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DESCRIPTION OF THE RELATED ART

| Effective utilization of a computer requires a
suitable application program tailored to the user's
service but this application program has heretofore
been prepared chiefly in dependence on the personality
of the program designer.

When such an application program has been perfect-
ed, the user is generélly provided with the object
codes and operation manual for the program and operates
the application program according to the operation
manual. If and whenever the application program is
found not operating normally, a call for maintenance is
made in order thét the program may keep operating
normally.

On perfection of the program, the user is at times
supplied with a source code list and a documenf shoﬁing

the contents of design but this document has to be



-2- manual ly prepared and since nuch tinme nust be expended for its
perfection, the user is not necessarily provid- ed wth a conplete
docunent . Meanwhile, even if it is a normally operating application
pregram the user may often wish to nodify the contents of its processing
to keep abreast of the progress of tp%h[ines and changes in his service
but® the conventional hardware has the drawback that an application
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takes nmuch tinme for himto nodify the contents and in sone cases the whole
program cegmasgrréss of the times and changes in his service but

the ‘conventional hardware has the drawback that an

application program once perfected cannot be easily

modified.

Thus, in the event that the source code list of
the program is absent or the source code list has lost
correspondence with the object codes due to, for
example; maintenance of the program, even a minor
modification of the processing contents of the program"
requires an enormous length of time, with the result
that a new application program has to be reconstructed
from the beginning as it has often been the case in the
past.

Moreover, even when a complete source code list is
available, each program has a personality originating
from the designer's ability and skill so that a third
person cannot easily grasp the processing contents.
Therefore, it takes much time for him to modify the
contents and in some cases the whole program ceases To

function properly owing to such modification.



function properly owing to such nodification.

- 3- Furt hernore, should the various docunents be available fromthe
archives, oftentinmes the actual processing contents are not exactly

refsd ected in the docunents and even if the contents have been accurately
described, all are stated using differeat formats so that it is quite
difficult for a
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according to the above rationale, this invention has for its object to

provi de andesieibéd s RIDYAAE geaceat asingi ¢Dfceneavt ponnatsl ky generate
application prograns of constant quality which are not dependent on the
personal i tytledttbhe ilesqubte dafflicul pufsrsaabbardi pedsdestgngdaspnent s
setting forth the contents of design. SUMVARY CF THE
| NVENTI ON the contents of the progranm.
Since, it is essential to modify application
programs with the progress of the times, the progrém
supplied to the user should provide for the ease of
revision and addition at later times. To be specific,
application programs should be of uniform quality, not
dependent on the designer's personality and the pro-
cessiﬁg contents of any program supplied to the user
must be such that anyone can accurately understand
them. Having been developed according to the above
rationale, this invention has for its object to provide.
an automatic program generator which can automatically
generate application progréms of constant quality which
afe not dependent on the personality of the designer
‘and outputs standardized design documents setting forth
the contents of design.
SUMMARY OF THE INVENTION

To accomplish the above object, the automatic

program generator of this invention comprises (1) a



To acconplish the above object, the automatic program generator of this
I nvention conprises (1) a ; -4- skel eton
menory neans storing skel etons which are sem -finished source prograns,
(2) a design document nenory neans storing sem -finished design docunents
descri bing the processing contents of_ f{he respective skeletons, (3) an

i vt dual’ Bt QEER bhdridPeal®e Bt or S RIINGH Syont Bglest an st age of

eath appli cation to receive’i ormation varying with
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whi ch, bas on the in ual mat’i on recei edits said

skel etons gaflodgnaleans sTRWiItE SRAIS rlifN ShRIPAETI\ER WRlun@HYsON programns,
(5) a design docunent perfecting neans which, based on the i ndividual

i nf or mat i odesedebiag th@ i oisd iHGS icPn t ethadU TN ithen reapedtiivieshed state
and perfects a design docunent corresponding to each application program
and (6) askeleponsyed3d wn dndictidual rnefioomads itom dmpuipmeansat e
mani pul ation to output the source code |ist and/or design docunment of the
fini shed appliichatfiumetiong at the destign siteige of reaedr v ppddrea tsitan es
sem -finished source prograns (skeletons) so that various kinds of
appl i cati oRTEBFGMak® F@fedde dpddivddiuad. infesmaddane vanydis #idh ypical Iy
classified into first group prograns which register qlta in a transaction
file, secoddfgeggpt application programs by dialog, (4) a program

perfecting means which, based on the individual infor-

mation received, edits said skeletons and generate

source codes for respective application programs, (5) a

design document perfecting means which, based on the

individual information received, edits said design

document in semi-finished state and perfects a design

document corresponding to each application program, and

(6) an output means which acts in response to appropri-

ate manipulation to output the source code list and/or

design document of the finished application program.

The skeleton mehory means stores semi-finished

source programs (skeletons) so that various kinds of

application programs may be implemented. Those skele-

tons are typically classified into first group programs

which register data in a transaction file, second group

programs which search the data of a data file and

displays it on a terminal screeh, third group programs



prograns which search the data of a data file and displays it on a
termnal screen, third group prograns

-5- which register data in a master file, fourth group prograns which
search the data of a data file and dis- plays it in the wi ndow of a
termnal screen, fifth group progranscfor printing out the contents of the

data file QRiBnDYSEIaRer! Ay 3AdasibRedr 24ReDr PGLMER gtibugh Update the

contents of a naster file and/or a tenporary file according to the data of

a transact pgBgrhimse whlikht ReaPc@Sehe dAYANLIFOR, dalth FARl @ald @1s-prograns
are generated by using these first group through sixth group prograns in

sui tabl e cplhysatiitois. the windowt b€ ar ¢eentinalyveetieen, & ided gn docunent
corresponding to each skeleton is nenorized in sem- finished state. And
based on t geoupdipviogiramsi foor peintingnoant ¢hed clopteéndisogf tthe desi gn
docunent in sem - finished state is edited to provide a design docunent
conpl et el ydasar £43en®nng by sdaen safpirie agngn S3Xsdr SMOUPSPFOESIEAME skel et ons
are classified into six major groups, the design docunent format and the
items of ERdEh dRdade &he cpnientdardi Redastisredide PELOFs@ the design

docunents have been standardi zed, it is.also, easy fqor a third person to
under st and *EAEOL G Vet ebF°°8§§ﬁ“§e§Pg%he data”ot’ a transaltion

file. In the present invention, all application
programs are generated by using these first group
through sixth group programs in suitable éombinations.
In the present invention, a design document
corresponding to each skeleton is memorized in semi-
finished state. And based on the individual: informa-
tion entered by dialog, the design document in semi-

- finished state is edited to provide a design document
completely corresponding to each application program.
Since the skeletons afe classified into six major
groups, the design document format and the items of
entry can be easily standardized. Moreover, because
the design documents have been standardized, it is also
easy for a third person to understand the contents of
each design.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

Fig. 1 is a block diagram showing the automatic



BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG Fig.
bl ock di agram showi ng the automatic

program generator as an enbodi nment of this invention; Fig.
schemati c di agram showi ng the const- ruction of a skel eton;

s a dlagran1shomnng di fferences anongg design pattern 1 through desi gn
Fig. 4is a VIeM/ShOMAng a typlcauépurchase voucher;

pattern 7,

Fig. 5is HWSE\ﬂ/msﬁ@\Kheﬁ'&t&r‘t@ﬁ G embaridaEntoet 14

l1is a
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21is a
Fig. 3
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and 2;

|nplenentlﬁac

El%waﬁﬁ% Shoving 2 typical W ndow di spiay o

node Fig. 8 is a view showing a

typi cal transac f|| f Qﬁﬁﬁ] oucher illus-
trated in Fig. l%r']e 3regs‘es er\gggr%m' gﬁ%@%f@fl lﬁ%w chart of show ng
the cont enliesdfen RAtTRYH N0 il Wesi¥d 9 n 4 and_5;

a dlagran1shomnng an exanpl e of

Fig. 10 is

type dat a; Fig. 11 is a view

showi ng a typi c@ig.r angartd aiew idmWihgv Ay Eddl tpReiada are registered;

voucher;

- Fig. 5 is a view showing a typical transaction
file in which the data of the purchase voucher illus-
trated in Fig. U4 are registered;

Fig. 6 is a flow chart showing the contents of
processing of design patterns 1 and 2;

Fig. 7 is a view'showing a typical window display
for implementing a change in action mode;

Fig. 8 is a view showing a typical transaction
file in which the data of the purchase voucher illus-
trated in Fig. U4 are registered;

Fig. 9 is a flowlchart of showing the contents of
processing of design patterns 3, 4 and 5;

Fig. 10 is a diagram showing an example of edit
type data;

Fig. 11 is a view showing a typical transaction
file in which edit-type data are registered;

" Fig. 12 is a flow chart showing the contents of

processing of design patterns 6 and 7;



Fig. 12 is a flow chart showi ng the cont'ents of processing of design
patterns 6 and 7; -7- Fig. 13 is a
flow chart showing the contents of processing of skeleton SK010;

Fig. 14 is a flow chart show ng the contents of processing of skeleton
SK010; Fig. 15 is a view speciﬂjgaLIy showi ng sone of the contents
of processing of skel eton SKO10; Fig. 16 is a flow chart show ng the
conents of profdssi A§ dF @edilgw pherd: shpwing the miogtents ©fy f| ow chart

show ng the contents of processin% of design patterns 12, 13 and 14
Fig. 18 i sPEosesnidgomingkelepgncalkOi@ster file; Fig. 19 is a flow

Crar oo 0O, B oE T ol 355, M S B O 2
LLow shar { UMM ) TS Hcheolyegflgioessi o of skeleton WOL00
oo 19, L ConslLS 81 PROARY BB SR I oo otk 24 1
25 s a Vi @¥ntRoWs$ 12 PrcdsEaRg @r Ske1eton SK010;
Fig. 16 is a flow chart showing the conents of
processing of design pattern 11;
Fig. 17 is a flow chart showing the contents of
processing of design patterns 12, 13 and 14;
Fig. 18 is a view showing a typical master file;
Fig. 19 is a flow chart showing the contents of
processing of design patterns 15-29;
- Fig. 20 is a view for explaining a copying func-
tion;
Fig. 21 is a flow chart showing the contents of
processing of skeleton WNO10;
Fig. 22 is a vieq showing a window display;
Fig. 23 is a diagram showing the contents of
processing of skeleton LTO020;
Fig. 24 is a diagram showing the contents of
processing of skeleton LTO21;
Fig. 25 is a view showing a hard copy of the

contents of a transaction file as obtained with skele-

ton LTO021;



contents of a transaction file as obtained"with skele- ton LTO021,

- 8- Fig. 26 is a diagramshowi ng the contents of processing of
skel eton LTO010; Fig. 27 is a diagram show ng the contents of
processi ng of skeleton LTO30; Fig. 28 is a diagram show ng the
contents of processing of skeleton LI040; Fig. 29 is a diagram

showi ng the cont.ent f. progessin f skel et.on BUQ20 .(design pattern 35);
Fig. 30 is a d?d&'a%@ﬂﬁ/vi% Hwacﬂgrﬁ lsrl%&heprcd)(fucb)‘sesq ootlf skel et on BU010;
Fig. 31 !?ﬁ%é¥§§¥é§?6¥“§%é¥éﬁgkaﬁ¥§¥¢¥lprocedure for a physical file;

[ ca

Fig. 32 a view show ng a pnysi Ile (data base) design docunent;
Flg. 33 1S a ViR Showi 119 4 he i & g ite dJIEUAN d© the physical
file; Fig. 34 Is a view showm ng the design procedure for a screen
file; prodebs ity icr SRt qgep @ portion of the screen file design
docunent ; Fig. 36 is a view show ng another portion of the screen

file design doqugent28 is a diagram showing the contents of
' processing of skeleton LTOUO;

Fig.'29 is a diagram showing the contents of
processing of skeleton BU0O20 (design pattern 35);

Fig. 30 is a diagram showing the contents of
processing of skeleton BUO10;

Fig. 31 is a diagram showing the design procedure
for a physical file;

Fig. 32 is a view showing a physical file (data
baée) aesign document;

Fig. 33 is a view showing the source code list
relevant to the physical file;

Fig. 34 is a view showing the design prqcedure for .
a screen file; -

Fig. 35 is a view showing a portion of the screen
file design document;

Fig. 36 is a view showing another portion of the
screen file design document;

Fig. 37 is a view showing the source code list
relevant to the physical file;

Fig. 38 is a diagram showing the procedure for



Fig.. 37 is a view showi ng the source code lI'ist relevant to the physical
file; Fig. 38 is a diagram show ng the procedure for

-9- rough design of a program (unit information registra- tion);

Fig. 39 is a diagram show ng the procedure for detailed design of a

progr am Fig. 40 is a view showighg a part of skeleton MW11;

Fig. 41 is a view showng a part of the source code |list for an
autonaticé???ﬁﬁe%%$bﬁﬁd°gpﬁlPE%GY%% (prbhr hpformat e AregbS BESTR PTI ON OF
THE PREFERRED EMBODI MENTS Fig. 1 shows an autonmatic program generator
as one enbt¥fhent of this invention, which generator essen- tially

conpri ses a system bogy and. work s | ONS 1- L he automatic
pr ogram gener at +8bfggib; algi%grﬁﬁ %@ﬁ@%&échg RF?EegXEéI§R*A8/4OO Syst em
a simlar o] al.so. b tucted using any other brand

conmput er. dgggfigﬁeagégggnéﬁo%yﬁﬁgggﬁ%fises a central processor 2, a disk
menory neans 3 a ' , q @ (oJar Y] printer 5 as
operatively conﬁggfegﬂ?ggsg?gPé%og§§?§n$h% §§$E E?a??g%égﬁﬁis an

i nput / out pyigoi ek M - nal device equipped with a CRT display 6 and a
keyboar d

Fig. 41 is a view showing a part of the source
code list for an automatically generated applicatipn
program; |

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows an automatic program generator as one
embodiment of this invention, which generator essen-
tially comprises a system body 1 and work stations
WS1-WSn. While the automatic program generator of Fig.
1 can be constructed with the IBM AS/U00 System, a
similar generator'can also be constructed using any
other brand computer.

The system body 1 comprises a central processor 2,
a disk memory means 3 and a main memory means 4, and
optionally a printer 5 as operatively connected to said
body 1. The work station WS is an input/output termi-
nal devicé equipped with a CRT display 6 and a keyboard
7, among others, and where necessary, a printer 8 is
connected to the terminal.

In the automatic program generator shown in Fig.



7, anmong others, and where necessary, a printer 8 is connected to the

term nal . In the automatic program generator shown in Fig.

