIST
PARM FORTHMD
PARM FORLOT
PARM FORUNT
WRITEBHGO2P
SETON

START

Receive parameter
FORTMD
FORLOT

FORUNT

Write file BHOOZP
End Program

6 Al

AN 27 drunansnalusinsuwlasn wansnadusiany Wealawealdnn1w1ansng way

LANINTNEI9TU
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ANRasatunsulalLnunnanulagndesnuadunsinelugealan wasildnuue
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5.2.1 Yeyatidwealann1wensig

]
& a £ 1 =

Toyat i vealAne15NAAIeEeW 1 AsnImi 28 Usenausigsianiiiunis PLIST,
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File Edit Format View Help
F*Declare file
FBHEB2P OF E K DISK
& o o e
C*Receive Parameter
C *ENTRY PLIST
C PARM FBRTMD
C PARM FORLOT
C PARM FBRUNT
C*hrite file BHBBZﬂ
C WRITEBHBE2P
C*End Program
C SETON LR

[

NN 28 wedlAnans

Y

Ao ! a
NN 1
5.2.2 HAANSAHIMAULALADNUDITEUY

NAANS AN AN UNLADNUDIDALANAID8197 1 WaRIlARINING 29

File Edit Format View Help

digraph G {

1 -» 2[label = " fontname = Courier ];

2 -» 3[label = " fontname = Courier ];

3 -» 4[label = " fontname = Courier ];

1[ label = "START" ,shape = Start fontname = Courier ];

2[ label = "Receive parameter \n FBRTMD \n FORLOT \n FBRUNT" ,shape = rect fontname = Courier ];
3[ label = " lWrite file BH@@2P" ,shape = rect fontname = Courier ];

4] label = "End Program” ,shape = process fontname = Courier ];

{rank = sink ; 4}}

ANA 29 HATNSAIWIAAULALADNFIDE1IN 1

5.2.3 HAdNSIUN MR

NANAINAITUNT AT UNLADNAIDE19 1 TUASIIHUNNEIITUA2E

Wswnsuduavieins g dugunin uanslddaning 30
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START

Y

Receive parameter
FORTMD
FORLOT
FORUNT

Y

write file BHOOZP

Y

End Program

AN 30 WHAFNEFUNNEIUAIBEN 1

5.3 Wan15tUS8UgUR28199 2

kY] ' a I o ' Y Ao ° o a H
$798199 2 WUMI8819989N 15 UAU09w AL AN TN TV ULUUA LT UNISTINIY
Jouly wanaliiudeaiuaiuisalunisuuawoalanNin1syn Ul uy A UN1 T8RN EeY

Ieignaes waslidnwugveadanusunsmesuiengniewmugedalan

5.3.1 Yeyatidwealann1uwensing

o ¥ 6 a

FoUAUNIIVRALANDISNANIDYNN 2 AININT 31 USLNaunlIushaniunis

Y

DOWEQ @t usiasniun1sninisvinaunuusndunisgisuidauly InsagilSeuiiiay

Factor 1 wag Factor 2 #99giin57ugile Factorl way Factor? HAwWNau

File Edit Format View Help
FEHBB2P IF E K DISK
F® o e
C *LOVAL SETLLBHB@2pP
C READ BHe@2p 9@
C*Read file BHO@2P until end of file
C =IN9@ DOWEQ=0OFF
C*Update Field update job = 'Manual’
C MOVEL "MANUAL"  F@RUP]
C READ BHeaz2pP 9@
C ENDDO
C SETON LR

Y

AN 31 YALANDISNARIDY1N 2

5.3.2 NAGNSAEIMAULNLADNUDISTLUU

NAANS NN ANAUMNLADNVDITDALANFIDE19N 2 AL LARININT 32



File Edit Format View Help
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digraph G {
-» 2[label
-> 3[1label
-» 4[label
-»> 5[label
-> 7[1label
-> B6[label

D RV I ST R AR RUR, R I SN N VI N

-> 4[label =
label = “"START" ,shape = 5t

' fontname =
" fontname =
" fontname =

Courier J;
Courier J;
Courier ];

" Yes " fontname = Courier ];

" No " fontname
' fontname =
' fontname

label = "F@RUPJ = 'MANUAL""
label = "Read fileBHBB2P" ,shape = rect fontname = Courier ];
label = "End Program” ,shape = process fontname = Courier ];
{rank = sink ; 7}}

= Courier ];

Courier J;

= Courier ];

art fontname = Courier ];

[
[ label = "Set lower limit *LOVAL of file BHBB2P" ,shape = rect fontname = Courier ];
[ label = "Read fileBHB@2P" ,shape = rect fontname = Courier ];

[ label = "Can read file BHB@2P" ,shape = diamond fontname = Courier ];

[

[

[

,shape = rect fontname = Courier ];

PN v 6 o w a Y 1 a
AMNN 32 NAAWTNIYININUINUADNNIBEYIN 2

5.3.3 HAdnsIUN MR

NaNPaINATUIINIYIANTULANAT88199 2 TUAS1IHUNINEIUAE

Wswnsudussirinsludugunim uanslddaning 33

START

set lower limit *LOVAL of file BHOOZP

Can read file BHOO0ZP

Read fileBHOOZF

FORUEJ = 'MANUAL'

Read fileBHOOZP

End Frogram

M9 33 HaaNEFUANHIURIRET 2
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5.4 Nan15US8UIBUA208199 3

Fe8199 3 1UMI8819999N150UaU0I9RAlARNINITVNIURUUILD WaARILALILE
ANuaNsalunIsuUasgealAnniinsyinukuuanliunsgnueululagnies wazd

anwurvesnuTINTIAesuegnAewm L TealAn

5.4.1 doyanidwealAnn 1w Tig

% ° A o A

PoyatiivealAne1siIfIeg1eil 3 Aun1ni 34 Usenaumesian1iiiunis DO @
Wusasiunisninisyinnusuusidunisgmuidouly TaeazilSeuwieu Factor 2 was
Result Field #9agiinnsiugiila Result field dA1taenin Factor 2

