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A B S T R A C T

I,

A Report Ori gi n ation System (ROS) has been

impl em ented , usin g an inexp ensive micro comp uter

system , to help ease the administrative burden

facing Navy shicboard managers. The system is an

interactive line editi ng system , w i t h  op tional

pr ompting, whi ch enables a person who is ur i fam i

liar with the report form at to respond to queries

in order to ecit a hig hly formatteø report.

Aut omatic error checkin g has been perf ormed using

a orevious edition of the report as a basis. The

system allows creation of new formatted reports.

the use of a general purpose microcom p uter system

makes the editing system affordable to a large

number of users and also p rovides a general corn—

outing fa cilit y for other uses.
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I. INTR ODUCTION

the a b i l i t y  to process inf ormat ion gathered from

deoloyed m i l i t a r y  units throughout the world and the a b i l i t y

to develo p an accurate pi ctu re of the w o rld status at the

command and control l•vel has been greatly enhanced with the

advent of the comoute~ Tb~ processin g t im e per amount of

data has substant i a l l y decreased. However, the quantit y and

the number pf r e q u i r e d  r ec u r r i n g  r e c o r t s  has  i n c r e a s e d .

This very trend was noted in a r e c e n t  a r t i c l e  w hic h appeared

in the Naval ~ar Co lleg e Review (I) • The author of the

article noticed a 38X increase in t h e  number o f  r e q u i r e d

recurring reports dur ing th, time he served as Executive

Officer aboard a destroyer. Th is increase in rep ortir i a

reouirem ents came during a time when paperwork reduction

programs were supposedly in effect.

Consider the method by wh iC h the reports have ceen gen-

erated in the fleet. Prese ntly, aboard the ma j orit y of

Naval vessels, report generation follows a oatt ern s i m i l i a r

to the followin g. To gain an overview of what infor m ation

is expected , the ori g i nating of ficer (normall y a div i sion

off i cer or deoar~ ment head) refers to p revi ous ly submitted

reports and to the manual whi ch calls for the report. H~

then proceeds to write out. in long hand , the report Conte nt

searching the various appendices of the ma nual for any codes

8
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or other unique features required it, the report. The entire

report w i l l  be writte n out, even if much of the information

remains unchanged from the pr evious report. This rough Copy

w i l l  then delivered to the Executive Off i ce r  for his recom-

mendations and possible changes. Af t e r aooroval by the Exe-

cutive U ff icer , the roug h report w i l l  be delivered to the

Commanding Offic er for review. If the report has bee n

approved by the Commanding Officer , i~~ w i l l  be preparec in

the sm ooth for submis sion. If the report is being sent out

as a m e s s a g e ,  i t w i l l  be deliv ered to Radio Central where a

Radioman w i l l  type the report w h i l e  concurrentl y m a king a

paper tape. I f the report is being sent as a letter , a Yoe—

man w i l l  type the report in the smooth . The Smooth and

rough cop ies w i l l  then be delivered to the origi n ator for

proof reading. If no correct ions are needed, the smooth

report w i l l  then be delivered to the Cap tain for releasing.

~it h the increasing admini strative burden bei ng gen-

erated by the demand for more reoorts together w i t h  the

archaic m ethods by which reports have been generated, i t is

no wonder shipboard managers feel tnat t h e i r  op e r ational

duties are being threatened by an administrative overload

(ii.

Th is thesis proposes the use of an inexpensive, m u l—

tipurpose , mi cro comout er system as a tool capable of assist-

ing the shipboard manager in meeting this challenge. The

m ain Objective of Such a system is to let the system take

over t he resp onsibilities of report formatti ng, encoding ,9



and error detectio n , thereb y reducin g th e t ime that the

report ori g inator must spend generating reoorts .

As a user develops a f a m i l i a r i t y  w i t h  th e system execu-

tion , he must be given the option of selecting the amount of

p romp tin g inf ormation he is to receive. A user who is

u n f a m i l i a r  w i t h  system execu tion w i l l  have to be promp ted as

to what inf o rmati on he must enter.

A summary of the events leadin g to the proposal of

usin g a computer prompted rep ortin g system w i l l  be presented

in Chapter II. Chap ter III outlines the objectives of a

Report Originati on System (ROS) and discusses the hardware

and software considerations of impl ementing Such a system.

A summary of recommendations for further develo pment of ROS

has been presented in Chapter IV. Some conc luding remarks

abou t ROS are contained in Chapter V.

10



I I .  8A C K G R O U N D

For some time , concern over the growi n g amount of

paperwork has been receiving .increased attention at higher

command levels. This chapter summarizes recent proposals

whi C h have resulted from t h i s  concern.