- 10 - 1, the source and object codes of an application programare
automatically generated sinply as the user goes through the design
procedures of physical file design,-ggreen file design, business formfile

design and, ptharsoutesi gadbybdeatogoasni pel ahi appatichBgonork station W5
Moreover, the source code list faithfully corresponding to the generated
obj ect codpsognamvareoastonesigallipcgersratedi siifipllyyasothespsedi ng to said
obj ect codes (data base design docunent, screen file design docunent,
program deg¢g® thraught thardealign pvacpdured of phydicepi €ilel ncidentally,
the program |anguage that can be used is not particularly restrict- ed.
Thus, vari®e8i8BngSagesnsfitheadeshsnrrnsingsagéorncfiingdegd gncoBOL
| anguage, etc¢. can be | oyed. In _the follow ng description of the
enbodinent?“&oﬂﬁ9§??m ggEéB thndeISﬁ BRPLPEARLSANDREGEAM HATKhe RPG o
(‘Report Pr am erat,or) | anguage i s _expl ained, , JWth_the automatic
progran1geﬁggngPGﬁgrushPS%8HerPn%gﬁg$oﬂ?° oF°Hﬁpﬂé§§nf&ﬂFBﬁuéﬂythe above
processi ng ' put er cessin re . categorized into 36 different
sol uti ons §%ﬁr$%é°ﬁ§g§§a§8 ?é 5ﬁBF5%§ﬁ?iHBJePﬁegedgﬁlﬁPBoH@répésstored as
34 differeglssgh! 8b8Aments faithfully corresponding to said

object codes (data base design document, screen file

design document, program design document) are also

outputted as hard copies. Incidentally, the program

language that can be used is not particularly restrict-

ed. Thus, various languages such as the RPG language,

C language, COBOL language, etc. can be employed. In

the following description of the embodiment, however,

generation of an application program in the RPG (Report

Program Generator) language is explained.

With the automatic program generator illustrated

in Fig. 1, for implementation of the above processings,

all computer processings are categorized into 36

different solutions and the programs for implementing

these solutions are stored as 34 different skeleton

programs in the disk memory means 3. FEach of the 34

different skeletons is a source program in semi-

finished state and consists of an individual portion B



prograns in the disk nmenory means 3. Each of the 34 different skeletons is
a source programin sem- finished state and consists of an individual
portion B - 11 - which is changed for
each processing and a body portion A which is not changed (Fig. 2). The

i ndi vidual portion B is determined acgprding to the information entered

fromthe kexaear ds charighd 4o GAcH Hdciss Y SkAla Tiddy, dRsititbn Pl cture

file design, book file "design or program design. nce each skel eton
i's a high-quahiiich AsO@odMehanged €& ifyy. @)ski ITed ipiddgriduar and the
application programdesign is inplenented by dialog at the work station
W5, the aupordtion [Br dgr aietgemdmatidor cafortdiing tionvdre iionf cemeddl ien even a
novice to easily and rapidly conplete a high-quality application program
Furt her nor @nteirgde faiom ey keydoang Jorigy rilst aesdygn wageuPconbi nat i ons of
34 different skeletons, the format of various design docunents can be
st andar di z®8Ysds@l ifdl&ddiesign, plotome dddigfardamemoekdile menori zed
in seni-fiﬁished state in the disk nmenory neans 3. For these reasons, once
i

an applica ec?r’rgrlproé'grpgi'rﬂaré“b&r?@l&ned, the various design docurments
(L chrully cort SSRACIORY QUAGAIPYAT SHLES BEIFLP Dy il A0, 51
accuratel y Ha30dd'%y a skilled programmer and the application
program design is implemented by dialog a} the work
station WS, the automatic program generator of this
invention enables even a novice to easily and rapidly
cbmplete a high-quality application program.

' Furthermore, since all programs are constructed by
various combinations of 34 different skeletons, the
format of various design documents can be standardized
and, in addition, various design documents can be
memorized in semi-finished state in the disk memory
means 3. For these reasons, once an application
program is completed, the various design documents
faithfully corresponding to the program can be printed

- out. And, since these documents have been standardized
in format, anyone can easily and accurately grasp the
contents of processing of the application program. In
the past, such various design documents were not

supplied to the user or, if supplied, they were not



contents of processing of the application program In the past, such
various design docunents were not supplied to the user or, if supplied,

t hey were not - 12 - perfectly
cocresponding to the program Since, with the programgenerator of this

i nvention, design docu- ments faithfuldyy_corresponding to the application

b ogr am 2{)8& Frd e o8 g€§%§f“§?é?hﬁhéﬁ%ﬁ'ﬁ%%?%n"%f%‘[g?a PEEBEr e 1o the
user is 3[%]3%76@%‘ c?r‘ijer'ator' of 1s'f‘n$€ﬁt9§?f' C QI ﬁhﬁ chovention,

the desire program Can be construc he 36

dlfferent:%g¢gé Eﬁf&ﬁffngﬁﬁﬁé Pon& g €06 - ﬂgeaﬁgllgé{{@ﬁent sol utions

are roughl assified into categortes of 1. entry system processing

(design paﬁﬁ@gmlaﬂé pﬁovidlélaurdnwﬁéeaaﬂregsﬁﬁynﬂeiﬂ@élaﬁ patterns
8-14), 3. nmaster mai ntenance system processing (design patterns 15-22), 4.

W ndow enquiddisSystieen app DLessioy Hriegragn PattRa4vstRS-263et Svayagcher
printing system processing (design patterns 27-34), and 6. batch updating
system prooeBsilng {ppkigatpontperogran-S6pplided Eottlhesyseéerniprocessi ng
(design patterns 1-7) The term'entry system processing’ neans a
proc- essifigrtkentingreasedtransaction file which accunulates data for

updating a master file, Accordln? to the
Thus, in the device of this invention, the desired

application program can be constructed by any of the 36
different solutions or a combination thereof. The 36
different solutions are roughly classified into the
categories of 1. entry system processing (design
patterns 1-7), 2. inquiry system processing (design
patterns 8-14), 3. master maintenance system procéssing
(design patterns 15-22), 4. window enquiry system
processing (aesign patterns 23-26), 5. voucher printing
system processing (design patterns 27-34), and 6. batch.
updating system procegsing (design patterns 35-36).

1. Entry system processing (design patterns 1-7)

The term 'entry system processing' means a proc-
essing relating tb a transaction file which accumulates
data for updating a master file. According to the
characteristics of data handled, this entry system
processing is classified into 7 kinds of processings

(design patterns 1-7) and these processings of design



characteristics of data handled, this ehtry system processing is
classified into 7 kinds of processings (design patterns 1-7) and these

processings of design - 13 - patterns
1: 7 are inplenented by skeletons ET010, ETO11, ET050, ET051, ET052, ET150
and ET153, respectively (Fig. 3). _ 43 -As shown in Fig. 3, the entry

system processing. is ., divided jnto i d  gn patterns
6.7, The RAS G B T 5 bl T o8 S il i EEFY B

voucher - t yix t | b g ar | suitable for
handl i ng mﬁyg’?qﬁ h.eE‘fjﬁéé’ W?? %%&,%@L%%brf?%ée&%%fgfy means a group
of data Q&q jmgfg by voucher nunber, and such that the data in the
specificationm part are assigned with line nunbers and registered in the

transaction filgs $hERsCiAFi@0 B} thetbrtopt eyoten herpoeshang ysucher 11
shown in Fig. 4. This purchase voucher 11-1 1-3 consists of a

speci ficatippipedtidgd desigatpaytéies  poschandedesigi, patternspur chase
price" and "purchase quantity" and a header part 1la containing
i nf or mati ce-ToMmDhet desbgn patternsspeSi &reasobutpans subtabkethe case of
Fig. 4, the information in the header part 1la includes the "supplier",
"date of pfochhsedléng vpuchben-typehdata,owhiperdasssn. patterns

6-7 are solutions suitable for handling edit-type data.

The term 'voucher-type data' means a group of data

designated by voucher number, and such that the data in

the specification part are assigned with line numbers

and registered in the transaction file. A case in

point is the data of_the purchase voucher 11 shown in

Fig. 4. This purchase voucher 11-1 1-3 consists of a

specification part 11b indicating the "purchase item",

"unit purchase price" and "purchase quantity" and a

header part 1la containing information common to the

data in specification.part 11b. In the case of Fig. &,

the information in the header part 1la inclﬁdes the

"supplier", "date of purchase" and "person in charge of

purchase".

The voucher number and line number are now ex
plained in further detail. The three purchase vouchers

shown in Fig. 4 are identified by the voucher numbers

of 0001-0003 and the data in the specification part 11b



The voucher nunber and |ine nunber are now ex plained in further detail.
The three purchase vouchers shown in Fig. 4 are identified by the voucher
nunber s of 0001-0003 and the data in the specification part 11b

- 14 - of each voucher are assigned with line nunbers and registered in
the transaction file. Therefore, these‘&data can be processed for the sane
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regi ster vpyehethkypardalda rirdrehite i 209a¢! parchialks@ prhieewse of design
pattern 1 through design pattern 5 is preferred and particularly patterns
1, 2 are sTakahige thieepulrkdageanibiuched 11nber Fignai @ ah ekampaader portion
lla is large. And, as shown in Fig. 5A, the data in the header part 1la
are reglsﬂesé@nlpamthemderthmbathdesﬂ@ntbatdama iBn atrlee nosipeci fi cati on
part 1llb are registered in a specifica- tion file 13 (Fig. 5B).

Taki ng t hedesetébeli.l e 12 of Fig. 5A as an exanpl e,

[Design patterns 1, 2] Skeletons ETO010, ETOfl

The program of design patterns 1, 2 is completed
by establishing the individual portion B (Fig. 2) of
skeletons ET010 and ET011 by entry of information from
the work station WS. To register voucher-type data in
the transaction file, the use of design pattern 1
through design pattern 5 is preferred and particularly
patterns 1, 2 are suitable when the quantity of infor-
mation in the header portion 11a is large. And, as
shown in Fig. 5A, the data in the header part 11a are
registered in a headeq file 12, and the data in the
specification part 11b are registered in a specifica-
tion file 13 (Fig. 5B).

Taking the header file 12 of Fig. 5A as an example,
the purchase voucher 11 of Fig. 4 has the fields of
voucher number 12a, voucher date 12b, supplier name
12c, person in charge of purchase 12d, sum of purchase

prices 12e. And, for example, "voucher number",



t he .purchase voucher 11 of Fig. 4 has the fields of voucher nunber 12a,

date 12b, supplier nanme 12c, person in charge of purchase 12d, sum
of purchase prices 12e. And, for exanple, "voucher nunber",
-.15 - "voucher date" and "supplier nanme" are used as keys for data

voucher

sear ch.

exanpl e, the fi.elds. of youchey nunber 13a. youcher at 3 uppl i er name

13c, vouchevrmf(frheer n% I alré(g, Slfﬂﬁr?z]fﬁfsé"?r?%'mﬁ%%,u%%éjta%ﬁ%bz%séo rice 13f,
cﬂﬁ? guaptity 13g. And, for exanple, "voucher number”,

"suppifer nd#é“, and "voucher line nunber" are used as dat
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Now, referring to the flow chart of Fig. 6, the processing of design
pattern 1 {stkel £39) SIPED)er sndmav 134 | efdycliesclibednuibere18d|s design
pattern 1 inple- nents the processing of registration, revision or

del eti on gpurchaderitepel 3af aynitepuaethases priee” p3f; amdaservoucher
processi ng progranmt dealing with the data of the purchase voucher
Fig. 4, aschasenpeambibty 138. And, for example, "voucher number",

"voucher date", "supplier name", and "voucher line
number" are used és data search keys. Since the
“voucher line number" is registered and is a key for
data search, it is possible to specify eéch one record
equivalent of data by.line number and perform deletion
and copying on a line-by-line basis.

Now, referring to the flow chart of Fig. 6, the
processing of design pattern 1 (skeleton ET010) is now
briefly described. While thié design pattern 1 imple-
ments the processing of registration, revision or
deletion of voucher-type data, the actions of. a "pur-
chase voucher proceséing program" dealing with the data
of the purchase voucher 11 of Fig. U4, as an embodiment
of design pattern 1, are now explained.

When the "purchase voucher processing program" is
selected in the menu (ST1), a screen for entry of Kkey
data for the header file 12 is displayed at the work
station WS (ST2). Since the initial action mode of the

11 of



of design pattern 1, are now expl ai ned. : When the "purchase voucher
processing program’ is selected in the nenu (ST1l), a screen for entry of
key data for the header file 12 is displayed at the work station W5
(ST2). Since the initial action node of the

- 16 - "purchase voucher processing _pygarant is the registra- tion node,
the processing for fresh registration of the data of the purchase voucher
11 i s now"®¥Fcaiasey voucher [pyofess iog pragrats deéh the Qﬁ&i%ﬁﬁﬁ'infornation

in the voucher nupmber, voucher date, and supplier, nane , colums 12a, 12b
and 12c i §1(5Pi"s&%%d.thmé’rré%‘%séiqehé'oroﬁ'&‘ﬁgrre&ﬁ%%a’iw r¥¥ondi ng

Syrbol 5. CAJEnnd i HHETRSE JUisiethd | il NG LAATEn of skel et on
ET010, *vouchery NS "eris, QYO oorlih] Gl YordBhP YL Aihnd iy g1t case.

entry of "voucher ~ nunber required. vouc date",
"supplier ; ¥ r gggk td éyglfor entry
of. info_rr%arﬁ?irﬁglﬁ ot %hﬁglr}mﬁ?eﬁkg&%ahtéga t_’e e(g(fe%]i]?eersq& I's displayed
(ST3). SiRCAunds s, epmimy the is Rﬁrs%lrh(}téh charpa ol Ghpse” is to be
entered, the operator enters the corresponding ID code for the "person in
charge of gpereitase’snteresd dsi¥ ddnhesgorid idginniformdtsdortIhdse iessed in

step ST3, the sequence
after referred to as ID codes) using numerals and
symbols. Depending on the design of the individual
portion of skeleton ET010, "voucher nuﬁber" is auto-
matically selected and, in that case, entry of "voucher
number" is not required.

As "voucher date",'"supplier name", etc. are
entered at the work station, a screen for entry of
information other than the key data of the header file
12 is displayed (ST3). Since, in this example, the
"persbn in charge of purchase" is to be entered, the
operator enters the cqrresponding ID code for the
"person in charge of purchase". Incidentally, if a
function key F12 is pressed in step ST3, the sequence
returns to step ST2 so that the screen for entry of the
key data of header file 12 is displayed.

On the other hand, the Enter key of the work
station is pressed in step ST3, the sequence proceeds

to the step (STU4) for entry of the data of specifica-



returns to step ST2 so that the screen for'entry of the key data of header

file 12 is displayed. On the other hand, the Enter key of the work
station is pressed in step ST3, the sequence proceeds to the step (ST4)
for entry of the data of specifica- - 17

- -tion part 11b of the purchase vouchgy 11 so that the operator enters the
correspongi.ng I D co for pur- hase itend, "unit rchase price" and
"pur chase i(ﬁ%hrﬁairfryd'e]%;ﬁ)t{l rﬂﬁ‘hﬂ‘g’tq SV Poﬁnt%%%taa%e

speci ficat] ﬁﬁp e 'gaq o \tion for

mul tipli cé’tp?eor}‘r?ncg#rl " unle(r%ﬁﬂéﬁéioéﬁrﬁ%ﬁo&&'ﬂ%hﬁ%urc %gsgeoqmaﬁﬁlfly" and the
operation I 340N w,0f 5 tﬂﬂ%?t Alih t nqﬁﬂl the respective
operati onsérgseéaﬁiddse{)n' a'ye(J'{.Ha]t1$ [kﬁleﬁmr_ s‘%%at | on_%lgdrS) i Aéﬁat e same tinme, a
message Urdiidit e OPUEHP e dnh ¥ dd Br LIl s € add e ddSPI ayed (STS).
As the operator presses the Enter key, the data displayed on the screen
are regi styerdi fiicdtiomandes 118 loF lhansurdhdde eQidiesPont] ngh@r eas of the

specifi- cation file 13 (ST6). Wuere necessary, the contents of the
mast er fi lopdrfatricaxafhgt anulasi p bt oty ofistienit ipw)chase mpiies td
accordingly (ST7). If a function key F12 is pressed in the stage of
processi ndp¥ dipwmhasefquapeci ¥ cnd cdrhelaperd&Tign ofor cadd ¥ttt on nessage

of the products and the results of the respective

operations are displayed at the work station (ST5). At

the same time, a message urging the operator to confirm

the input data is displayed (ST5).