File Edit Format Miew Help

F*Declare file

FEHB@2P OF E K DISK

F & o e
C*Receive Parameter

C *ENTRY PLIST

C PARM FARTMD

C PARM FBRLOT

C*Write unit 1-38@ to file BHO@2P

C 1 Do 3@ FARUNT

C WRITEEHBB2P

C ENDDO

c SETON LR|

[

MNA 34 ¥alAnens

Y

NIFIDENN 3
5.4.2 HARNSAHAAULALADNYDITEUY

NAANS NN AAUMNLABNVDITDALANFIDE1N 3 AL ARININA 35

File Edit Format Yiew Help
Higraph G {
2[label
3[label
4[label

W

" fontname = Courier ];

" fontname = Courier ];

" fontname = Courier ];

5[label = " Yes " fontname = Courier ];

7[label " fontname = Courier ];

6[label " fontname = Courier ];

A[label = " " fontname = Courier ];

[ label = "START" ,shape = Start fontname = Courier ];

[ label "Receive parameter \n FBRTMD \n FBRLOT" ,shape = rect fontname = Courier ];
[ label = "FBRUNT = 1" ,shape = rect fontname = Courier ];

[ label = "FBRUNT <= 38" ,shape = diamond fontname = Courier ];
[

[

[

[ T T T T
WOV W WY

label " Write file BHBB2P" ,shape = rect fontname = Courier ];

label "Increment by 1" ,shape = rect fontname = Courier ];
label = "End Program” ,shape = process fontname = Courier ];

{rank = sink ; 7}}

RN I, R O UTY R SRR R, [N LN U
hd

dl U [ o U QI = 1 dl
AINN 35 NAANTNATYININULNUADNAIDYIIN 3
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5.4.3 HadnsIUN MR

NATAAINAISUINNI AT URLANAIDE199 3 TUAS1IHUNTNEIUA7E

Tsunsuduavirinsvilmdugunin uanalddanini 36

START

Receive parameter
FORTMD
FORLOT

FORUNT = 1

Write file BHOOZP

N

Increment by 1

End Program

AN 36 HaANSTUANAIURIRET 3

5.5 Nan1skSguLiaunagnen 4

Feg199 4 1 Hudeg19va3n15uUasalAnniinIsyiauLuUweNA LUl

Y & Y aa ° & v v
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5.5.1 GoyaininwealAnn 1w sng
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U9UAUNIVRALANDITNIFIDY1N 5 AININT 37 USeNaumgshaniunis SELEC

Y
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fuiluns WHEQ wazauidteulugislaweisduldn ENDSL



File Edit Format View Help
F*Declare file
FBH@@2P OF E K DISK
F ™ o o e
C *ENTRY PLIST
C PARM FORTMD
C PARM FBRUNT
C PARM FBRCLC
C SELEC
C F@RCLC WHEQ ‘e@el’
C MOVE "ORANG' FORCLN
C FBRCLC WHEQ ‘@ez’
C MOVE 'BLACK® FORCLN
C FORCLC WHEQ ‘@83’
C MOVE "BLUE® FERCLN
C OTHER
C MOVE ‘WHITE® FBRCLN
C EMDSL
C WRITEBHBB2P
C SETON LR

3

AN 37 YadlAnas

Y

Ao | a
NAIDY19N 4
5.5.2 HAANSAHAAULALADNYDITZUY

NAANSNIHANAULRLANVITRALANAIDE197 5 AL lAFanINT 38

File Edit Format Yiew Help

digraph G {

1 -» 2[label = " fontname = Courier ];

2 -> 3[label = " fontname = Courier ];

3 -» 5[label = " fontname = Courier ];

3 -» 7[label = " fontname = Courier ];

3 -» 9[label = " fontname = Courier ];

3 -» 11[1label = ™ " fontname = Courier ];
4 -» 13[label = " " fontname = Courier ];
5 -> 6[label = " fontname = Courier ];

6 -» 4[label = " fontname = Courier ];

7 -> 8[label = " fontname = Courier ];

8 -» 4[label = " fontname = Courier ];

9 -> 18[label = " " fontname = Courier ];
18 -» 4[label = * fontname = Courier ];
11 -» 12[label = " " fontname = Courier ];
12 -» 4[label = ™ " fontname = Courier ];
13 -» 14[label = " " fontname = Courier ];

1[ label = "START" ,shape = Start fontname = Courier ];

2[ label = "Receive parameter \n FBRTMD \n FBRUNT \n FBRCLC" ,shape = rect fontname = Courier ];
3[ label = "Select" ,shape = diamond fontname = Courier ];

4] label = "End Select" ,shape = rect fontname = Courier ];

5[ label = "When FBRCLC="081'" ,shape = rect fontname = Courier ];
6[ label = "FBRCLN = 'ORANG'" ,shape = rect fontname = Courier ];

7[ label = "When FBRCLC="082'" ,shape = rect fontname = Courier ];
8[ label = "FBRCLN = 'BLACK'" ,shape = rect fontname = Courier ];

9[ label = "When FBRCLC="083'" ,shape = rect fontname = Courier ];
18] label = "FBRCLN = 'BLUE'" ,shape = rect fontname = Courier ];
11[ label = "Other™ ,shape = rect fontname = Courier ];

12[ label = "FBRCLN = 'WHITE'"™ ,shape = rect fontname = Courier ];
13[ label = " Write file BHBB2P" ,shape = rect fontname = Courier ];
14[ label = "End Program" ,shape = process fontname = Courier ];