A . RECENT EFFORTS TO REDUCE REPORTING REQ U IREMEN TS

1. Composite re Porting (COMPREP)

• Composite rep ortin g was an attem p t to reduce the

number of reouired op erational reports by com bining common

reoorts into one formatted report. A form a tted report is

one in w h i c h  the sequence and oo siti on of the ind i v i d u a l

data elem ents hav e meaning. The data in the report has usu-

a l l y  been coded to reduce the amount of informat i o n

transmission and to al l o w  auto matic orocessing at report

receiving site s .

In 19 7 1  a COMPREP System waS designe d and testea by

Commander First Fleet. Th i s sys tem appeared to have consid-

erable m erit. However , due to l i m i t e d  resources, the system

design bad not been suf fi cie ntly develooed to prove it an

ef fective managem ent information system . The main defi-

c iency of the system was a coded output format w h i C h  was

d i f f i c u l t  to understand. Als o , there was no automated

I t



inherent—error checking or correctin g c a o a b i l i t y .

2. X/C 13 Increment I (COMPREP)

In 1975 an improved COMPREP system (2] was tested

and evaluated. The imp rovements were:

a. to p rovide operator intervention in order to a l l o w

on line error correction c a o a b i l i t i e s  at th e report receiv-

ing s i t e .

b. to Provide formal clas sroom as we l l  as hands on

t r a i n i n g  to fle et personnel users and receiving site edit i ng

pe rsonnel.

c. to u t i l i z e  p repr in ted forms and a single user ’s

handbook in order to ease the report orep aration burden.

T~~st~ ~q and ev al u ta tion of the proposed system .~as

condu cted by a Private contractor using four units of th e

fleet and the necessary shore sup oorting act i v i t i e s .  The

main Purpose of the test was to show that shipboard data

c o l l e c t i o n ,  message formatting, aporoval , release and dis-

t r i b u t i o n  to ashore receivin g f a c i l i t i e s  cou ld work e ffec—

t i vel y .

The recomm endation wh ic h  came out of the evaluat i on

phase was that the developmental COM PREP sytem not be

adopted, eve’~ though i t met the m ajor goals. This recommen-

da t ion was made because COMPPEP was not an inte gra ted

rep orting system w h i C h used easil y draf ted, readab le , and

f l e x i b l y  formatted messages .

12
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3. Comp osite Op erations Reporting System (CURS)

Fo l lowi no X/C 13 increment 1, the basic goals of

COMPREP were re—examined. eased on the results of this re

examinatio n the CURS e ffort was ini t i a t e d  in 1976.

The purpose of CURS was to oescr ibe alternatives of

im p lementing a reporting system which would:

a. provide t i m e l y  and accurate data to a l l  cognizan t

levels o f Command.

o. mi n i m i z e  the reportin g burden on the ori gin ator by

integrating the requirements of four independent reporting

sys tems (emp loyment schedule, movement report , casualty

report, and Navy force status report ) in to one sim p l e , non—

redundant reoorting system.

c. pr ovide significant impr ovem en ts in the correct-

ness, r eadability of the information, arid comm unications

system loading.

The Naval El ectronics System Command (NA\~ELEX ), w i t h

guidance from the the Offi ce of th e Chief of ~ava l Opera-

t ions (UPNAV ) CURS Steerin g Com mittee , orooosea impl ementa -

tion alternatives to meet the objectives. Of twelve origi-

nal proposals , four were selected by the COPS comm ittee for

furt her study .(31

The four alternatives as they app ly to the report

originator were:

13



a. A lternative I

This altern ative would require the o rigin ator to

man ually draft simp l e, readable, formatted messages using

predefined forms and cec ision logic tables.

b. A l ternative 2

This altern ative was ide n tical to A lternative 1

except that the manually dra fted messages wou la be rep.lacea

by a Report O r i gination System - (PUS) whi ch would guiae the

message drafter in generating error—free CURS messages via

interactive Computer pr ompting techniaue s.

c. A lternative 3

This prooosa) was an imp l ementat i on of t~~e Con-

cepts recommended from the COMPREP tests. It would involve

the use of an abbreviated check l i s t  to ensure th at tne

information required by the command chain would be pr ovided.

The report would be writt en in narrative or abbreviated nar-

ra tive English w i t h  m i n i m a l  form atting reouired. The edit-

ing and formatting functions would be done by data entry

Cler ks working in t e r a c t i v e l y  w i t h  the inco ming messages at

the receivin g sites.

d. A l t e r n a ti ve ~J

Thi s alternative was identical to A l t e r n a t i v e  3

exceot that the editing and formattin g funct ions wou ld be

done automatically at the recei vin g site by usin g a sp ec ial

iq



purpose front—end text processor.