As the operator presses the Enter key, the data

displayed on the screen are registered in the header

file 12 and in the corresponding areas of the specifi-

cation file 13 (ST6). Where necesséry,-the contents of

the master file (for example, an inventory master file)

are updated accordingly (ST7). If a function key F12

is pressed in the stage of processing for entry of

specification data (ST4) or confirmation message

display processing (ST5), the sequence returns to the

processing of step ST3. If a function key F3 is

pressed during the processing of step ST2-ST5, the menu

display of step ST1 resumes.

In the case of the program of design pattern 1,

like other design patterns, window processing can be



di spl ay processing (ST5), the sequence returns to the processi ng of step
ST3. If a function key F3 is pressed during the processing of step

ST2-ST5, the nmenu display of step ST1 resunes. In the case of the
program of design pattern 1, |ike other design patterns, w ndow processing
can be - . - 18 - perforned. The term

"wi ndow processing" neans a processing which supports t he processing of
step ST2-FEmfoxmed;| | Thegterpaliindpnmdoneeesaing” oreamd TRT screen at the

work station (Fig, 7). The wi ndow processing consists of essential
procesmluf%ﬁﬁFﬁéh?®n“hl%@ iﬂﬁﬁﬁﬁﬁﬁrﬁﬁ%uﬁr?%gs%b@ﬁoﬂﬁlSE?Bcessing'is
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the individual portion of the skeleton. e term "node change

DLOCGSSingiyﬂ@@@ptédpéﬁCsﬁﬁttednﬂnf@EtﬁbﬁﬂghﬂﬂgtﬁEeCﬂﬁdﬁﬂidﬁéliOn node of
the progreigption of skeletons ET010, ETO011. Window processings

which are optionally selected have been prepared by

skeletons WNO10, WNO11, WNO12 and WNO20 which are

described hereinafter.

In design patterns 1, 2, mode change processing
Wwith a function key FS5 and line processing with a
function key F9 are essential operations, while code
search processing with a function key Fi4 is an optional
processing selected at establishing the individual
portion of the skeletqn.

The term "mode change processing" means a process-
ing for changing the curfent action mode of the program
to the data registration mode, the revision mode or the
deletion mode, and as a function key F5 is pressed in
the processing stage of step ST2, mode change by window
W processing is performed. For example, assuming that

"2" is entered in the state shown in Fig. 7, the action

mode of the "purchase voucher processing program" is



to the data registration node, the revision mode or the deletion node, and
as a function key F5 is pressed in the processing stage of step ST2, nbde
change by wi ndow Woprocessing is performed. For exanple, assum ng that

"2" is entered in the state showmn in Fig. 7, the action node of the

"pur chase voucher processing-prograqf1's_ :

- 19 - changed to the revision node, and through the process- ings of step

ST2- ST5, chenggda beding aradsien moder Axhdhaugh (e Pregres3 are

revised (ST6 On the revision node, the data of the purchase voucher

which had@85edf AR EFEP IS e datisfagisitenaksmrhe 3 are displ ayed
t th k stati duy.i t - [ . of ST2 t ST4.
Aesum no_ e saec Tt d Tk U MOST Une Mt (R 0 icﬁi‘%s_e?,dt e
ti f .t " i ' (.S, 1 1
o ecton” SR ABANE Al o R aa STt ARG AR iyl orace o e
at step SB%JSS r?trf%eifsrﬁpetd"%rfr agt mcéidﬁ%ill?edsalf’e.(%)- On the

del etion node, only regi stered purchase voucher ta are displayed in
the processd ng sy Pla i Jbhk Ahtivh MRSt ProddHP- STS i s not

execut ed but skipped over. The term "line processing” with function
key F9 nHans aprsieds STH 481 fsyapedrnder the managenent of
| Assuming that "3" is entered in the state illus-

trated in Fig. 7, the action mode of the "purchase
voucher processing program" is changed to the deletion
mode and the purchase voucher data specified by the
processing at step ST2 is deleted from the transaction
files 12, 13 (ST6). On the deletion mode, only the
registered purchase voucher data are displayed in the
processing stage of step STY4, and the processing of
step STS5 is not executed but skipped over.

The term "line processing" with function key F9
means a processing pepformed under the managemeht of
each one record equivalent of data in the specification
file 13 by "line number" and typically an operation of
copying the data on a given line to a position having a
different line number corresponds to this procéssing.

The term "code search processing" with function
key FlU means a processing for retrieval of the ID codes

that must be entered. As mentioned above, all the



each one record equivalent of data in the specification file 13 by "line
nunber" and typically an operation of copying the data on a given line to
a position having a different |ine nunber corresponds to this processing.
The term "code search processing” with function key F4 nmeans a processing
for retrieval of the I D codes that_ngﬁt be entered As nentioned above,

all the - necessar¥$|nfornat|on I n

step ST2!§ﬁ§Q§§§Qytﬁﬁ%ﬁﬁ@#%ﬁpnlﬁﬁrﬁf?ﬁ)§E%E§¢5T%%rE?o?% enterge | D codes
the corredffoth i |19 4hies TR SRS Eenr ChetByiD (FQ48F nOT heABEnct i on Key
Efocesm ngl\%dosgrfrta{r?l g'g&ntsfmﬁ?‘g%“’g \E$+P§‘" Oin%Tg}%puéegﬁgn pat#é?ﬁrl) ere
as descrlqgﬁ”ﬁpogﬁlandﬂhﬁ +@4%$f¥@eb§@g§ @@H'ﬁ@ss%Qréﬁgﬁeﬁ n ETO11

(design pattern erence i s that operation for
addi tion igpdks rﬁﬁgrmmhéfh§ﬁepe§ﬂﬁu Therefore, skeleton ETO11 (design
pattern 2) is SUI a- for processing the registration, revision or

del etion of vouc:mﬂetwe @I@meemtd ohesperationnef thecepspcyase display the
total sumor the-like at the work station. [Design patterns 3-5]

Skel et on WldEer Eddde s £ 2progranPecogyst ptiited nby 3skebhetonhar act eri zed -
' thatlﬂ%T010 (design pattern 1) are as described above,

substantially the same applies to skeleton ETO011

(design pattern 2) and the only difference is that the

operation for addition is not performed in step ST5.

Therefore, skeleton ET011 (design pattern 2) is suita-

ble for processing the registration, revision or

deletion of voucher-type data and where it is not

necessary to display the total sum or the like at the

work station.

[Design patterns 3-5] Skeleton ET050, ET051, ET052:

Design patterns 3—5 are characterized in that no
header file is provided. They are suifable for regis-
tering both the data.of header part 11a and the data of
specification part 11b in the specification file 14,
typically in the case of the voucher-type data shown in
Fig. 4. A case iﬁ point is illustrated in Fig. 8.
Thus, the specification file 14 consists of a header

part 14A and a specification part 14B, with the header



header file is provided. They are suitable‘for regis- tering both the data
of header part 1la and the data of specification part 11b in the
specification file 14, typically in the case of the voucher-type data
shown in Fig. 4. Acase in point is illustrated in Fig. 8  Thus, the
specification file 14 consists of a hegader part 14A and a specification

t 14B, with h - 21 - t
EZL havi nBYa\AFt‘He 15#25?3’?12% it@ledsfu(ﬁcr\%' cﬁ‘eé'relrﬂfm%‘r voféﬁ&f,r vouther dat epiLAZ,
i 1 , ' f ih@a
poci 1 catiad pacaerl RS L SR ndid GRS HHE DI e
purchase ijhe@nhide dinidur%!fa@hasﬁlwia‘iﬁi 4R3 spudighas 1 i gdrndg Y 14B4 and

total value 14B5. The processing of design pattern 3 (skel eton

ET050) is1aB waswhgd tHlffdcrwtdhariteldfs HfY.1ihe rumea i@ ,0f Fig. 9 with
Fig. 6 indicates clearly that the processings at step STl -ST6' of Fig. 9
are sub- parenasd ligdmaiBalunit purdchgyeoqasiiedd B8, frrchas®ll- ST6 of
Fig. 6, and design pattern 3 is different fromdesign pattern 1 in that no
header filgmantigiyoviiiBi agdi total vEdsiggriliBB+Lern 4 (skel eton ET051)
perforns nearly -the sanme processings as those of design pattern 3 shown

in Fig. 9 but thhe pianessdmeETdbdessign fHafteann 3 difkeleton

ET050) is as shown in the flow chart of Fig. 9.
Comparison of Fig. 9 with Fig. 6 indicates clearly that
the processings at step ST1'-STé6' of Fig. 9 are sub-
stantially identical with the processings at steps
ST1-ST6 of Fig. 6, and design pattern 3 is different
from design pattern 1 in that no header file is provid-
ed.

Design pattern 4 (skeleton ET051)‘performs nearly
the same processings as those of design pattern 3 shown
in Fig. 9 but this skeleton ET051 is different from
skeleton ETO050 in tha§ no operation for addition is
performed in the processing at step STS' of Fig. 9.

Design pattern 5 (skeleton ET052) also performs
nearly the same processings as those of design pattern
3 shown in Fig. 9 but this skeleton ET052 is different
from skeleton ET050 in that the prdcessing at step ST3!
of Fig. 9 is absent. Thus, design pattern 5 is the

processing in the case where all the data in the header



skel-eton ETO50 in that no operation for addition is perforned in the
processing at step ST5' of Fig. 9. Design pattern 5 (skel eton ET052)
‘al so perfornms nearly the same processings as those of design pattern 3
shown in Fig. 9 but this skeleton ET052 is different from skeleton ET050
in that the processing at step ST3' _ob Fig. 9 is absent. Thus, design

pattern 5 is. .t processing in .the cas ere all the datg in the header
22 - paPtar'f‘4H%§f ofh %sepécﬂ%ﬁig'dﬁ%jr% &eﬂfﬁ @r EN&EYLYS A adP39 1 point is
t he case ere,. refering tq the .specifjica- . t] t shown in Fig. 8,
t he vouchg?l Rf?&ﬁ‘&r 1%4,&# S &?cﬁ' eg%att geﬁﬁn%%s%mqi fé%nlgtlr}ec 4A3 are used
as keys r.d e t:he i el G of NHILHEP Ghal ur chase
14A4 is n%ﬁ°8r§%? eagA S|gﬁnb§?#§rg% é¥§f r§§é|et§%§"@ﬁﬁﬁb, ET153

Desi gn payleiherS-datd & 1 ol fQppadidr Hadd &ara3 iaxld aldan ad revi si on)
or deletion of edit-type data. The term"edit-type data" neans data not
assi gned Welyls fRUMTa HEHIVh @Ind TR FUMEIAT oft Rirdch tih eharipd a such
that specification data are used as keys for data search. A typica
exanpl e olofegurdhase daif iis thot pladwiderl evant to the case in which the
daily record of maintenance and i nspection nmade by a service man is
regi st er ed Design mattatisobT1]) e. ASkdlatnnsat AL 150, BBHI530, while "M.
Nakao", a service man, renders

Design patterns 6-7 are suited for editing (reg-

istration and revision) or deletion of edit-type data.
The term "edit-type data" means data not assigned with
voucher number or line number, that is to say data such
that specification data are used as keys for data
search. A typical example of edit-type data is the
data relevant to the case in which the daily record of
maintenance and inSpeetion made by a service man is
registered in a transaction file. As illustrated in
Fig. 10, while "Mr. Nakao", a service man, renders
services such as "inspection" and "maintenance" for
"RCC", "NTT" and other clients, a record of his daily
activity must be registered in a transaction file, the
charges for each one-month period be totalled for each
client and a debit note be prepared. In such cases,
the data of the service record to be registered in the
transaction file does not require a voucher number or

the like, nor need the specification data be provided



servijces such as "inspection" and "nmintenance" for "RCC', "NTT" and ot her
clients, a record of his daily activity nust be registered in a
transaction file, the charges for each one-nonth period be totalled for
each client and a debit note be prepared. In such cases, the data of the
service record to be registered in th transaction file does not require a

voucher RS 18he WMErKE, THHertShd IR (A91ddN At a be provi ded

-.23 - with l'ine nunbers. Therefore, the use of patterns 6 and 7 is

preferredpatternsFied.antl Shevpraftaraesaction file 15 for register- ing the
service record made-by a service man. This specification file 15 consists

of a header paftiglS5Alamhows Ipariansaition farlle 1%3B.fov tedistdreader part
15A having the fields of service date 15A1, and service nan 15A2 and the
speci fi catingn thar tser38 deanemprichanafdeclbgds a ferotiicentmamane TIEEL, service
content 15B2, service tinme in hours 15B3, unit service charge 15B4 and
total val specifBsatimn ttHd esdiSyiconsdates AR haadarcdantn 1Banthd client
name 15B1 are assuned here to be keys for data search. The contents
of acti on2fPgCifdicatdon qadity 158giviithttivh hradgramardonah t ut ed by design

kel T ' ith f
pattern 6ha§lsi neg %Hloen 1e]15dos) oafr esenr'ov\’}(. cdeesdcaréeb%dSA ,t anrde seerr'ev Ccee tmoan

15A2 and the specification part 15B having the fields
of client name 15B1, service content 15B2, service time
in hours 15B3, unit service charge 15B4 and total value
15B5. And the service date 15A1,-service man 15A2 and
client name 15B1 are assumed here to be keys for data
search.

The contents of action of a "service record
registration program" constituted by design pattern 6
(skeleton ET150) are now described with reference to
the flow chart of Fig. 12.