{rank = sink ; 14}}

ANA 38 HATNSAIWIAAULALADNAE19T 4

5.5.3 HaansgUnmMau

NaNAINNITUIINIEAAUNLABNIDEN 5 LUASIIHUNNEIITUADE

Wsunsuduasirinsluduzunim wansldnanini 39




aq

START

A

Receive parameter
FORTMD
FORUNT
FORCLC

<Ferect >

When FORCLC='001" When FORCLC='002Z' When FORCLC='003" Other
A l J/ l
FORCLN = ‘ORANG‘| ‘FORCLN = 'BLACK" ‘FORCLN = "BLUE' ‘FORCLN = "WHITE'
End Select

Write file BHOOZP

End Program

AN 39 HaRWSFUNNEINUTIBENT 4

5.6 NaN1SUS8UIBUAE197 5

C) a

Y oA v oo Y Ao 5

Megei 5 wandliruninnuansalunisulaswealanfidsiasiiunisuuuiug
muReuly wasadudunisuuvuenauteuly daegniglusianiiuniswuuiuginiy
- ) ! Y Ada o o a Ao v ¢ ]
Feouly suaududedevesnisuasvesealdnnilsiadniunisndievinnludiuves

Resulting Indicator wansldiufisninuaainsalunisulasuazasivaoudennuiliieidesiv

[

Resulting Indicator kagdlanwugvaIlanusIuismasuiengniowueealan 53ums
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ON lalianusaeulwdls wasianuzidu OFF Weanunsaaulnals annwealanayldsia

o a .
ALUUNIT DOWEQ Tunsesiaaeuantuzves Indicator 90
File Edit Format View Help

FBHEB2P IF E K DISK

FBHEB3P UF E K DISK

F% o o

C KEY®e1l KLIST

C KFLD FBRTMD

C KFLD FBRLOT

C KFLD FBRUNT

C *LOVAL SETLLBH@a2p

C READ BHee2p 98

C =IN9e DOWEQ=O0FF

C KEY81 CHAINBHE@@3P 91

C *IN91 IFEQ *OFF

C MOVELFBRID ATCID

C MOVELF@RSTS ATCSTS

C MOVELFBREPW ATCEPW

C MOVELFBREPD ATCEPD

C MOVELF@RENG ATCENG

C MOVEL "MANUAL"  ATCUP]

C UPDATBH@@3P

C ENDIF

C READ BHee2p 98

C ENDDO

C SETON LR|

Y

NN 40 ¥RAlANDISHIFIDE19N 5

5.6.2 HAANSAHAAULALADNYDITZUY

NAANSAIHANAULRLABNVDIRALARAIDE1N 6 AL |AFININA 41

Eile Edit Format View Help

[ label =
[ label =
[ label =
[ label =
[ label =
[ label =
[ label =
[ label =
8[ label =
1[ label =
2[ label =

label =
label =
{rank = sin

[
[
[
13[ label = "
[
[

digraph G {

1 -» 2[label = " " fontname = Courier ];

2 -» 3[label = " " fontname = Courier ];

3 -» 4[label = " " fontname = Courier ];

4 -» 5[1label = " Yes " fontname = Courier ];
4 -» 15[1label = " Mo " fontname = Courier ]
5 -» 6[label = " " fontname = Courier ];

6 -» 7[label = " Yes " fontname = Courier ];
6 -» 13[1label = " No " fontname = Courier ]
7 -» 8[label = " " fontname = Courier ];

8 -» 9[1label = " " fontname = Courier ];

9 -» 1@[label = " " fontname = Courier ];
10 -» 11[1label = " " fontname = Courier ];
11 -» 12[1label = " " fontname = Courier ];
12 -» 13[1abel = " " fontname = Courier ];
13 -» 14[label = " " fontname = Courier ];
14 -» 4[label = " " fontname = Courier ];
1[ label = "START" ,shape = Start fontname = Courier ];

"Define Key list of KEY81\n FBRTMD\n F@RLOT\n FBRUNT" ,shape = rect fontname =
"Read fileBHB@2P" ,shape = rect fontname = Courier ];

"Can read file BHB@2P" ,shape = diamond fontname = Courier ];

"Search file BH@@3P By key KEYB1l" ,shape = rect fontname = Courier ];

"Search file BH@@3P by key KEY®1l found" ,shape = diamond fontname = Courier ];
"ATCID = FBRID" ,shape = rect fontname = Courier ];

"ATCSTS = FBRSTS" ,shape = rect fontname = Courier ];

"ATCEPW = FBREPW" ,shape = rect fontname = Courier ];

"ATCEPD = FBREPD" ,shape = rect fontname = Courier ];

"ATCENG = FBRENG" ,shape = rect fontname = Courier ];

"ATCUP] = "MANUAL'" ,shape = rect fontname = Courier ];

END IF" ,shape = rect fontname = Courier ];

"Read fileBHB@2P" ,shape = rect fontname = Courier ];

"End Program” ,shape = process fontname = Courier ];

5 153}

dl U [ o U QI U 1 dl
AN 41 NAAWINIYININUINUABDNNIBEYIIN 5

Courier ];
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START

Define Key list of RKEY01
FORTMD
FORLOT
FORUNT

Read fileBHQOZP

Can read file BHOOZP

ATCID = FORID

ATCSTS = FORSTS

ATCEFW = FUREPW No

ATCEFD = FUREPD

ATCENG = FURENG

HR ]

e
=3
e
=

ATCUPJ = 'MANURL'

Read fileBHOOD2P

y

End Program

NN 42 KHaFNSFUNNEIUAIBENN 5

46



a7

5.7 Nan15US8Uuaun08199 6

F19687199 6 WUAI9819999n15h YA ALAANL SR TUN1TRLNITYIN UL U
weneuauly Falinisvinausuukenauteulvassseau wanslmiudmnuaiuisalunis
wlaswealanninsvihnusuusenaumeulelunateseaulagndes uasidnyarveisau