When the "servicg record registration program" is
selected in the menu (ST10), a screen for entry of key
data of the header part 15A is displayed at the work
station (ST11). Since the "service date" and "service
man" are keys in the above example, the operator inputs
the corresponding numerals and ID code. Let it be
assuméd that the service record of September 24 which

applies to the service man "Nakao" is entered (ST11).



the flow chart of Fig. 12. When the "Sservice record registration
program is selected in the nmenu (ST10), a screen for entry of key data
of the header part 15A is displayed at the work station (ST11l). Since the
"service date" and "service man" are keys in the above exanple, the
operator inputs the corresponding nungrals and ID code. Let it be assuned

that the Sgyhces” BRRLAO oeRhENyebrdnBhhle  BAPHRRC Rrklie LY oo

i s en 24 - Then
a screen ngy&iPE Qfade?«f %E‘%t han ‘i%hﬁ fsh gehh?sﬁ%&s offphegdey part 15A

I s displaye exa 'S no | fornatlon to be
ent er ed ateﬁéﬁBleST%%erQUHstB% @ﬂ?%rﬁEtEBﬁF%%Cth@n%%rwh'%& shigipao”

bel ongs may be enfered. If a function is pressed in step ST12, the

sequence rgrypnsphe %h@anEélofoheeBb&xiﬁh toekitiied ddakaoxnd "service
man" . On the other hand, if the Enter key is pressed in the step of

ST12, a scbetongsr magt by ehtepeddat afok fapedtiibinckieiyoF 1Rarits 15B of the
specification file 15 is displayed. In this exanple, since the service
records fpoesSegdt énbetepl STJ25ephensequeiceavretarnsady iséep STddi stered
for the service man "Nakao", this reglstered information is displayed at
the work sfari entrynefe'seryige datelceadsi"servdcenmandi.-spl ayed

information, the operator enters the |ID codes and nunerals correspondi ng
On the other hand, if the Enter key is pressed in

the step of ST12, a screen for entry of the data of
specification part fSB of the specification file 15 is
displayed. In this example, since the service records
from September 21 to September 23 have already been
registered for the service man "Nakao", this registered
information is displayed at the work station. There-

- fore, in succession to this displayed information, the
operator enters the ID codes and numerals corresponding
to the "client name", ‘"service content“, "service time .
in hours" and "unit sgrvice charge" (STi13). If it is
desired to revise or delete the registered data, '
correction of the data is made at this Jjunction.

Upon completion of entry of the data of specifica-
tion part 15B, the operation for multiplication of
"unit service charge" by "service time in hours" and
the operation for addifion of the products are perform-

ed and the results of the respective operations are



to the "client nane", "service content"”, "service tine in hours" and "unit
service charge" (ST13). If it is desired to revise or delete the

regi stered data, <correction of the data is nade at this junction.

Upon conpl etion of entry of the data of specifica- tion part 15B, the
operation for multiplication of "unit,zservice charge" by "service tine in

T T
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performed i nare I'nf ormati on
me@Pt gk

th 1, 2
o the serviseelys IS Fnane £hg abEorEdts feeen2tntosetitcsetytse o,

nmessage UrSéBﬁehBQrOEQV%bOSeerQEEP'QH‘fbbetﬁ@tgé?@idétaahs di spl ayed
(ST14). the operator presses the Enter key, the data are

reglstered"Nakhbe sgegiohitedt bynclliihent5an8Td3splaked blerdel workmaster file
whi ch need be updated, the contents of the master file are accordingly

updated (Sta6ion. And a wmessagecutgiag thedaparatory tpr coafiirmg (ST13)
and the confirmati on nmessage display processing (ST14), if a function key
F12 is pretbedenterededadacdsr dispdayed (ST14).
As the operatof presses the Enter key, the data
are registered in the specification file 15 (ST15)} If
there is a master file which need be updated, thg
contents of the master file are accordingly updated
(ST16).
In the specification data entry procéssing (ST13)
and the confirmation message display processing (ST1l4),
if a function key F12 is pressed, the sequence returns
to the processing at step ST12. If the function key F3
is pressed during the.processing at step ST11-ST14, the
sequence returns to menu screen processing (ST10).
The contents of action of the "service record
registration program" on the edition mode has been
described. .When the action mode is the deletion mode,
the data of the specified "service date" for the
corresponding "service man" are deleted en bloc. The

window processing here is identical with that of design

pattern 1. Thus, mode change processing with function



to the processing at step ST12. If the funcfion key F3 is pressed during
the processing at step ST11-ST14, the sequence returns to nenu screen
processi ng (ST10). The contents of action of the "service record

regi stration progrant on the edition node has been described. Wen the
action node is the deletion node, thegglata of the specified "service date"

for the cRLyeRBORHdN (neehHobasHify Hitndthelctd ot kiyoo Fie i ndow
wth that o

processing here is identical esign pattern 1. Thus, node

change progggehitdaW polerstingd, while code search processing - 26 -
key F5 and line processing wth function key F9 are essential processings,
whi | e codewsear ¢hnprtaons kieyd FUwiish ahungitionalepriokdss iag etiicinals
processing which is selected at establishing the individual portion of the
skel et on. selectBdsiagn esdabdishi ngs ialeetion IFEHNA)]. iporduilost axft itddld y  t he
sanme as design pattern 6, the only differences being that the processing
at step STskelet@bsent and the operation for addition at step ST14 is not
perform ed. Thus, in the case where all the data in the header part 15A

are key data an@eSténaddittiesn dpdrkeletaoET5 dseswstantddldart 158 is
ot 5y o 5 g R o B by MR o5 oo 0
are proces%EQ%% %%%y %ﬂg ﬂﬁ%cessing at step ST12 is absent and
the operation for addiﬁion at step ST14 is not perform-
ed. Thus, in the case where all the data in the header
part 15A are key data and the addition operation for
the specification part 15B is not required, the use of
design pattern 7 is a Jjudicious choice.
2. Inquiry system processing (Design patterns 8-14)
Design patterns 8-1U are processings pertinent to
cases in which a command for information retrieval is
made from the work station WS to thé disk memory means
3. These patterns arg classified into two major
groups, namely design patterns 8-11 which are useful
for situations where the data to be searched cannot be
clearly specified and design patterns 12-14 which are
useful for situations where the data inquired can be
specified substantially clearly.
Design patterns 8-11 are constituted by combining

skeleton SKO010 with skeletons SK020, SK021, SKOU0 and



cases in which a command for information retrieval is nmade fromthe work
station Ws to the disk nenory neans 3. These patterns are classified into
two major groups, nanely design patterns 8-11 which are useful for
situations where the data to be searched cannot be clearly specified and
design patterns 12-14 which are usef for situations where the data

I nquired can be specified substantially clearly. Desi gn patterns
8-.11 are c8Ke#it,uwbdley desighnpagterhsl Lo 4SKP RO canisit iddledt ofs SK020,
SK021, SK040 and - 27 - SK041, while
desi gn patsbehgt9951$K958,c§K§5ﬂtanddSKﬂGOSk@eép@n§isnOwe $has, and SK060,
respectlvely Thus, %n pattern 8 = SKO10 + SKO020 Desi gn
pattern 9 = SKO@GSlEBKGEfteP“ De§#8&0pat§§P3010 = SKO010 + SK040

Desi gn pattern 1 = SKO1Q + SKQ41 pattern 12 = SKO50

Desi gn pattern §§ sigaxps tern 9 De§¥830p§tsg%21 SK060. Her e,

skel et ons SK020, SK021 050 _S ar.e |table for enquiring the
data of the traR§5¢BPoR® ?erg q@hrlgﬁgﬁglet§#§%§Ko4o SK041 and SKO060 are

suitable for en ;1,00 tgq0L fiiql €. [Design pattern 8,
design pattern nglg% Q@Fgﬁs ! KO?g?n6a 8& SK021

Design pattern 12 = SK050

SK051
SK060.

Design pattern 13

- Design pattern 14
Here, skeletons SK020, SK021, SK050 and SKO051 are
suitable for enquiring the data of the transaction
file, while skeletons SKO4O, SKOU1 and SKO60 are
suitable for enquiring the data of the master file.
[Design pattern 8, design pattern 9] Skeletons SKO010
+ SK020, SK021

As shown in Fig. 13, skeleton SKO010 is a skeleton
comprising a processing (ST22) for entering the condi-
tion for enquired data and processings (ST23-ST25) for
specifying the enquiry program. While desigﬂ patterns
8, 9 are combinations of skeleton SK010 with skeletons
SK020, SK021, the skeletons SK020 and SKG21 are suita-
ble for display of the transaction file data registered
by the programs of design patterns 1-7.

Assuming that a "purchase voucher enquiry program”

consists of skeletons SK010 and SK020 in combination,



As shown in Fig. 13, skeleton SK010 is a skeleton conprising a processing
(ST22) for entering the condi- tion for enquired data and processings
(ST23-ST25) for specifying the enquiry program Wile design patterns 8,
9. are conbi nations of skeleton SKO10 with skel etons SK020, SKO021, the
skel etons SK020 and SKO21 are suita-_ o,Rle for display of the transacti on

file data reglstered b he, progr of . desj tter
Assuni ng (4h& aft "gﬁﬂ I‘%éé}%ﬁ)‘tﬁh %‘rﬁf 08 3;5}4)3{]%%&3“ h t{esrfrg df skel et ons

SK010 and _SK020 co - 28 -
the acti or%" ofnod‘e r‘g]he”fg]z}f tac{e‘?'sncriB1 %qj q‘e]’sﬁ gn %))a‘[ ter n aalrseo now briefly

descri bed t 0 ur chase
voucher 1f (%J_Hnedl?i%sa aR/HeeSa rtgaa(?y been rega?% erre]ﬁ)l n the 1h hﬁ’L file 12
and speci fiy Ca{dan éiﬂ@a&ﬁ t?éer?*}%éﬁbfécﬂ i the heaa/é!v |y 1de1 3 pur chase

voucher enduiry progrant selected fromthe nenu (ST21), a screen for

entry of dre ﬁé@iﬁi&[‘ti@nfﬁrlsé 18 N ayesmtin I‘[elqw)r_* station (ST22). In
0

this state the operator nust enter the condition r the data inquired. It
i s assuned thatghile thergoicrisesouditetaéqu imgepwégrdmt txanpl e,

"Cct ober 3 ‘Cctober 10 of the year 1994" (ST22). Then, the header
file 12 | seksrodkd mom hthdanermbolIT 21} A aas@mmetbmsemtmyayoﬁnd, as a
result, all the corresponding data are displayed on the CRT screen

the condition is first displayed at the work station
(ST22). In this state the operator must enter the.
condition for the data inquired. It is assumed that
the operator enters the date range of, for example,
"October 3 October 10 of the year 1994" (ST22).
Then, the header file 12 is searched with the
above data range used as a key and, as a result, all
the corresponding data are displayed on the CRT screen
at the work station (ST23; Fig. 14). As shown in Fig.
14, the list displayed at the work station contains an -
"action code" column. The term "action code" means a
code which determines which of the enquiry programs
outputting a display of enquired data should be used in
implement the enquiry processing. Heré, action codes
"1" and "2" correspond to inquiry programs "PRG1" and
"PRG2", respectively. - In this example, it is assumed
that the enquiry program "PRG1" is comprised of skele-

ton SK020 while inquiry program "PRG2" is comprised of



at the work station (ST23; Fig. 14). As shown in Fig. 14, the list

di spl ayed at the work station contains an "action code" colum. The term
"action code" neans a code which determ nes which of the enquiry prograns
outputting a display of enquired data should be used in inplenment the
enquiry processing. Fbre action codegq 1" and "2" correspond to inquiry

That the SKERSEPTHRS0ZIM re%%%il%t@;%%'rhe@l}” atipn 57 Abh SK020 whi 6
r "
qu?lsiepeton é@ﬁ? ﬂhF spon$§§g§ 8£§Fd eQM$W% A u%ﬁ%icwncode t he
h 1" "h
PRce 1 s LB T RGo Tt e ey o e T ot he

screen ofsﬁzg 14 is selected by noving the cursor and the enquiry
program "PRGL" 'is selected with the action code. Then, wth voucher

nunber "1", vouaners ¢isumedl IIHLIUhd’ scrdthd ABRd HiuYd derlden’ used as

search keys the specification file 13 is searched and the correspondi ng
voucher -t yife Fdgf.a 1dr e disylleoed dly mow ingordhestalnsor ahiie siwve are the

contens of processing - of design pattern 8. Substantially the sanme
appl i es weagquiny gmpgmam "PRG1" is selected with the action
code. Then, with voucher number "1", voucher date
"1994/10/3", and "ABC Industrial Co." used as search
keys, the specification file 13 is searched and the
corresponding voucher-type data are displayed at the
work station. The above are the contens of processing
of design pattern 8.

Substantially the same applies when the enquiry
program "PRG2" is selected with the action code. The
only difference is that the operation for multiplying
unit purchase brice by purchase quantity for each
purchase item and'the_operation for addition of the
products are performed and the results are displayed at
the work station. The above are the contents of
processing of design pattern 9. This skeleton SKO021
(design pattern 9) is different from skeleton SK020
(design pattern 8) only in that said operations are
performed and the results displayed.

[Design pattern 10] Skeletons SK010 + SKOuo




program "PR&" is selected with the action'code. The only difference is
that the operation for nultiplying unit purchase price by purchase
guantity for each purchase itemand the operation for addition of the
products are perfornmed and the results are displayed at the work station.
The above are the contents of procesgjgng of design pattern 9. This
skel et on SK021 £s] i 9) . .é& fere K 020

(desi gn patterno%%él%afﬁé%rga{b s%ﬁ)IJl lopeéra& &e{ée&éeﬂﬁ@n&%

lons are p ormed and the

resul ts digplpvesh SEORS! B0 BGHS EEL IO, Sy Skekeh 0ogouBKPIO + SKO40

- 30 - sigh pattern consists o etons SKO10 and skel eton

SK040 i n cQH¥A8fé Offor @Kﬁﬁé%{/}:é*@ﬂ@ m&stéHi FaPbeddos sbgpsowrag the

master file data reglstered design patterns 15-22. For exanple, in the

case whergy adeslgenpatbsdes {5423, of FéReckymple| | st théegase Fig. 18 is
enqui red, assum ng that the enquiry condi- tion is the client code

"0020- 003Gihdrd 22 teolfegt dd3terarilet of the typpeespbustngtédrimnanes is
di spl ayed as shown in Fig. 15 (ST23). Therefore, the cursor is noved to
t he positikbigof18hkscénguirehquassemimg that btbei enqubdy ¢enéhtered (ST24),
wher eupon the processin of the enquiry program specified by the action
code is sebenetsabhiet® i%@ﬁr@@@@nﬁ@ﬂéofﬂg39 {P6R2i EngF i@k ay3d+ at the

wor k station %STZS%. In design pattern 10, this .
a list of the corresponding firm names is displayed as

shown in Fig. 15 (ST23). Therefore, the cursor is
moved to the position of the client enquired and the
action code is entered (ST21), whereupon.the processing
of the enquiry program specified by the action code is
started and the corresponding information is displayed
at the work station (STZS). In design pattern 10, this
enquiry program is constituted by skelefon SKouo, while
skeleton SKOLUO implements the processing for displaying

the master file data at the work station.