TIAasueNgniewILTealan

5.7.1 doyaidwealAnn 1w Tig

'
1 o 1 a o a

19UAUNITOALANDISAIADL19N 6 AININTA 43 USenaumesianiunis IFEQ

Y

'
[ a v a

Faduswasidunisninisvinaunuukenauteulyluassseau IFEQ Tuseaui 1 1Wunas
A519daUNadnsVaINIsAUNILITARasAN18TuINg BHOO3P way IFEQ Tuszaud 2 WWuns

A59daUNAaaNSYRINSAUMSARasAngTulng BHOO4P

File Edit Format View Help

FEHBBZP IF E K DISK
FEHB@B3P UF E K DISK
FEHB@4P I E K DISK
E o o ol
C KEY@l KLIST
KFLD FBRTMD
KFLD FBRLOT
KFLD FBRUNT
FLOVAL SETLLEHBE@2ZP
READ BHe82P 1]
*IN9@ DOWEQ*OFF
KEY@al CHAINBH@23P a1
*INI1 IFEQ *OFF
MOVELFERID ATCID

MOVELFBRSTS ATCSTS

MOVELFBREPW ATCEPW

MOVELFBREPD ATCEPD

MOVELFERENG ATCENG

MOVEL"MANUAL"  ATCUP]
FBRTMD CHAINBH@24P a2
*IN92 IFEQ *OFF

MOVELLOTSIZ ATLOTS

ELSE

MOVEL*BLANK ATLOTS

ENDIF

aEaNalaRaNaNaNaNaNaNalaNaNaNaNal aNaNaNaNaNaNa N el el

UPDATBHE@3P
ENDIF
READ BH@@2P 98
ENDDO
SETON LR|

Y

AN 43 ¥alAnDISNIFDE197 6
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File Edit Format View Help

48

digraph @ {

1 -»> 2[label = " " fontname = Courier ];

2 -» 3[label = " fontname = Courdier ];

3 -» 4[label = " " fontname = Courier ];

4 -» 5[label = * " fontname = Courier ];

5 -> 6[label = " Yes " fontname = Courier ];
5 -» 18[label = " No " fontname = Courier ];
6 -» 7[label = ™ " fontname = Courier ];

7 -» B8[label = " Yes " fontname = Courier ];
7 -»> 16[label = " No " fontname = Courier ];
8 -» 9[label = ™ " fontname = Courier ];

9 -» 18[label = " " fontname = Courier ];
18 -»> 11[label = " Yes " fontname = Courier ];
18 -> 13[label = " No ™ fontname = Courier ];
11 -» 14[label = " " fontname = Courier ];
13 -> 14[label = " " fontname = Courier ];
14 -» 15[label = " " fontname = Courier ];
15 -» 16[label = " " fontname = Courier ];
16 -» 17[label = " " fontname = Courier ];

17 -> 5[label = " fontname = Courier ];
1[ label = "START" ,shape = Start fontname = Courier ];

[ label = "Set lower limit *LOVAL of file BH@@2P" ,shape = rect fontname = Courier ];

4[ label = "Read fileBH@®2P" ,shape = rect fontname = Courier ];

[ label = "Read file BHB82P not end of file" ,shape = diamond fontname = Courier ];

6[ label = "Search file BH@@3P By key KEY@L" ,shape = rect fontname = Courier ];

[ label = "sSearch file BH@@3P by key KEY®@l found" ,shape = diamond fontname = Courier ];
8[ label = "ATCID = F@RID\NATCSTS = FBRSTSWnATCEPW = FBREPW\nATCEPD = F@REPD\nATCENG = F@RENG\nATCUP] =
[ label = "Search file BHB84P By key FBRTMD" ,shape = rect fontname = Courier ];

1e[ label = "Search file BH@@4P by key F@RTMD found" ,shape = diamond fontname = Courier ];
11[ label = "ATLOTS = LOTSIZ" ,shape = rect fontname = Courier ];

13[ label = "ATLOTS = *BLANK" ,shape = rect fontname = Courier ];

14[ label = "END IF" ,shape = rect fontname = Courier ];

15[ label = "Update file BHB@3P" ,shape = rect fontname = Courier ];

16[ label = "END IF" ,shape = rect fontname = Courier ];

17[ label = "Read fileBH@8@82P" ,shape = rect fontname = Courier ];

18[ label = "End Program" ,shape = process fontname = Courier ];

{rank = sink ; 18}}|

PN v 6 o w a Y 1 Qll
AN 44 NAAWITNIYININUINUADNNIBYIIN 6

5.7.3 HadnsIun M

2[ label = "Define a composite key KEY®1\n FBRTMD\n F@RLOT\n F@RUNT" ,shape = rect fontname = Courier ];

"MANUAL"

NANAINNITUIIAIE AT UMNLABNAIDENN 6 LUASIIHUNNEIITUADE
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START

Y
Define a composite key KEY01
FORTMD
FORLOT
FORUNT

A J

Set lower limit *LOVAL of file BHOO2P

Read fileBHOO2P

Read file BHOOZP not end of file

ATCID = FORID
ATCSTS = FORSTS
ATCEPW = FOREPW
ATCEPD = FOREFD
ATCENG = FORENG

ATCUPJ = 'MANUAL'

Search file BHOO4F By key FORTMD

search file BHOOD4P by key FORTMD found Na

|ATLOTS S LOTSIZ‘ ‘ATLOTS = *BLANK

END IF

Update file EHOO3P

Read fileEH0O2P

End Program

AND 45 HaFNEFUNNEIUAIBENT 6
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DOWEQ Faflusvasiiiunisitinsyeuuuusimudoulaluaessedu DOWEQ lusesud 1
Hunsmraaeunadnsveseulng BHOO2P waz DOWEQ Tuszsufl 2 Jumsnsiaaeu
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DOWEQ Fawanslruianishauwuuiugsuteulvnield msviusuulenaubeule

File Edit Format View Help

FBHE@2P IF E K DISK
FBHE@3P UF E K DISK
FBHE@EP OF E K DISK
Fa _________________________________________________________________________
c KEY@1 KLIST
KFLD FORTMD
KFLD FERLOT
KFLD FORUNT
*LOVAL  SETLLBH@@2P
READ BHE@2P 98
*IN9R DOWEQ*OFF
KEY@1 CHAINBH@®@3P 91
*IN91 IFEQ *OFF

MOVELFBRID ATCID

MOVELFBRSTS ATCSTS
MOVELFBREPW ATCEPW
MOVELFBREPD ATCEPD
MOVELFBRENG ATCENG
MOVEL"MANUAL"  ATCUP]

aEaNalaRaNaNalaNaNaNalaNaNaNaNaNaNaNaNaNaNaNal alial

Z-ADDB NUMBER
FORID READEBHE@6P 92
*ING2 DOWEQ*OFF
ADD 1 NUMBER
READEBH@@6P 92
ENDDO
UPDATBHE@3P
ENDIF
READ BH@@2P 98
ENDDO
SETON LR|

s (%

AN 46 YALANDISNARIDLIN 7
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File Edit Format VWiew Help

digraph @ {

1 -»> 2[label = " " fontname = Courier ];

2 -» 3[label = " fontname = Courdier ];

3 -» 4[label = " " fontname = Courdier ];

4 -» 5[label = ™ " fontname = Courier ];

5 -> 6[label = " Yes " fontname = Courier ];
5 -» 17[label = ™ No " fontname = Courier ];
6 -» 7[label = " fontname = Courier ];

7 -» 8[label = ™ Yes " fontname = Courier ];
7 -» 15[label = " No " fontname = Courier ];
8 -> 9[label = " " fontname = Courier ];

9 -» 18[label = " " fontname = Courier ];
1@ -» 11[label = " " fontname = Courier ];
11 -»> 12[label = " Yes " fontname = Courier ];
11 -> 14[label = " No ™ fontname = Courier ];
12 -» 13[label = " " fontname = Courier ];
13 -» 11[label = " " fontname = Courier ];
14 -> 15[label = " " fontname = Courier ];
15 -» 16[label = " " fontname = Courier ];
16 -> 5[label = " " fontname = Courier ];

1[ label = "START" ,shape = Start fontname = Courier ];
[ label = "Define a composite key KEY@1\n FBRTMD\n F@RLOT\n FBRUNT" ,shape = rect fontname = Courier ];

3[ label = "Set lower limit *LOVAL of file BH@@®2P" ,shape = rect fontname = Courier ];

4[ label = "Read TileBHB82P" ,shape = rect fontname = Courier ];

5[ label = "Read file BH@@2P not end of file" ,shape = diamond fontname = Courier ];

6[ label = "Search file BH@@3P By key KEY@L" ,shape = rect fontname = Courier ];

7[ label = "Search file BH@83P by key KEY®Ll found” ,shape = diamond fontname = Courier ];

8[ label = "ATCID = F@RIDWNATCSTS = FBRSTSWnATCEPW = FBREPW\nATCEPD = F@REPD\nATCENG = FBRENG\nATCUP] = "MANUAL'
9[ label = "NUMBER = @" ,shape = rect fontname = Courier ];

1e[ label = "Read file BH@@6P equal key FBRID" ,shape = rect fontname = Courier ];

11[ label = "Found record in file BH@®6P equal key FBRID" ,shape = diamond fontname = Courier ];

12[ label = "MUMBER = NUMBER + 1" ,shape = rect fontname = Courier ];

13[ label = "Read file BH@86P equal key " ,shape = rect fontname = Courier ];

14[ label = "Update file BHB@3P" ,shape = rect fontname = Courier ];

15[ label = "END IF" ,shape = rect fontname = Courier ];

16[ label = "Read fileBH@8@82P" ,shape = rect fontname = Courier ];

17[ label = "End Program" ,shape = process fontname = Courier ];

{rank = sink ; 17}}

ANA 47 HAANSAIWIAAULALADNGIBE19N 7
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START

Define a composite key KEY01

FORTMD
FORLOT
FORUNT

Set lower limit *LOVAL of file BHOO2P

Read fileEHOO0ZPE

Read file BHOOZP not end of file

‘ Search file BHOO3P By key KEYO1 ‘

Yes

Search file BHOO3F by key KEY01 found

ATCID FORID
ATCSTS FORSTS
ATCEPW = FOREPW
ATCEPD = FOREPD
ATCENG = FORENG

ATCUPJ = 'MANUAL'

NUMBER

Read file BHOOGP equal key FURID|

Found record in file BHOOGP equal key FORID

no

WUMBER = NUMBER + 1 |

Update file BHOO3P

‘Read file BHOO6P equal key ‘

Read fileBHOO2P

Y

End Program

AN 48 madns U NEsuieEn 7
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Y

DOWEQ wag IFEQ Insiiswaniunis IFEQ anelusaniiiunis DOWEQ

File Edit Format View Help
FBH@B2P UF E K DISK
F e e e e e e e e
C *ENTRY KLIST
C KFLD ABRTMD
C *LOVAL SETLLEH@B@ZP
C READ BH@B2P 9@
C *IN9@ DOWEQ*OFF
C FBRTMD IFEQ ABRTMD
C MOVEL"38" FBR5TS
C UPDATEH@B2P
C ENDIF
C READ BH@82P 9@
C ENDDO
C SETON LR

Y

AN 49 ¥ealANDISNIFIDE19N 8

5.9.2 HAANSAHIAAULALADNVBITEUY
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File Edit Format View Help

digraph @ {
-» 2[label = " fontname = Courier ];
-» 3[label = " fontname = Courier ];
-» 4[label = " fontname = Courier ];
-» 5[label = " fontname = Courier ];
-» 6[label = ™ Yes " fontname = Courier