[Design pattern 11] ‘ Skeletons SK010 + SKO41

Design pattern 11 is a design pattern consisting
of skeleton SK010 and SKO41 in combination and performs
subétantially the same processing as design pattern 10
for displaying the master file data at the work sta-
tion. Fig. 16 is a flow chart showing an outline of
processing of skeleton SKO41. The difference of this

skeleton frbm skeleton SKOULO is that the data are



enquiry programis constituted by skel et on SKO40, while skel eton SK040
I npl ements the processing for displaying the master file data at the work
station. [Design pattern 11] Skel etons SK010 + SK041 Desi gn
pattern 11 is a design pattern consisting of skeleton SKO10 and SKO041 in
conbi nati on and perforns substantiajb¥ the sane processing as design

|

Fro. 16 1 Susrefyd MR daliedtle o olq draifd SRUAT no T cton
K041, | Thord [ e Snge pleddii 17K SAbde VB SR GO Y. Tgng hat the

data are _ I spl'ayed on two screens
at the wordecyrat ig¥burlderfr ddtd andQsimHb PAE dbddnddagdd ective in cases

where one record abounds in data and cannot be accommodated within a
singl e scrhaghina | é 'sdreln 16,4 WHGWONn Keys. Fs Aneudet 6 used for
swi tch-over between a first screen and a second screen. [Design patterns
12, 13, 14&eys Fikedred BB ar@KQfghd K15 switdDedver betwdsi o PaRiderns 12- 14
are characterized in that a |ist display processing, such as done by
skel et on seK@E) arsd rotsemorfdrsmeerlhus, whereas design patterns 8-11 are
useful for situations where data to be search- ed cannot be definitely
speci fi ed [Desligh paftenrns 12, 13, 14] Skeletons SK050, SKO051,

SK060

Design patterns 12-14 are characterized in thét a
list display pfocessing, such as done by skeleton
SK010, is not performed. Thus, whereas design patterns
8-11 are useful for situations where data to be search-
ed cannot be definitely specified, design patterns
12-14 are useful for situations where data epquired can
be more or less definitely specified. And &esign
patterns 12 and 13 are substantially the same as design
patterns 8 and 9 except that the corresponding data are:
not displayed in a ligt form, and are suited for
referencé to the contents of the transaction file.
Design pattern 14 is nearly identical with design
pattern 10 and suitable for reference to the contents
of the master file.

In the case of the program of design pattern 12
(skeleton SK050), a screen for key entry is first

displayed at the work station (ST42) as shown in Fig.



12-14 are useful for situations where data enquired can be nore o
definitely specified. And design patterns 12 and 13 are substanti
sanme as design patterns 8 and 9 except that the correspondi ng dat
not displayed in a list form and are suited for reference to the
of the transaction file. Design patge§% 14 is nearly identical w

pattern 10 and suitable for reference
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di spl ay

t he tes ressing t nction rases t

key F4 is an optionally sel ected w ndow

specification data are on display (STH3), a function
key F12 is pressed, the sequence returns to step STU2
Wwith the entered key data saved. Irrespective of the
states, pressing the function key F3 erases the display
and the menu (STU1) resumes. Code search processing
with function key FU is an optionally selected window
processing and with any application program with this
processing selected, ID codes can be searched in the
processing stage of step STu2.

Skeleton SK051 (design pattern 13) performs
substantially the same processing as skeleton SK050 but
is different from the latter in that an operation for
addition of enquired data is performed and the result
displayed.

Skeleton SK060 (design pattern 14), which is
substantially identic#l with skeleton SKO4O0, is suita-
ble for displaying the master file data registered by

design patterns 15-22. For example, on entry of keys,

e
d
ressed,

he
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the nmaste
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g and with any application preraﬁ1mﬁth this processing sel ected,

can be searched in the processing stage of step ST42.

SKO51 (design pattern 13) perforns substantially the sane
g as skeleton SKO50 but is different fromthe latter in that an
for - addition of enquired daga is performed and the result

611.1hley qo(fg%i%eplcoifﬁrbqsﬁorg%&("& 3 n!é(%izfeeq[r&%@q ag\r/(g"gl iETsor_ di spl ayi ng
maldtedr A1 "SRl Yt Hoddba Wl VbR Gudp 4 For exanple. on

keys,

e correspondi ng

i nformati gy I3 dyRd iRV achd iyPK R&admsyier file and one record equival ent of
disgﬁéﬁgﬂ at the work stéklon. 3. Master nmintenance system

@ . Pryt@r PRitntenardd @s&r@@rocessiﬁ?%ﬁ@éf@ﬁ sg-er i nt enance

data is
processin
system pr

ocessing" means a processing for regis

or display oftexss ries@ah equivalent of data in the master file.
mast er mai nt enance system proc- essing, design patterns 15-22 are

avail abl e for dMledern i'matsr ardartbmande systamgprodesinghe record

t of data and skel etons MW10, MWO11, MWD20, MWD21, MWD30, MWD31,

equi val en
MWD50 and

Nl & nas/aFing Sor registration, revision, deletion
or display of one record equivalent of data in the
master file. For the master maintenance system proc-
essing, desigh patterns 15-22 are available for selec-
tive use according to the quantity of one record
equivalent of data and skeletons MMO10, MMO11, MMO20,
MMO021, MMO30, MMO31, MMOS0 and MMO51 correspond to
these design patterns, respectively. Thus, skeletons
MMO10 and MMO11 are used for displaying one record
equivalent of data for which one screen suffices.
Skeletons MM020 and MMO21 -are used for displaying one
record equivalent of dgta which requires two screens,
skeletons MMO30 and MM031 for one record equivalent of
data which requires three screens, and skeletons MMO50
and MMO51 for one record equivalent of data which
requifes four screens.

Now, a further explanation is made taking the
"client master file" of Fig. 18 as an example of said

master file. This client master file has the fields of

ration, revision, deletion

For the



these design patterns, respectively. Thus,  skel etons MWI10 and MWD11 are
used for displaying one record equivalent of data for which one screen
suffices. Skeletons MWD20 and MW21 are used for displaying one record
equi val ent of data which requires two screens, skeletons MW30 and MW31
for one record equivalent of data @hﬁgh_requires t hree screens, and

skel etons MMD50 and MWD51 for one record equival ent of data which
requires tddensccodes.16a, firmowame flébt,hdrdrex pypeatliben iasldre$s t aki ng t he
"“client master file" of Fig. 18 as an exanple of said master file. This
client madfdn felepheae; nambes doeof and FAX number 16f, with the -

34 - client code 16a, firmnanme 16b, firmtype 16¢c, address 16d, tel ephone
nunber 168l18R& ER4enBeiB8 fesisRalgd Bs the &Y &% 48dEng designated as
the key for data search. [Design pattern 15] Skel eton MW10

Now, the E6RFEMt's of action of the "client master fmintenance progrant

consti tut BeQXg k%g%%%g 0 are Hy@gegﬁnnﬁﬂayﬁthh reference to the flow
chart of Efgr——i9r—#HekgZuEﬁ##yr—ékfs—pkegkaﬁ++sfdes|gned to register one
oo 2L B A okl BRSSP0 16
maintenance program" constituted by skeleton MMO10 are
now described with reference to the flow chart of Fig.
19. Incidentally, this program is designed to register
one record equivalent of data in the client master file
17 shown in Fig. 18.
When the "client master maintenance program" is
selected in the menu (ST51), a screen display for key
entry appears at the work station (ST52). Therefore,
the operator enters ﬁhe client ID'code (ST52).
| The action mode of the program is assumed to be
the "registration mode". Then, a screen for entry of
"firm name", "firm type", "address", "telephone number”,
and "FAX number" appears at the work station. There-
fore, the operator enters the necessary information
(ST53) and, then, presses the Enter key. Thereupon, a
message for confirmation is displayed (ST54) and as the
Enter key is pressed again, the data just entered is

added to the client master file (ST55).

The "registration mode" has been described above.



selected in the nenu (ST51), a screen dispray for key entry appears at the
work station (ST52). Therefore, the operator enters the client |ID code

(ST52). The action node of the programis assunmed to be the
"registration node". Then, a screen for entry of "firmnanme", "firmtype",
"address", "tel ephone nunber", and JRAX_nunber” appears at the work

i on. - t. t th i of or mati on
(sTs3) and? 1 £ Bl kAL HE H%Ev?sf%riurﬁiéi?s?%aé%éﬁaé%eegr |
fi [ ' ' H4 agai n,
conf Lot isand s e e G0 ST IO UESEFY 00
- r ggl -St {?tﬂiﬁg%ﬁﬁ? on kig‘;plsegSqiqgCt{)}irée)g%e%bl%e?%%e%?%g(eﬂo?z)staef;)tepSTSZ, t he

action nodmeofadfiom M N € Ahd Hrr it thdy bdéMdeiaressitie |f the key
Is entered (ST52) after the action node of the program has been changed to

the "revi'sieonsinde ' moddte, dite eyl puhdieg rQrdteesid Véquivent of data is
di spl ayed on the screen and, therefore, the corresponding position can be
revi sed (SE3G) .ofAtatd fis il fpritagyredceyn i theprsxssesh vind £ theresfage, f or
confir- mation is on display (ST54), the contents of the client naster
file are rtdd srnesmBR)ding posithiarhednidetreni satie('ST33he. deidnat ed one
record e%yivalent of data is thorogghly del eted on key entry.

f the Enter key is pressed while a message for confir-

mation is on display (ST54), the contents of the client

master file are revised (ST55).

On the "deletion mode", the designated one record

equivalent of data is thoroughly deleted on key entry.

On the "display mode", the designated one record

equivalent of data is simply displayed at the work

station and the processings at steps ST54 and STS55 are

skipped over.

[Design pattern 16] Skeleton MMO11

Design pattern 16 is characterized in that a
copying function can be used in the stage of processing
at step ST52 of Fig. 19 and otherwise it is identical
Wwith design pattern 15. The term "copying function" is
a function by which one record equivalent of data
already registered can be copied into a new record.
Specifically, in design pattern 16, a screen for entry

of "the original record to be copied" appears in the



On the "display node", the designated one récord equivalent of data is
sinply displayed at the work station and the processings at steps ST54 and
ST55 are skipped over. [Design pattern 16] Skel eton MW11

Desi gn pattern 16 is characterized in that a copying function can be used
in the stage of processing at step ST3¢ of F|g 19 and otherwise it is

I denti cal %¥¥% Te e ng t

function byfwvén C %rhtg%%é ddgq%?v%lgeﬁé re%%r%@?stered can be
copi ed i nt Q13 YWV Q] de . g SPESHET €Al { Y. eﬁﬂeﬁ'@@'ﬂﬁ‘ 76 t Sipud 6, a screen for
entry of "the orlglna1 record to be copi ed” appears in the

- 36 - procasming ¢f agenefosi @&l Yeddrd. t@Me derede oméient code, e.g.
"0001", is entered in the input colum of "the original record to be

copi ed", onscomwtozquivalent cof ddtaladm YABC ARG hecbdl iGd.'Cois is
dlsplayed on the screen at the work station. There- fore, this design
pattern is dxﬂn&aweﬁnonwmhﬁt$mre&naattbhﬁewanheﬂtabs@mblé%hema-data on "ABC

| ndustrial Co." for only the portion differing fromthe data on "ABC
| ndustri al QQFG:rﬁk&ﬁtﬁﬁ%hs%rﬁﬁﬁteme%$g%o@é€@é¢%§ Wlyen 18he datgkel et ons
MVD20, MVD21 : g gattern 17 is suitable for use when the

to be added esembles the data on "ABC Industrial Co.",

for only the portion differing from phe data on "ABC
Industrial Co." need be entered.

[Design patterns 17, 18] Skeletons MM020, MMO21

Design pattern 17 is suitable for use when the
entry of one record equivalent of data requires two
screens and is characterized in that the processings at
steps ST53 and ST5U4 of Fig. 19 are repeated twice.
Design pattern 18 is characterized in that a copying
function can be used and otherwise it is identical with
design pattern 17.

[Design patterns 19, 20] Skeletons MM0O30, MMO31

Design pattern 19 is suitable for situations where
entry of one record equivalent of data requires three
screens at the work station, and is characterized in
that the processings at steps ST53 and ST54 of Fig. 19
are repeated for a total of 3 times. Design pattern 20
features a copying function and is otherwise identical

with design pattern 19.



entry of one record equivalent of data requires two screens and is
characterized in that the processings at steps ST53 and ST54 of Fig. 19
are repeated twice. Design pattern 18 is characterized in that a copying
function can be used and otherwise it is identical with design pattern 17.
[ Design patterns 19, 20] Skel et ons 3yMD30, MWVD31 Design pattern 19
Is suitable for situations where entry of one record equival ent of data
requi res thPesigacpabheras 2he BBlk stdkebatonad MMOBAar M¥OBAi zed in that
the processings_at steps ST53 and ST54 of Fig. 19 are repeated for a total
of 3 tines. EEsP%ﬁlﬁﬁtBQFﬁeQG 2?eh§U$Bétébé@p??ﬁgsiﬁhéﬁignsaﬁherg otherggse
| dent i cal th degsi atter - -
[ Desi gn pa?%%?%s g?ZFe°°r§k%9%f%ﬁ%anﬁmﬁgodaﬁﬂogﬁqulPes Pesi gn pattern 21

I f dat
roquires &° é%ﬁ%%ﬁ?%%%%é%%ﬁaﬁe%%%é%%&?ﬁ%m?%e
processi ngsp ¢ §ﬁgp roda §439£ '§T5 9an§L §§§§9 ﬁd fo a total of

5 tines. Desion pat ern gigﬁgea ares copy u8r s 8thermnse
| denti Cal aié tRepleatey pak! &1 fodd1 of 5w,mew eNBUL | ¥n Syak EBLRY 955 SI NG

(Design patterns 26) The term "w ndow enqulry system
processi ngf'eatdnss a copylng function and is otherwise identical

with design pattern 21.
4. Window enquiry system processing (Design patterns
23-26)

The term "window enquiry system processing" means
search processing using window W (Fig. 7) and for
implementing the solutions of design patterns 23-26,
skeletons WNO10, WNO11, WNO12 and WNO20 are provided.
Processings of design patterns 22-26 are invariably"
data search processings which function when the func-
tion key F4 is pressed in the execution of a calling
program, and while skgletons WNO10, WNO11 and WNO12 are
suited for situations where the data registered in the
master file is searched, skeleton WNO20 is suitable for
situations where the data registered in the transaction
file is searched.

[Design pattern 23] Skeleton WNO10

The program of design pattern 23 is, for example,

such that when the function key Fl is pressed in the



search processing using wndow W(Fig. 7) and for inplenmenting the

sol utions of design patterns 23-26, skeletons WN0O10, WNO11l, WNO12 and
WNO20 are provided. Processings of design patterns 22-26 are invariably
data search processings which function when the func- tion key F4 is
pressed in the execution of a calling ,program and while skeletons W10,
WNO11 and WNO12 are suited_ for situat%ons where the data registered in the
master fil3t#8esehr8heR, SERA ef ohhoniodipatsnpshprempbntesrnast i ons where
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" ' frler = ul O e code o e
}g?ienzpé f%i?ﬁ%tnﬁé%?éﬁth%ggggﬁaﬁggaﬁgﬁéﬁgg brgégagp,xﬁﬂ% 55 Eh&e of the

client misé1benenigsednat eiteRedTat sYBENSYSD { NAnchUPEhi pekey F4 is
pressed with the I D code input colum left blank or the function key F4 is

pressed wihcthen! Reynput igoppeBskil adtw thet 1 esde (Hf2 and ST60),
skel eton WNO10 starts functioning (Fig. 21). In skel eton WNO10O, it is

first enqucokummhkeherbhankaonnther fencsion(BE§1lFuand pheskedoes not exist,
the with the ID input column filed with the code (ST52_and
ST60), skeleton WNO10 starts functioning (Fig. 21).

In skeleton WNO10, it is first enquired whether a
parameter exists (ST61) and if it does not exist, the
processing sequence -proceeds to step ST62 and if does,
the sequence advances to step ST63. The term "para-
meter" is used in the above context to mean a search
start code set at pressing the function key Fi in the
operation of a calling program and, in the present
example, the client ID code entered in the processing
stage of step ST52 oflthe "clieﬁt master maintenance
program" corresponds to the search start code.