-» 11[label = " Ne " fontname

1;
Courier ];
1;

1

2

3

4

5

5

6 -» 7[label = ™ Yes " fontname = Courier

6 -» 9[label = ™ No " fontname = Courier ];

7 -» 8[label = " fontname = Courier ];

8 -» 9[label = " fontname = Courdier ];

a9 -» 18[label = " fontname = Courier ];

1@ -» 5[label = " " fontname = Courier ];

1[ label = "START" ,shape = Start fontname = Courier ];

2[ label = "Receive parameter \n ABRTMD" ,shape = rect fontname = Courier ];
3[ label = "Set lower limit *LOVAL of file BH@@2P" ,shape = rect fontname = Courier ];
4[ label = "Read fileBH@®2P" ,shape = rect fontname = Courier ];

5[ label = "Read file BH&82P not end of file" ,shape = diamond fontname = Courier ];
6[ label = " IF ( FBRTMD = ABRTMD )" ,shape = diamond fontname = Courier ];
7[ label = "FBRSTS = 38" ,shape = rect fontname = Courier ];

8[ label = "Update file BHB82P" ,shape = rect fontname = Courier ];

9[ label = “END IF" ,shape = rect fontname = Courier ];

18[ label = "Read fileBH@@2P" ,shape = rect fontname = Courier ];
11[ label = "End Program" ,shape = process fontname = Courier ];
{rank = sink ; 11}}

dl v 6 o w a (% 1 A
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START

3
Recelve parameter
AORTMD

Y
Set lower limit *LOVAL of file BHOOZP

Read fileBRHOOZP

Read file BHOOZP not end of file

IF ( FORTMD = RAORTMD )

FORSTS = 30

No

Update file BHOOZP

Read f£ileBHOO0ZP

End Program

M9 51 waansgun niauiiegei 8
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Y

DOWEQ wag IFEQ Inaiisianiiun1s DOWEQ nelusvaaiunis IFEQ

File Edit Format View Help
FEHB@2P UF E K DISK
FBMBBSP IF E K DISK
Fa _________________________________________________________________________
C *ENTRY PLIST
C PARM ABRTMD
C ABRTMD CHAINEMB@SP a1
C *INI1 IFEQ *OFF
C ABRTMD SETLLEHe@B2P
C READ BHeaz2P =l ]
C FBRTMD DOWEQABRTMD
C MOVELL FBRFLG
C UPDATEHB@2P
C READ EBHBE@2P =lc)
C ENDDO
C ENDIF
C SETON LR

6 U

ANA 52 ¥alAne1SNAFIDE197 9
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File Edit Format View Help

digraph G {

1 -» 2[label = " fontname = Courier ];

2 -» 3[label = " fontname = Courier ];

3 -» 4[label = " fontname = Courier ];

4 -» 5[label = " Yes " fontname = Courier ];
4 -» 11[label = " Neo " fontname = Courier ];
5 -> 6[label = " fontname = Courier ];

6 -> 7[label = " ™ fontname = Courier ];

7 -> 8[label = " Yes " fontname = Courier ];
7 -> 11[label = " NO " fontname = Courier ];
8 -»> 9[label = " ™ fontname = Courier ];

9 -> 18[label " fontname = Courier ];

18 -»> 7[label = " fontname = Courier ];
11 -»> 12[label = " " fontname = Courier ];

1[ label = "START" ,shape = Start fontname = Courier ];

2[ label = "Receive parameter \n ABRTMD" ,shape = rect fontname = Courier ];

3[ label = "Search file BM@@5P By key AGRTMD" ,shape = rect fontname = Courier ];

4[ label = “Search file BM@@sP by key A@RTMD found" ,shape = diamond fontname = Courier ];
5[ label = "Set lower limit ABRTMD of file BH@@2P" ,shape = rect fontname = Courier ];

6[ label = "Read fileBH@@2P" ,shape = rect fontname = Courier ];

7[ label = " ( F@RTMD = ABRTMD )" ,shape = diamond fontname = Courier ];

8[ label = "F@RFLG = 1" ,shape = rect fontname = Courier ];

9[ label = "Update file BH@@2P" ,shape = rect fontname = Courier ];

1@[ label = "Read fileBH@@2P" ,shape = rect fontname = Courier ];

11[ label = "END IF" ,shape = rect fontname = Courier ];
12[ label = "End Program” ,shape = process fontname = Courier ];
{rank = sink ; 12}}

ANA 53 HATNSAIBIAAULALADNGIDE197 9
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START

4

Receive parameter
LORTMD

y
Search file BMOOGP By key AORTMD

Search file BMOOGP by key AORTMD found

Set lower limit AORTMD of f£ile BHOOZP

|

Read fileRHOOZP No

{ FORTMD = AORTMD )

Tes No

FORFLG = 1 END IF

\

Update file BHOOZFE

/

Read fileEHOOZP

End FProgram

AN 54 maEns UNNsuiIeg1ei 9
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Case Factor 1 = Blank

[Result Field] = [Result Field] + [Factor 2]

ADD (Add)
Case Factor 1 <> Blank
[Result Field] = [Factor 1] + [Factor 2]
ANDEQ
And ([ Factor 1] = [Factor 2])
ANDGT
And ([ Factor 1] > [Factor 2])
ANDxx (And) ANDLT

And ([ Factor 1] < [Factor 2])

And ([ Factor 1] <= [Factor 2])

BEGSR (Beginning of

Subroutine)



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh261.htm#HDRZZADD
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh262.htm#HDRZZANDXX
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh263.htm#HDRZZBEGSR
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh263.htm#HDRZZBEGSR
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CABxx (Compare and Branch)

CABEO
IF ( [Factor 1]= [Factor 2])
Add new node

Go to tag [Result Field]