In the "client master maintenance program",
assuming that the function key FU is pressed without
entry of the client ID code, the decision at step ST61
is performed and, then, a window display for entry of

the search start condition appears (ST62). Since the

client ID code is now searched in the present example,
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sequence proceeds to step ST62 ahd if does, the sequence
o step ST63. The term"para- neter" is used in the above context

search start code set at pressing the function key F4

of a calling programand, in the present exanple, the

ed in the processing st age ﬁé step ST52 of the "client
sear.ch,start code.

in the
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naster
n the
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Engl Ry, SRS F 2 S AR S S SRR Sy FA i s
;:%g%the ?ﬂ%rd%w()fd 2’ ay " eanrfyo%Ei‘ éhréefs%%[?c% %aafl step ST61

then, entry o he search st

art

S

%Bﬂ%ﬁ%ﬁo%STGZ) Slnce the client ID code is nom/searched in the
anp - 39 - the display
i g. 2%5 oW SAFaG, 32, 85U prtdz;xtd&? o Ry i spl ay for

he search start condition. shown in Fig. 22,

in the

progr am of pdetiedh 23! ttRyvh 23.cdiinh A TOIfWM eW@yf @ aiid Yo loferdthe client

| D code an

d a colum 17b for entry of the client nane (initial)

i n kana

character dDe céhdeplamyed ddlum 15U ffiocat enttriyo ehttdre ailiffeart trtamd D code or
character in the correspondi ng colum. Assum ng, for exanple,

t he kana
the I D cod

d indai@l § dnekanaedharadtern gne displayed. It is
sufficient to enter either the ID code or the kana
character in the corresponding column. Assuming, for
example, the ID code "0010" is entered in the input
column 17a, the ID code and the corresponding client
name are displayed side by side for all the codes
including and.subsequent to the ID code "0010" (ST63).
On the other hand, the kana character "KA" is

entered in the input column 17b, all the client names
with initials including and subsequent to "KA" are
displayed alongside their ID codes (STé63).

In the "eclient master maintenance program", where
the client's ID code has already been entered, the
processing at step ST62 is skipped over and the ID
codes including and subsequent to the entered ID code
aré displayed in correspondence with the client names
(ST63). Since, in either case, a plurality of client
names and corresponding ID codes appear in the window

display W, the operator can move the cursor to the



colum 17a, the ID code and the correspdndihg client

si de by si
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Assum ng t

to "KA" are displayed al ongside their I D codes (ST63).

crrent

nane are displayed
de for all the codes including and subsequent to the |ID code
"0010" (ST63). On the other hand, the kana character "KA" is entered in
colum 17b, all the client names wth initials including and

In

and t he

inc'“%%g%mﬁﬁg %ﬁ%%e%“%gégg e%@?g??%%g?QiERtpgﬁeco %eigisplayed in

nce, 1N either case,

a

Otbﬁﬁlsi"emthen%@a%e%% CRIELSHRORY RG ¢l Dc%g%% @aRedr i N the window

e oﬁerator can nove the cursor to t

ms&a%ﬁiamepwotgir@wamtw g% e cHileesav@y (S§T63).,

at the corresponding client 1D code is "0005", the sequence

returns toytile thlel ¢RisuTRSEPat MBIQDEENRAGE alreadgmbednt RniteeedD i¢ode saved
(ST64), wth the result that "0005" has already been entered in
client | D ¢hadecilieunt dD wodeiaputhe odalnn ndhenpribigr alddmgen i s di spl ayed.
If the function-key F3 or the function key F12 is pressed in the

processi ngpsogyam sicrsesp iSTEL splagesp STE3, thehd ungltiiong keyodiBa@rr esunes

spont aneousl y. Thus, when the calling programis

the function key F12 is pressed in the processing stage
of step ST62 or step ST63, the calling program resumes
spontaneously. Thus, when the calling program is
displayed, its client ID code input column remains
blank.

[Design pattern 24] Skeleton WNO11

Design pattern 24 (skeleton WNO11) is substantial-
ly identical with design pattern 23 (skeleton WNO10),

the only difference being that the search start condi-

t he

tion cannot be designated using a kana character in the:

processing stage of step ST 62. Therefore, design
pattern 24 is useful for situations where the master
file not employing kana characters is searched.

[Design pattern 25] Skeleton WNO12

Design pattern 25 (skeleton WNO12), like design
patterns 23 and 24, is a processing for searching the
master file data in the window of the screen. The

contents of action are similar to those of design



di splayed, its client 1D code input colﬁnn'renains bl ank. [Design pattern

24] Skel eton WNO11 Design pattern 24 (skeleton WNO11) is
substantial- |y identical with design pattern 23 (skel eton WNO10), the
oply difference being that the search start condi- tion cannot be

desi gnat ed using a kana character iq_%Qe_ processi ng stage of step ST 62.
Th f , | ' It ' e the master

file not oReEE g2Rakakenaran, BVETTY bukrbnls! H‘é‘%h@@?gﬁ‘%&rgeﬁg 25]

Skel : ' t t , hi k& desi gn
pa?tgﬁgg ZgﬁgﬁgcgﬁT1FSEE§B?§g§§S%ﬁé@?§?hggg?%ﬁigglﬁﬁgégﬁag%gr fiIZ gata I n

the w ndowjesighateareen- theepreeBs8Phg QEaé@tb?ns%é? srrgpl.ar to those of
desi gn - 41 - pattern 24 (skel eton

WNO11) butihbBepefi@englypatt ehe kearehasegher caad.i nThBakearsdarch fixed
val ue can be designated, in the processing stage of step ST62,
I ndependenfiyedf vaheeséar ahvataet fdrdrg dhe s€asehrchi reddislioasi.s a val ue
fixing one of search conditions. Taking the search of an "enpl oyee naster
file" contB@akingi bhei séavctiual dat Yeoplojeecenpsbprefide”anocatainke, the
design pattern 25 is effective when only the personnel manning a given
depart ment 1ng. §ndpyddneds dpépapnnhe, employees as an example, the

design pattern 25 is effective when only the personnel

manning a given department, e.g. Business Department,

is searched.

The above may be specifically explained as fol-

lows. In the case of design pattern 25 (skeleton

WNC12), when the ID code of Business Department which

is a search fixed value and the employee code "0020"

which . is a search start code are entered (ST62), all

the data on the employees belonging to Business Depart-

ment and assigned with employee codes including and

subsequent to "0020" are displayed at the work station

(ST63).

[Design pattern 26] Skeleton WNO20

Design pattern 26 (skeleton WNO20) is suitable for
searching a transaction file, that is to say the data
registered by the programs of design patterns 1-7.

Its action, illustrated_in the flow chart of Fig.

21, is characterized in that a plurality of search



I s searched. The above may be specifi‘cally explained as fol- |ows.
In the case of design pattern 25 (skeleton W\012), when the ID code of
Busi ness Department which is a search fixed value and the enpl oyee code
"0020" which is a search start code are entered (ST62), all the data on
t he enpl oyees bel onging to Busi ness_Dgpart- nent and assigned with

enpl oyee codes I ncl udi ng and subsequent to "0020" are displayed at the

work st ati6Andi&igys. ca D@§|@ﬁtﬁ§€ﬁe?ﬁ S&ep ST6ZKe| EO8n expRplE . Peflgn
26 K bI f n tra saction file

Eﬁgie{g_to : e%ﬁéogthO% Qfsﬁagb Syepﬁﬁgpf§§%;ﬁ§58% g &l °bgtterns 1-7.

Its actlon PlkHétpﬁhgﬂe¥nd5Q% E1ngﬁhggg %Bte%%d 1%1Searc Q%E?Z;eflzed in

h I h
Eoﬁélglgngra hty o searé t p §Tg . Fk | whgn e | D code of
ghans "gégﬁ@ﬁgh% of FEEE . Ft%e voggﬁﬁ% q“f& 3" are entered

supplier name ustria cher)da

in searchi ggtat BRt3BGIihigtaheOBohli®15AsChrkl @1sP16788%)in ghle the data
sati sfying thg condlt?éng a?e dFspﬁa;édslnr 1s§ § nT63 5. Voucher

printing syshaBwp(gresyi.ng (desi gn patterns 27 34) Design
patterns 27-34 are processings for printing
5. Voucher printing system processing (design patterns
27-34)

Design patterns 27-34 are processings for printing
vouchers or slips. These design patterns are comprised
of the following combinations of skeletons LT020,
LT021, LTO030 and LTO40.

Design pattern Zf = LT020

Design pattern 28 = LT021

Design pattern 29 = LTO10 + LTO020

Design pattern 30 = LT010 + LTO21

Design pattern 31 = LT010 + LTO030 + LTO020

Design pattern 32 = LT010 + LT030 + LTO21

Design pattern 33 = LTO40 + LTO020

Design pattern 34 = LTOUO + LTO21
[Design pattern 27] Skeleton LTO020

The processing outline of design pattern 27
(skeleton LT020) is shown in the flow chart of Fig. 23.
This design pattern is suited for outputting a hard

copy of contents of a file not containing demarcations



vouchers or slips. These design patterné are conprised of the follow ng

conbi nati ons of skeletons LT020, LTO021, LTO30 and LTO040. Desi gn
pattern 27 = LT020 Design pattern 28 = LT021 Design pattern 29
= LTO10 + LT020 Design pattern 30 = LTO10 + LTO21 Desi gn
pattern 31 = LTO10 + LTO30 + LT020 . Design pattern 32 = LT0O10 + LTO30
+ LTO21 g t = LT 40 + LTO020 Design pattern 34 =
LT040 + Lfﬁ%l@gf%bsgﬁﬁﬁp% t ﬁ§§9T toiP%keleton LT020 The processing

[ d k L fl har t
of Fig. 23 TirREy ShE Eeqrd Fo LMy APGE 18, SHPEsEENb R, “Cony o

contents oélﬁef(sﬁwtaﬁ@niﬁ' ah@g?gfér%fatopngena of file

- 43 - of data, such”as a mmaster rst, one r%corg is read from

the correspeoseésgingi beds STTLI2 ppdahd 6ﬂﬁeﬁﬁ§§ggglgcﬁbﬁeE§F?f Bhle), the

processi ng ends (ST/72), and otherwi se (if not I ng procedure
for pr|nt|equmSn@epfoceedréSﬂaﬁ)prlﬂhﬁngdislperpbﬁﬁ@dU(sngo printing is a

processing for establishing an appropriate printing position or the |Iike
for one rethe dedijtingl pnocedureafiovlapainfiegeis a processing for

establishing an appropriate printing position or the

like for one record equivalent of read data. There-

after, it is queried whether one page equivalent of

printing has been completed or not (ST74) and if the

answer is affirmative, a header line for the next page

is printed (ST75).

In the event a header line for another page is
unnecessary because only one page suffices, one page
equivalent of the edited data is printed as it is
(ST76); the next one record equivalent of data is then
read out (ST77) and the sequence returns to the pro-

cessing at step ST72.
[Design pattern 28] Skeleton LTO021

The processing outline of design pattern 28
(skeleton LT021) is shown in the flow chart of Fig. 2U.
This design pattern is characterized in that a pro-
cessing (ST76') for printing a specification header HD
is interposed between the prodessing at step ST75 and

the processing at step ST76. The term "specification



after, it is queried whether one page equivalent of printing has been
conpl eted or not (ST74) and if the answer is affirmative, a header line
for the next page is printed (ST75). In the event a header |ine for
anot her page is unnecessary because only one page suffices, one page

equi valent of the edited data is pristggd-as it-is (ST76), the next one

o the prontadBi il 3., fefaxanpas dhe, S0NGan B! VOUGHATLY on LTOZL

The processi Uty lyi of i.gn tter 8 leton LT i s shown in

t he 1? | ow cﬁg?ltg ngl' ;él %ﬁf'zi’.&%%ﬁis d g’s‘? [ grllﬂ&% Fscﬁﬁﬁﬁsezﬁiﬁ?ﬁ%ﬁzégfgt g ng sgd
ro- cess iyt :

Eetmeen thg@gfocessingagﬁegggg S?gS%gﬁg%%Fﬁgggf%§§33|ng At step ST76. The

term "specFfigiai,0Aand every time the contents of one "vo‘h%h‘ethQﬁﬁ‘é HD'
nmeans, for exanple, the contents of voucher nunber 14 Al, voucher date

14A2, suppbicen pavimte4A3 thied coptetits of W gRaleA¥ part haiasrad fication
file 14 of Fig. 8 and every tine the contents of one voucher have been

printed, tpeiodedeiSS76f dt.he header part 14A are printed (ST76').

The flow chart of Fig. 24 is now further described wth reference to the

hard copy shownThe Eilgw Zhart of Fig. 24 is now further described
with reference to the.hard copy shown in Fig. 25.
First, one record is read from the correspondiﬁg file
(ST71) and, if EOF (end of file), the processing ends
(ST72), and otherwise (not EOF) an editing procedure
for printing is performed (ST73). Thereafter, it is
queried whether one page equivalent of printing has
been.completed (ST7U4) and if the answer is affirmative
and pagé change has been done, the header line for
another page is printed (ST75).

Where the procedure for page change is unneces-
sary, it is queried w@éther one voucher equivalent of
data has been printed and if the answer is affirmative,
the contents of the header part 14A as well as the
heading is printed (ST76'). And one record equivalent
of edited data is printed (ST76). Then, the next one

record equivalent of data is read out (ST77) and the

Sequence returns to the processing of step ST72.



First, one record is read fromthe corresponding file (ST71) and, if EOF
(end of file), the processing ends (ST72), and otherw se (not EOF) an
editing procedure for printing is perforned (ST73). Thereafter,
gueri ed whet her one page equival ent of printing has been conpl et
and if the answer is affirmative and gpge change has been done,
line for ' ' , Q

page change
of data
he

.of the

-!edu

h@foggin printed and’if thé answer is éff{rnét{ve,"the

rt 14A as well as the -heading is printed (ST76")

record equival eDésigﬁdSQH:sPnQaw éﬁctipﬁbnéﬁ)é §§TZ§hgtIEﬁEedt BRaRe

record equivalent o

ata 1s read ou ST77) and t sequence re

the processh@0dppbcesePn@d78f skeletons LT020 and LT021 are -
[ Design patterns 29, 30 Skel etons LTO010 + LTO020, LTO021]

patterns 29especBivaly ppecedsdibytthet ppbcesbengr oceskebgsonf skel etons
LTO020 and LTO021 are respectively preceded by the processing of s

LTO10.

LTOM8.illustrated in Fig. 26, skeleton LTO10 inple- ne

processing for designating the range of the voucher to be printe

a screen for enffyl

fustrated in Fig. 26, skeleton LTO010 imple-
ments a processing for designating the range of the
voucher to be printed; First, a screen for entry of
the printing condition appears at the work station
(ST81). Now, design pattern 29 is described taking the
printing of contents of the "client master file" of
Fig. 18 as an example. The operator for instance
enters the ID code "0001-0010" as the printing condi-
tion (ST81), whereupon a meSsage for confirmation is

displayed (ST82). Then, a message reading "in print-

it is
ed (ST74)
t he header
re for
equi val ent
contents
. And one
xt one
turns to
45 -

Desi gn

kel et on
nts a
d. First,

ing" appears (ST83) and the processing of, for example, -

a "voucher printing ppogram" constituted of skeleton
LT020 starts operating (ST84).