CABGT
IF ( [Factor 1] > [Factor 2])

Add new node

Go to tag [Result Field]

CABLT
IF ( [Factor 1] < [Factor 2])
Add new node

Go to tag [Result Field]

CABGE
IF ( [Factor 1] >= [Factor 2])
Add new node

Go to tag [Result Field]

CABLE
IF ( [Factor 1] <= [Factor 2])
Add new node

Go to tag [Result Field]

CALL (Call a Program)

Call program [Factor 2]



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh266.htm#HDRZZCABXX
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh267.htm#HDRZZCALL
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CASxx (Conditionally Invoke

Subroutine)

CASEQ
IF ( [Factor 1]= [Factor 2])
Add new node

Execute [Result Field]

CASGT
IF ( [Factor 1] > [Factor 2])
Add new node

Execute [Result Field]

CASLT
IF ( [Factor 1] < [Factor 2])
Add new node

Execute [Result Field]

CASGE
IF ( [Factor 1] >= [Factor 2])
Add new node

Execute [Result Field]

CASLE
IF ( [Factor 1] <= [Factor 2])

CHAIN (Random Retrieval from

a File)

Search File [Factor 2] by key [Factor 1]

CLEAR (Clear)

Clear [Factor 2]

CLOSE (Close Files)

Close file [Factor 2]

COMP (Compare)

Compare [Factor 1] and [Factor 2]

DEFN (Field Definition)

Define field [Factor 3] same as field [Factor 2]



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh268.htm#HDRZZCASXX
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh268.htm#HDRZZCASXX
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh270.htm#HDRZZCHAIN
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh270.htm#HDRZZCHAIN
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh273.htm#HDRZZCLEAR
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh274.htm#HDRZZCLOSE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh276.htm#HDRZZCOMP
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh278.htm#HDRZZDEFN
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DELET (Delete Record)

Delete record of file [Factor 2]

DIV (Divide)

[Result Field ] = [Factorl] / [Factor 2]

DOUxx (Do Until)

DOUEQ
IF ( [Factor 1]= [Factor 2] )

DOUGT
IF ( [Factor 1] > [Factor 2])

DOULT

IF ( [Factor 1] < [Factor 2] )

DOUGE

IF ( [Factor 1] >= [Factor 2])

DOULE

IF ( [Factor 1] <= [Factor 2])

DOWxx (Do While)

DOWE
IF ( [Factor 1]= [Factor 2] )

DOWGT
IF ( [Factor 1] > [Factor 2] )

DOWLT
IF ( [Factor 1] < [Factor 2])

DOWGE
IF ( [Factor 1] >= [Factor 2])

DOWLE
IF ( [Factor 1] <= [Factor 2])



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh279.htm#HDRZZDELET
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh280.htm#HDRZZDIV
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh282.htm#HDRZZDOUXX
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh283.htm#HDRZZDOWXX
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ELSE (Else)

Else

ENDyy (End a Group)

End

ENDSR (End of Subroutine)

EXFMT (Write/Then Read

Format)

Write and Read recorder format [Factor 2]

EXSR (Invoke Subroutine)

Execute subroutine [Factor 3]

FEOD (Force End of Data)

Force End of data [Factor 2]

FORCE (Force a Certain File to

Be Read Next Cycle)

Force file [Factor 2] to be read next cycle

GOTO (Go To)

IFxx (If)

IFE
IF ([ Factor 1] = [Factor 2])

FG

—

IF ([ Factor 1] > [Factor 2])

FL

—

IF ([ Factor 1] < [Factor 2])

F

IF ([ Factor 1] >= [Factor 2])

=]

F

IF ([ Factor 1] <= [Factor 2])

ma]

IN (Retrieve a Data Area)

Retrieve data area [Factor 2]



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh286.htm#HDRZZELSE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh287.htm#HDRZZENDYY
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh288.htm#HDRZZENDSR
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh290.htm#HDRZZEXFMT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh290.htm#HDRZZEXFMT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh291.htm#HDRZZEXSR
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh293.htm#HDRZZFEOD
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh294.htm#HDRZZFORCE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh294.htm#HDRZZFORCE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh296.htm#HDRZZGOTO
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh297.htm#HDRZZIFXX
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh298.htm#HDRZZIN
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KFLD (Define Parts of a Key)

[Result Field]

KLIST (Define a Composite Key)

Define a composite key [Factor 1]

LEAVE (Leave a Do Group)

Leave

LOKUP (Look Up)

Search [Factor 1] in [Factor 2]

MOVE (Move)

[Result Field] = [Factor 2]

MOVEA (Move Array)

Array [Result Field] = [Factor 2]

MOVEL (Move Left)

[Result Field] = [Factor 2]

MULT (Multiply)

[Result Field ] = [Factorl] X [Factor 2]

OPEN (Open File for

Processing)

Open File [Factor 2]

ORxx (Or)

OREO
Or ([ Factor 1] = [Factor 2])

ORGT
Or ([ Factor 1] > [Factor 2])

ORLT
Or ([ Factor 1] < [Factor 2])

ORGE
Or ([ Factor 1] >= [Factor 2])

ORLE
Or ([ Factor 1] <= [Factor 2])



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh300.htm#HDRZZKFLD
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh301.htm#HDRZZKLIST
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh302.htm#HDRZZLEAVE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh303.htm#HDRZZLOKUP
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh308.htm#HDRZZMOVE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh309.htm#HDRZZMOVEA
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh310.htm#HDRZZMOVEL
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh311.htm#HDRZZMULT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh315.htm#HDRZZOPEN
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh315.htm#HDRZZOPEN
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh316.htm#HDRZZORXX
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OTHER (Otherwise Select)

Other

PARM (Identify Parameters)

[Result Field]

PLIST (Identify a Parameter

List)

Case factor 1 = *ENTRY

Receive parameter
Case other

Identify a parameter list [Factor 1]