While design pattern 29 has just been described,
design pattern 30 is different from design pattern 29
only in that the voucher printing program called at
step 84 is constituted of skeleton LTO021.

[Design patterns 31, 32] To10 + LT030 + LT020, LTO21

Design patterns 31 and 32 are such that the



the printing condition appears at the work station (ST81). Now, design
pattern 29 is described taking the printing of contents of the "cl
master file" of Fig. 18 as an exanple. The operator for instance

the 1D code "0001-0010" as the printing condi- - tion (ST81), whereu
message for confirmation is displayed,eST82). Then, a nessage read

print-
"voucher
(ST84).

pattern 30
printing pr

[ Desi gn pat erns %?ﬁé3§faék?g§g8n8€¥%§8COQ§T6§5&E Eelg%ogeérgﬁ
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Fig. 27,

i's

characterized in that the main file is thoroughly read

and the workdf jhstupbdevedisTogpiwakl§i befpbot Fon- thedaftdshgabove is

typically a file for the adding operation.

Taking the printi

contents ofopératpenifica-

Taking the printing of contents of the specifica-
tion file 14 of Fig. 8 as an example, one record
equivalent of data is read from the specification file
14 (ST91), and if not. EOF, the read data are edited for
printing (ST93). Then, the addition operation is
performed for the products of "unit purchase price"
multiplied by "purchase quantity" (ST94). Thereafter,
the next one record equivalent of data is read out
(ST95) and the sequence returns to the processing of
step ST92.

After the proces§ing of skeleton LTO030, actual
printing is implemented by the processing of either
skeleton LT020 or skeleton LTO21.

[Design patterns 33, 34] LTO40 + LT020, LTO21

Design patterns 33 and 34 are such that the
processing of skeleton LTOUO is performed before the
processing of design patterns 27 and 38. As shown in

Fig. 28, the processing of skeleton LTOu0, like that of

1.

own in
once

ng of

46

e course proce55|ng of



tionfile 14 of Fig. 8 as an exanple, one record equivalent of data is
read fromthe specification file 14 (ST91), and if not EOF, the read data
are edited for printing (ST93). Then, the addition operation is perfornmed
for the products of "unit purchase price" nultiplied by "purchase
quantity" (ST94). Thereafter, the nexg7 one record equivalent of data is

, i f t ST92.
ro the %i}ﬁ?s%ﬁ}@%siEq“e‘é%el?ﬁ‘iﬂe#ﬁ%%fh”ezcéq"rﬁf‘f t.{ KA ENE qaA Z_miﬁt od by
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Lhe Drocesy g, el Shot iRt Vel AR, BRI O,
such that the eSS tha, sﬂﬁelﬁ{eoreaa?@@ 'S%angm{ ’fgflbgl&?,; e the

processi ng of design patterns 27 and wWn 1 n t he

processi ng 1dfstskal aiayn LSRG T iinke dHatcdtdition is displayed.
- 47 - skeleton LT010, designates the condition for the ddta ZEgbe _ ]
fd@t, in the

printed. Thiewi ftfrer o kttareer fsFalgt @ ilsT%laaiﬂfbd-Mri%S,

case of skeleton LT040, a |I|ist of data satisfying the condition is

di spl ayed. priiowgingheoff lanntemts off they trizthsae by &finess tiakj meg t he

printing of contents of the transaction files 12, 13 shown in Fig. 5 as an
exanpl e.  ShowrFiimstFigs & &5 @an fexampitay of the printing condi-

First, a display for entry of the printing condi-
tion appears at the work station. It is now assuhed
that the operator designates the condition of
"1994/10/1 -- 10/5" (ST101).

Then, all the data satisfying the above condition
are displayed as shown in Fig. 14 (ST102). At the same
time the action code input column also appears on the
screen at the work station and, therefore, the operator
inputs an appropriate action code (ST103).

Thereupon, a message for confirmation is displayed:
(ST104). Then, a message reading "in pfinting“ appears
(ST105) and the business form program is called (ST106).
The business form program has been prepared either with
skeleton LT020 or skeleton LT021 and the selection of
design pattern 33 or design pattern 34 is dependent on
which of skeleton LT020 and skeleton LT021 was used.

6. Batch updating system processing (Design patterns

35, 36)



tion appears at the work station. It is now assunmed that the operator

desi gnates the condition of "1994/10/1 -- 10/5" (ST101). Then, al
the data satisfying the above condition are displayed as shown in Fig. 14
(ST102). At the sane tinme the action code input colum al so appears on the
screen at the work station and, therefgre, the operator inputs an

apprppria@ﬁg&&féﬁﬂggfgéré5§%g3)- ;Skﬁieggﬁreﬂﬁﬁfﬂ a message for
confirmti - . e reading "in printing"
appears ST10 t h N@SS ' l he The
bgginess §orn1g?%g?g%1ﬁ%gpﬁzgn§%rg%géggegﬁgﬁggta?tEg éngg§%%9?# 20 or

skel eton LdQR1sppdatenseliRebbon Pl1edesi dpdReblchntRSudr ddasbgn pattern 34
i s dependent on which of skeleton LT020 and skel eton LT021 was used. 6.

Bat ch updadt nghsysbern SteEe6Rl NTyPecalbypather oase in36hidh)

- 48 - [Design pattern 35] Skel eton BU020 Design pattern 35
(skel et on BkBRGActson plbeedatagaréoreadt oati one wheordaefiiivars updat ed

wi thout dialog at the work station. Typically, the case in which

transact i oheht| af taraanpbherafloouupdatingcthd equitents pé€ne after anot her
for updating the contents of a master file corresponds to this processing.
Mor eover, maftepr §idaucersespendsr et thisaPrersssang fi Mereqyer

the procedure of coﬁstructing a temporary file (work
file) corresponding to a voucher'print image (e.g. Fig.
25) prior to print-out of the data accumulated in the
transaction file also corresponds to this processing..

The above processing is now explained with refer-
ence to the flow chart of Fig. 29. First, the initial
one record of the transaction file is read out (ST111)
and, if not EOF, specification editing is performed
(ST113). The specification editing means a processiné
for editing one record equivalent of read specification
data into the format of the master file, temporary file
or the like which is to be updated.

Then, based on one record equivalent of edited
data, the master file, temporary filé or the like is
updated (ST114). Then, the next one record equivalent
of data is read from the transaction file (ST115) and
the sequence returns to the processing of step ST112.

[Design pattern 36] Skeleton BUG10 + BUO20




file) corresponding to a voucher print imge (e.g. Fig. 25) prior to
print-out of the data accunulated in the transaction file also corresponds

to this processing. The above processing is now explained with refer-
ence to the flow chart of Fig. 29. First the initial one record of the
transaction file is read out (ST111) _ d, if not EOF, specification

editing is perfsggggpdggﬁ %gélggh?ssgegkéhgggaﬂ gglhh@ghngﬁ@s a processing

for editing one nt = of speC| cation ata into the

format of ﬁBﬁa€$§gethhE% oh€TROEAL¥rEH! Bridi Eaethbk?r e ing to be

updat ed. ase on one record equivalent of edited data, the

master filge ng@g Pﬁtﬁb%ﬁ gs.the like is updated (ST114). Then, the next
one record equivale of data is read fromthe transaction file (ST115)

and the sequengg kabwhn3int @ikhe3pr,oeecddispdayf foreendtyldf thBesi gn pattern
36] Skel eton BUO10 + BUOgO pd prSry ) p 49 -

Desi gn pat updat3tg soaditdoasSiirgti appearis e thepderiesy d&Tdidlidon is
entered prior to the processing of design pattern 35. As shown in
Fig. 30, aHeirepl apdadingniofy sofaster didst ifiey @aRpaniag @& dabidppears on

the screen (ST121). Here, updating of a naster f|| fQr r|n a debit
note on t haob&sios dhedbesis of dafeeivon SERtS % %’C%% J |

20 among the data registered in the transaction flle of
Fig. 11 is taken as an example. For example, the
operator enters the updating condition of "9/21 --
10/20" at the work station (ST121).

Then, a message for confirmation appears (ST122).
As the operator presses the Enter key, a message
reading "updating" appears (ST123) and the updating
program constituted by skeleton BU020 is called
(ST124). Thereafter, according to the procedure of
design pattern 35, only the corresponding record of the
transaction file of F;g. 11 is read out and the con-
tents of the master file are updated.

Design patterns 1-36 have been described in
detail. Now, the procedure for automatic program
generation by dialog is now described. As an example,
the contents of processing up to completion of an
"employee master maintenance program" are now des-

cribed. The "employee master maintenance program" is



20 anong the data registered in the transaction file of Fig. 11 is taken
as an exanple. For exanple, the operator enters the updating condition of
"9/21 -- 10/20" at the work station (ST121). Then, a nessage for
confirmati on appears (ST122). As the operator presses the Enter key, a
nmessage reading "updating" appears (S(pLl23) and the updating program

constltut%bapgtﬁésﬁ@an%@agpaﬁ ﬁﬁk&ﬁd s(§E$?&¥edTB§r€§fet gbm-according to

the procedure o design pattern 35, e correspondi ng record of the

transacti oputérespétEingof 1tijgs ueadIeuasaadgbbgrﬁmnby WRDER @het he master
file are updated. Design patterns 1-36 have been described in

detail. Nowempheypeomaster foOlelusoortdcipnr opeadisienemstyod by dialog is
now descri bed. As an exanple, the contents of processing up to conpletion
of an "enptogsgedufrem warktshabtenpr8fiaWtnate negideer, rewvitsd. The
"enpl oyee master mai ntenance ram' is

- 50 - an gppﬁebateoﬂapaognahgah BAivédupdr empdoppeshe com puter system
of Fig. 1. It is a programby which the "enployee master file" stored in

the disk nennryTQel§Ut8@é§é§eBPPSBﬁmmﬂﬁke§@§#Péngcvﬁidvﬂﬁ ﬁ@ Fbgﬁster
L?géfznlgehgﬁégﬁgﬂnaééoaavigego?ghgggggnPEEBPgﬁ?P§ aFéﬁﬂédofnﬂéa ggatlc
processingpﬁ§gggglo}ligabe518n (1b), screen image file design,
(1c) business form file design, (2) registration of
unit information, and (3) detailed program design.
However, in the case of an "employee master maintenance
program", where no voucher printing process is involved,
automatic generation of the "employee master mainte-
nance program" is completed only tﬁrough physical file
design (Fig. 31), screen image file design (Fig. 34),
registration of unit information (Fig. 38) and detailed
program design (Fig. 39).
(1a) Physical file design (Fig. 31)

With the computer set to the action mode of
physical file design, design of a physical file is
carried out by dialog. Since the task in this example
is to design an "employee master file",'it is sequen-
tially decided what fields are to be provided for one
record, how many bytes should be used for the region

allocated to each field, and what field should be



physi-cal f

file design, (2) registration of unit information, and (3) detailed

ile design (I b), screen inmage file design, (1c) business form

program design. However, in the case of an "enpl oyee master naintenance
pr.ogr ant,
generation of the "enpl oyee master maigfe- nance progrant is conpleted

only through RMELdor Idhe HAE T Ud Giselilas AL IS

(Fig. 34),
progr am degingn sld-ich @®M131).1la) Physical file design (Fig. 31)

the conputer set to the action node of physical file design, design of a

where no voucher printing process is involved, automatic

registration of unit information (Fig. 38) and det ai | ed

degelf idey design

Wth

physical file i Aftar rdepladidy ofl @dmgry Il X himftamtatidon hiss exanple is
to design an "enpl oyee naster file", it is sequen- tially decided what
fields are databdgeeovdaEgf adocumentr deorphintoad noauty inytresspdngee dde used
for the region allocated to each field, and what field should be

- 51 - sel perddrfent ten itla tiohd SKIER as & it B3 eshrans keydatand so on
(ST131). Af ter conpletlon of entry of all information, a data base
desi gn docm d%swn rAGUIARt | n mrﬁbet'oh%hn%t 3R pliiald

(ST132). Fi shows a data base design docunent i nce the "fleld nane"
20a, "fiel &% @002-0c"f1%11‘b|wtt%/b@0bz’o fl%%‘&@&ﬁfgiftuﬂﬁtﬁ\% 200,

"data type" 20e, etc. are displayed according to a
predetermined format, the contents of design can be
ascertained at a glance. Moreover, as long as this data
base design document is stored, anyone can- easily know
the contents of the "employee master file".

Upon completion of physical file design by dialog,
source codes of the physical file are automatically
generated (ST133). And in response to appropriate
manipulation, a physical file source list is printed
(ST134). Fig. 33 shows the source list. Thus, a hard.
copy of a source 1istlin perfect correspondence to- the
design document of Fig. 32 is obtained.

Then, the source codes are compiled and a region
for the "employee masﬁer file" is secured in the disk
memory 3 (ST135). 1In this example, the ID of the
"employee master file" is ﬁRCMEMPP", and the ID fields
of "EMPCDE"--"EMPUDT" are defined.

(1b) Screen image file design (Fig. 34)




"data type" 20e, etc. are displayed accordinhg to a predeterm ned fornmat,
the contents of design can be ascertained at a glance. Mreover, as |ong
as this data base design docunent is stored, anyone can easily know the
contents of the "enpl oyee nmaster file". Upon conpl eti on of physica
file design by dialog, source codes.gfo the physical file are automatically

generated (ST133). And | respons to approprlat mani.pul ation, a physical
file source Iis °g pPFnt 0§ cPﬁ?fg 1g getzdo ﬁ%ﬁsafﬁé°§o@ﬂﬂ§lq fst. Thus,

har d f h
docament “oPCRen” HHEE Bintst el @i o R UIRARE trdael T4 Compi 1 oo
and a 1e9igq grromd S IB TR ) o S gc%%%wq%a g i sk memory

3 (ST135). 'S exa oyee nas
" ROVEMPP", 3@Rkd gtnhe thig fs'k@l@%on()fto B 'm'us%N%QD-F'J. r&te d%ﬁtfe'r‘md (1b)
Screen i mage file design (Fig. -52-

Then, as t h@neanputrer ﬂhass%txamlbhet&@t i"@hpTRdR Omastereqainrage file
de3|gn design of a screen image file is performed by dialog (ST141). In

screen i mgenanice plegram” tilse prleplagiedn biyo utd lusdthgnskielleedn rst deter-
mned. In this exanple, the "enpl oyee master nmain- tenance prograni is
prepar ed bYWMotlill i(diesd gok plakitern 16).
As illustréted in Fig. 19, skeleton MMO11 (design
pattern 16) requires a screen for key entry (ST52), a
screen for entry of specification data (ST53) and a
screen displaying a message for confirmation with a
concurrent display of specification data (ST5.4).
Therefore, these are Qetermined step by step.
After completion of all screen image design by the
processing of step ST141, an appropriate manipulation
is made, whereupon a screen image file design document
is printed out (ST142). This screen image file design -
document sets forth dqtailed information on all the
screen displays (ST52, ST53, ST54), the contents of the
screen image design can be accurately ascertained from
this screen image file design document. Figs. 35 and
36 show "image layouts" as parts of the screen image
file design document. It is clear that at step ST52 of

Fig. 19, the screen at the work station is as shown in

Fig. 35 (FMTO1 + FMT91) and that at steps 53 and 54 of



MWD11 (design pattern 16). As illustrated in Fig. 19, skeleton MVOL1
(design pattern 16) requires a screen for key entry (ST52), a screen for
entry of specification data (ST53) and a screen displaying a nessage for
confirmation with a concurrent display of specification data (ST54).
Therefore, these are determ ned step st ep. After conpletion of al
screen i mage design by the rocessfng of step . ST141, an Sﬁﬁropriate

rnani pul at i Hh8+i 9 bBE ﬁﬁEFSBpBﬁ ghecFeek skagdoni L& 88sidnud&cCunent s
i nt ed t (ST142 Thi [ I ' d t ts forth
et ai Ted | REFmtnoRi8n 361 CFAE02, T RHRDY S, PETEDsroo " Staa, *SToa) " the
t ent f th | desi tained f
Chi's screen | magROfi FEARLEREGNTEE 48:18R BF heLKAREed BakRe. " 1 e O

| ayout s" ag;part sa h e [ e ' l@n u t. It is clear
y BilP 5§og?cg Soé@%g?ﬂr gRECschikbf @ﬁ%g%mgggﬁ gra

that at step T Fi g. , the screen at station is as shown
in Fig. 38utbii@icalklT8éheprndeih@bTali3gt.epaAna3 iandespotbe to . .
- 53 - Fig. 19, the screen at the work station is as illust- rated in Fig.

36 (FMI02 appbbphiateMi@hlipulationipanphyspkcali ¢1lef sdapcenlaktt he screen
i mage file, source codes for the screen inage file are automatically "
generated {(STpa3pteAnduitn (E83pbnse Fag.apr showat e partpofathen, a physical
file sourcchLZa image file source list. Particularly, the 17th

through 52nd lines show a source list relating to the

screen image (FMTO1) for entry of key data at step ST52

(Fig. 19). |

_'Thereafter, the source codes are compiled and the

object codes of the screen image file are generated

(ST145). The name of this screen image file is

"employee master maintenance" and the ID of the file is

"RCOODOO1™.

(2) Registration of unit information (Fig. 38)

Now, the computeg should be set to the unit
information registration mode by appropriate manipula-
tion. On the unit information registration mode, an
outline of the "employee master file maintenance
program" is designated by dialog.

As shown in Fig. 38, the name of the program to be
prepared and the skeleton to be used must be specified

in the first place (ST151). Here, a program called



is printed out (ST144). Fig. 37 shows a barf of the screen inmage file
source list. Particularly, the 17th through 52nd |ines show a sou
relating to the screen imge (FMI01l) for entry of key data at ste

(Fig. 19).

Thereafter, the source codes are conpiled and the

codes of the screen image file are gengjated (5T145)-dT?ﬁ ”?EF ?fth File
i i€ d N ter ,aj ntenance' an e 0 e
e " Rocopo iS4 mai e IR o< deieiie s . 6) oW
ni i ' | st L on node by
(e coml S o e YL oh0VOT LA o

appropriate mani pu

tion. ?on

outline of itrdyermRied &y et %’inféﬂl'f é%é}téé‘amﬁ% HO UMY %%afgigéﬁ

di al og.

As shown in Fig. 3 t he nane of the program

and the skglsfti®1 .0 be used nust be specified in the first place

Here, a programcalled - 54 -

rce |list

p ST52
obj ect

this

node, an
gnated by
pr epar ed
(ST151).

enpl oyee

mast er mai nt enarftesn j siRyestey atpgll i tigon Shed gt DV @sndmitépned above.

Ther ef or e,
(ST151).

these information can be sinply entered fromthe work
is calheatd firfom e digiflérett Erograp anthe pergertsates be

received from the other program is determined (ST152).
In this example, there is no parameter to be received
from any other program.

Then, the files to be used by the "employee_master
maintenance program" are determined (ST153). In this
example, the "employee master (RCMEMPP)" is used as the
physical file and the "employee master maintenance
(RCOODO01)" is designated as the screen image file.

. Finally, an external program to be called during
the operation of the "émployee master maintenance"
program is determined (ST154). 1In this example, code
search processing with function key FU (Fig. 19) is
used and, therefore, an external program for code
search is designated. It is assumed that the program
for code search has already been prepared'using any of
skeletons WNO10, WNO11 and WNO12.

(4) Detailed program design (Fig. 39)

Completion of unit information registration is

followed by the processing for detailed program design

station



is called froma different program the paraneter to be received fromthe
other programis determned (ST152). In this exanple, there is no
paranmeter to be received fromany other program Then, the files to
be used by the "enpl oyee master nmintenance prograni are determ ned
(ST153). In this exanple, the "enployge.master (RCVEMPP)" is used as the

'Sgiféﬁiie55§§“ﬁﬂ§n§p?éeﬁgphﬁéﬁgr.rsﬁ%kaqabﬁt?ﬁiﬁﬁﬁati HoYEEVARE pr ogram to
be cal | ed gYEhNgndlDe4ARET BHLRBsRAnKRe (sCURKRIER FRSliza gy Nt enance’

programis determ ne i S exanp sedrch processing

with functignikey.F4rhbsg. slahel §ke‘1%%@na'm‘101t1h‘irseﬁ‘i’§/@de§n13’%‘”na' program
for code search’is designated. It is assunmed that the program for code

sear ch hasbéhyeﬁdY‘tbéﬁnApéﬁﬁaﬁ.ﬁdwiikiﬁlﬁla'b)ér‘(tflonsIBE|(?T-1@DS2\5\'“@310 WNO11 and
WNO12. (4) Detailed programdesign (Fig. 39) Compl etion of unit

i nf or mat i oordegi shagt aovarietioblfopedcesstihgspicanedei mgdeoncdetrd- ed
program desi gn - 55 - shown in Fig. 39.
Here, detaihgdtonthenprocedureyioffigFig.t H9,ndihei dn&iripsdcepartgsfis entered
by di al og (ST161) Thus, since skeleton M1l is divided into body
portion A &hg | ﬁGP&pNGQImﬂéﬁ?foﬂaBn@ngncg)RH¢SP@mdeﬂStﬁ§$aa vari ety of

proce55|ngs can he nmde accord-
blished in detail at the stage of step STi161.

After completion of the above processing, the
program design document is printed in response to
pertinent manipulation (ST162). In the automatic
program generator shown in Fig. 1, a program design
document for each of design patterns 1-36 is stored in
semi-finished state in the disk memory 3. Therefore,
after completion of the above detailed program design
(ST161), a program design document in perfect éorres—
‘pondence with the particular program can be made
available as a hard copy.

Further, when the detailed program design (ST161)
has been completed, the source codes of the "employee
master maintenance program" are automatically generated
(ST163) by combining the information entered so far
with the source program of skeleton MMO11 which has
been registered beforehand. And the source codes are

compiled and an object program is generated (ST165).



ing to the procedure of Fig. 19, the intrinsic part of the "enployee
mast er mai ntenance programt is esta- blished in detail at the stage of
step ST161. ' After conpletion of the above processing, the program
design document is printed in response to pertinent nmanipulation (ST162).
In the automatic progran1generator §Wﬂ§ﬂ in Fig. 1, a program design

1

d , i -finished stat
o the i oHORERERy s 1A TRERBeBRE TonperEinay f@%%ét% w‘féj?@?v'ezgrite ailed
n perfect c S-
ngg;ﬁg;dﬁﬁkﬁEgﬁéséég%%guﬁé%Eog%aEkgﬁggﬁn6§Qﬁ§ . aLaiFabIe as a hard copy.
Further, when tb? dehﬁ'Eﬁ@w@rﬁgkgghd%?'Qﬂe(§g%§%% ?F ﬁfquonpleted, the

source codes of mai Nt enance

0t oot | 0kl 1 BEBR" BHO ml@gg Dy 10 K31 3 ”é%u fOIRldson et er ed so

far with the source program of skel eton 1 mhlch has béen regi stered

bef or ehandpaAng bheta@UbQQn@@deseﬁb@oy@@”ﬁhb@@raﬁﬁlﬁ%e%ﬁh%%[ programis
generated (ST165). - Moreover, in

response tprpgramient Whddiepthat sonrca cpﬁ@gr@WISQQrGmeu%Webs printed
(ST164). Fig. 40 shows a part of the source programof skeleton
MVOL1 and pagternimghpfenancesprogranddbayvei colpans, £dfl lielde ipr iwittdd
“enpl oyee %ﬁitﬁgrﬂa%95%n%?03/", the line with the mark "//" is a

line representing a direct copy from the source program

of skeleton MMO11 and the line with the mark "/" or

left blank is a line representing the automatic genera-

tion based on information input by dialog. The line

designated "PLIST COMMON" in Fig. 40 is an insert of

the lines 136-143 of Fig. 41, and the lines designated

"KLIST COMMON" and "MAKING NG" are inserts from the

lines 150-155 of Fig. 41. Moreover, the line

designated "COPYRIGHT" 6f Fig. U0 corresponds to the

line 159 of Fig. U1. .

In the automatic program generator of Fig. 1, all

application programs are generated by combining

skeletons which are source programs in semi-finished

state. These skeletons are high-quality programs pre-

pared by expert programmers skilled in the particular

programming language, and program design proceeds by

dialog. Therefore, even a novice can implement an



program’. While the source codes of the “enployee mast er mai nt enance
program’ have colums filled in with the mark "//" or "/", the line with

the mark "//" is a line representing a direct copy fromthe source program
of skeleton MWMD11l and the line with the mark "/" or left blank is a line
representing the automatic genera- n based on information input by

i ﬁ'eé’gigéhézéoﬂﬁtﬂe%'e%%?taiﬁahph'gsﬁ.pm Rt g Arakran (Fr ConeN and |
“MAKI NG NG, Egah%égé$§léﬁ$gh%?§¥ n%e uﬁ%&l 5 of Fig. 41. Mreover, the

l'i ne de5|gnat corresponds to the i ne 159 of
Fig. 41. MB rleld& o2t QTRIIC aPRGHBLSE al |
application prograns are geneFa€e3%b§ %gthﬁ#f&?ﬂ'd%L etons &%lch are source

prograns i pepedict! icoirieepondetice w‘i*wS%h%kqh%@mdara%ph'&f&tqw ity prograrms

pre- pared by expert programers skil in the particular progranmm ng
| anguage, pndgpamgmammeSIgwaﬂaemeedinbmheMﬁﬁr@gomequf@m@, ,even a novice
can i npl enment an - 57 - autonatlc

gener at i onadlyoapplianaticenurpitedyagsrasp thensioartenhsaloft preawissingnd qui ckly.
Mor eover, since a conpl ete design docunent in perfect correspondence wth
the finished a&ppl peogrem. Therefore, even when a change occurs

in the operation or service of the organization,

anybody can easily revise or make additions to the

application progranm.



program becones available in the form of hard copy, anyone can accurately
grasp t.he contents of processing of the program Therefore, even wien a

can a1y revise or ke adaitions o tne “appl  HNNIBFENFIEN >

What is clainedis: - 58 - 1. An aut omati c® prtogManf gener at or
conpri si ng . a skeleton nenory neargg storing skel etons which are
source prodhads lish cd@dined diSshed state, a desi gn docunent nenory

means storing design dqcunents in sem-finished state which describe the
contents of progesgﬁnn@“&fo"‘g;ﬁ: Q{éqg'ta(ghsg,ener‘ahcorarpqwi\ﬁ%| i nf or mat i on

I nput neans whi ¢ch nGgtions. i he i af j.cali oqrans to

recei ve indivi d&alsqeafeoctf%t"ﬁﬂ?q‘%i%%q&zlﬁg%bgwqa@é&l%q#dﬁﬁia l'i cation
prograns b | ¢ 4 TH Sh ich edits said skele-
t ons based%_g% ?gg%cfefﬁomvu%ﬁg{ aslrgrﬁlo?rrlasfﬂl%ﬁe and’ gé(,a\’,{r]\erat es source codes
for respective %plf&éﬁ?d giebsﬁ%&{] HBmory mearfs Q&Sdr,gﬂhéj finishing

neans'mhich edits sal d ~docunment’s 1n seny-flnlshe state on t he
basis of rRERINGfLd NH \Yehialr infsHdmidtatanthfdii drsr dRsiee  docunents

corresponding to respective application
contents of processing of said skeletons,

an individual information input means which
functions in Phe design of application programs to
receive individual information which varies with
different application programs by dialog,

a program finishing means which edits said skele-
tons based on received individual information and
generates source codes for respective application
programs,

a design document finishing means which edits said
design documents in semi-finished state on the basis of-
received individual iqformation and finishes design
documents corresponding to respective application
programs, and

an output means which functions in response to
pertinent manipulation to print out a source code list-
and/or design document of each finished application
program.

2. The automatic program generator according to



prograns, and an out put neans whi ch functions -in—

pertinent manipulation to print out a source code |is '
docunent of each finished application program _ “HI mu ﬁmagﬂ
pr.ogram generator according to o ox ¢ L W s-0¥-

claim1 wherein said skel eton menory_nggns stores, in sem-finished state,

I first I ch Ister data in a transaction file,
gtecoﬁgszgr ol?[)lsaiﬂ?{)]g?%é)’g{ assr%é’r %%t{‘ﬁg REAAHMeANHILINe® aHY  di spl ay
it on a terygg.nal i d group programs, for registering data in a
Imatster fil eé,gnﬁoufr SE;iyirsgc:dupélé]apéreo’g% %%Srt Sft rs_(:%iqlf‘gm{%eoq"o%ﬁréa'{ﬁfta data file

d displ gy e d ] ee r oup
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programs for searching the data of a data file and

displaying data in the window of a terminai Screen,
fifth group programs for printing contents of a data
file on a business form, and sixth group programs for
updating contents of a master file or a temporary file
using data of a transaction file.

3. The automatic program generator according to
claim 1 wherein said design document memory means
stores at least a physical file design document, a
screen image file design document, é business form file
design document gnd a program design document each in
semi-finished state.

y. The'automatic.program generator according to
claim 2 wherein said first group programs are clas-
sified into programs which deal with voucher-type data
provided with a voucher number and a line number and
programs which deal with edit-type data provided with
neither a voucher number nor a line number.

5. The automatic program generator according to
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fourth group prograns are clas- sified into prograns for searching a
master filelasd. prograns for searching a transaction file. 8. The
automati c program.generator according to claim2 wherein said sixth group
prograns are cla$. The automatic program generator according to

claim 2 wherein said third group programs are clas-

sified into a plurality of programs based on the |

quantitative relationship of one record equivalent of

data and the quantity'of data that can be displayed on

a single terminal Screen.

7. The automatic program geﬁerator according to
claim 2 wherein said fourth group programs are clas-
sified into programs for searching a master file and
programs for searching a transaction file.

8. The automatic program generator according to
claim 2 wherein said §ixth group programs are clas-
sified into programs having a function of urging the
operator td enter the condition of data to be printed
and displaying a list of all data satisfying that
condition and programs not having the function of
displaying said list.

9. The automatic program generator according to

claim 1 wherein the programming language of said
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satisfying that condition and prograns not having thHlmHMIl(!!ﬂﬂaEmm '
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claim 1 wherein the progranmm ng | angugge_of said
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language, and COBOL language.