READ (Read a Record)

Read file [Factor 2]

READC (Read Next Changed

Record)

Read next changed record of file [Factor 2]

READE (Read Equal Key)

Read file [Factor 2] equal key [Factor 1]

READP (Read Prior Record)

Read prior record of file [Factor 2]

REDPE (Read Prior Equal)

Read file [Factor 2] prior equal key [Factor 1]

RETRN (Return to Caller)

Return to the caller

SELEC (Begin a Select Group)

Select

SETGT (Set Greater Than)

Set greater than [Factor] of file [Factor 2]

SETLL (Set Lower Limit)

Set lower limit [Factor 1] of file [Factor 2]

SETOF (Set Off)

Set off indicator [Indicator1], [Indicator 2], [Indicator 3]

SETON (Set On)

Set on indicator [Indicatorl], [Indicator 2], [Indicator 3]

SORTA (Sort an Array)

Sort an Array [Factor 2]



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh317.htm#HDRZZOTHER
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh319.htm#HDRZZPARM
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh320.htm#HDRZZPLIST
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh320.htm#HDRZZPLIST
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh322.htm#HDRZZREAD
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh323.htm#HDRZZREADC
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh323.htm#HDRZZREADC
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh324.htm#HDRZZREADE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh325.htm#HDRZZREADP
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh326.htm#HDRZZREDPE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh329.htm#HDRZZRETRN
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh332.htm#HDRZZSELEC
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh333.htm#HDRZZSETGT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh334.htm#HDRZZSETLL
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh335.htm#HDRZZSETOF
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh336.htm#HDRZZSETON
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh338.htm#HDRZZSORTA
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SQRT (Square Root)

[Result Field ] = [Factorl] / [Factor 2]

SUB (Subtract)

[Result Field ] = [Factorl] - [Factor 2]

TAG (Tag)

UNLCK (Unlock a Data Area or

Release a Record)

Unlock [Factor 2]

UPDAT (Modify Existing Record)

Update file [Factor 2]

WHxx (When True Then Select)

WHE
IF ([ Factor 1] = [Factor 2])

=
_|

HG
IF ([ Factor 1] > [Factor 2])

HL

F ([ Factor 1] < [Factor 2])

—

=

HG

F ([ Factor 1] >= [Factor 2])

=

HLE
([ Factor 1] <= [Factor 2])

%

WRITE (Create New Records)

Write record in file [Factor 2]

XFOOT (Summing the

Elements of an Array)

[Result Field] = Sum of array [Factor 2]

Z-ADD (Zero and Add)

[Result Field] = [Factor 2]

Z-SUB (Zero and Subtract)

[Result Field] = - [Factor 2]



http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh339.htm#HDRZZSQRT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh340.htm#HDRZZSUB
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh342.htm#HDRZZTAG
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh347.htm#HDRZZUNLCK
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh347.htm#HDRZZUNLCK
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh348.htm#HDRZZUPDAT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh349.htm#HDRZZWHXX
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh350.htm#HDRZZWRITE
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh351.htm#HDRZZXFOOT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh351.htm#HDRZZXFOOT
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh353.htm#HDRZZZADD
http://publib.boulder.ibm.com/infocenter/iadthelp/v7r5/topic/com.ibm.etools.iseries.langref.doc/evferlsh354.htm#HDRZZZSUB

AANUIN Y

A2081959an L HUNTS waslam1uvaY Resulting Indicator

A1519% 6 UOAINYBY Resulting Indicator

9l ALNUID oAy
Aiunns Indicator | ia Indicator fiaauzidu dla Indicator fanuziy
ON OFF
CALL (Call 54-55 < -
a Program) 56-57 Call program [Program Call program [Program
Name] has error return Name] complete
58-59 - -

CHAIN 54-55 Search Key [Key Name] in | Search Key [Key Name] in
(Random file [File Name] Not found | file [File Name] found
Retrieval 56-57 Search operation Key [Key | Search operation Key [Key

from a File) Name] in file [File Name] Name] in file [File Name]
not complete complete
58-59 - -

CLOSE 54-55 - -

(Close 56-57 Close file [File Name] Close file [File Name] not

Files) completed completed

58-59 - -

DELET 54-55 Record to be deleted in Record to be deleted in file
(Delete file [File name] by key [File name] by key [Key
Record) [Key Name] is not found Name] is found

56-57 Delete operation by Key Delete operation by Key
[Key Name] in file [Fine [Key Name] in file [Fine
Name] not complete Name] complete
58-59 - -
EXFMT 54-55 - -
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(Write/Then 56-57 Write/Then Read Format [ | Write/Then Read Format [
Read Record Format Name] is Record Format Name] is
Format) not completed completed
58-59 - -
FEOD 54-55 - -
(Force End 56-57 Force End of Data [File Force End of Data [File
of Data) Name] is not completed Name] is completed
58-59 . -
IN (Retrieve 54-55 - -
a Data 56-57 An error occurs during Retrieve a Data Area [ Data
Area) retrieve data area [ Data area name] is completed
area name]
58-59 - -
OPEN 54-55 y -
(Open File 56-57 Open file [File name ] is Open file [File name ] is
for not successful successful
Processing) 58-59 - -
OUT (Write 54-55 - -
a Data 56-57 An error occurs during Write data area [Data area
Area) write data area [Data area | name] completed
name]
58-59 - -
READ (Read 54-55 - -
a Record) 56-57 Read file [File Name] Read file [File Name] not
complete complete
58-59 Read file [File Name] end | Read file [File Name] not
of file end of file
UPDAT 54-55 - -
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(Modify 56-57 Update file [File Name] Update file [File Name]

Existing not complete complete

Record) 58-59 - -

WRITE 54-55 - -

(Create 56-57 Write file [File Name] Write file [File Name] not
New complete complete

Records) 58-59 - -
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