The CURS steeri ng Co mmittee was also asked to make a

final recommendation to the Chief of Nava l Operations as to

which alternative would be feasible for im p lementation. The

Committee selected a l t e r n a t i v e  I as the met hod to impl em ent

since it pr ovided ea rli est c a p a b i l i t y .  The committee did

point out t hat ater r iative 2 provided the best benefits , but

due to the cost of the equipm ent in relatio n to immediate

benefits this cost could not be justified at this tim e.

It was the purpose of this thesis to demonstrate that

alternative 2 can be imp lemented wi t h  a modest and inexpen-

sive ($‘4000) mi crocompu ter based system. This system Can

grow to a more com p lex system when its use fulness has been

demonstrated. This system gives immediate feedback to the

report originator so that errors can be~ detected and

corrected be fore they Contaminate the data base. The system

generates the proper format for the reports ana the

recepients do not need to soend the effort to edit or format

the incoming data.

15



III. A REPORT ORIGINAT ION SYSTEM (ROS)

As pointed Out in Chapter II the COPS steering commit-

tee proposed an automated report orig i nation system to ease

the burden of report generation. The main obje ction to

imm ediate impl eme nta tion was that the cost of the equipm ent

coul d not be eco n omi call y ju s t i f i e d  for on ly report genera-

tion. This chapter outlines the design objectives and an

implementation scheme of a report originatio n system based

on a micro computer. The system orovides a low cost imple-

mentation of the reporting system and provi aes smaller ship s

with a general ouroose Comouting fac i l i t y  useable for many

other app lications.

~~. RUS DESIGN OBJECTIVES

1. Ease of Use

A shipboard report origination system must not

require extensive training to operate th e system. The sys-

tem should be se l f—hel o i ng and to lerant of operator errors.

2. A da p tabilit y

A~ t he user becomes f a m i l i a r  w i t h  ROS orogrem exeCu—

tion , he does not require as much p rompti ng as an u n f a m i l i a r

user. The user is given co ntr o l of several levels of

pr omptin g . The user should also have the option of

16



dis pl a ying the report in the normal coded form, as it w ould

4 be sen t in, or in a decoded interpreted form.

3. A p p l i c a b i l i t y

To serve as a use ful to ol, ROS must be applicable to

a wide spect rum of reporting formats, in soite of the diver-

sit y and non—standardization of required reports.

~4. Error Detectio n

T h e  System must Condu ct error analysis throughout

the execution of the program. If errors are aetected, th e

user must have the a b i l i t y  to correct the errors without

• having previous work aestrayed.

5. L ife cycle costs

The system should be tailored to af fordable

hardware. Considerations must be given to purchase or ren-

tal costs as wel l as hardware mai nt enance costs. The system

should also be e x p a n d a b l e  when its general use fulne ss is

d i scove red.

B. SYSTEM OVERV IE~’4

1. Target Report — N AV F O R S TA T

Reports submitted by fleet units take on varying

Structures , from s t r i c t l y  formatted reports w i t h  various

coding sc h em es to reports written in the natural language.

It would be extremely d i f f i c u l t ,  if riot impos sible, to

17



d e s i g n  and i m p l e m e n t  an e a s y  t o  use s y s t e m  w h i c h  w o u l d  be

apo l i c a bl e  t o a l l types of reports. Consequently , the Nav y

Force Status (NAV FORSTAT) rePort was chosen as a typical

op erational report w hi ch contains the basic structures which

a reoort origi nation system must deal wit h. The data ele-

ment was such a structure and was wid e l y  used in the PUS

program.

2. Data Elem ent

A data element w i t h i n  the P05 program Consists of

four parts:

a. Data Label

A data l abel is an uni que reco gnizeable identif-

ier for the data element.

b . Code Area

The code area is the rep ortable information

which is p erti n ent to the data label.

c. Error Command Ar ea

The error comman ds used to check inp ut informa-

t i o n  at execution time are stored in th e error command area.

d. Prompting Area

Tn is area conta ins the questio ns wh i c h may be

used to so l i cit the necessary infor m ation to generate the

report.

18



3. Program Structure

A brief introduction to the software programs making

up the Report Origination System follows:

a. R O S

This is the main program w i t h  which the user

ori ginates desired reports. The ROS program uses as inp ut a

data base (OAT ) f i l e  and produces as output an updated OA T

fi l e aria a message (MSG) fi l e. A pp endix A Contains a user ’s

guide for executing PUS on the Int e llec— 8 microcomputer sys—

t em .

b. CREATE

The u t i l i t y  program CREATE was used to create a

OAT file. It was assumed that the command requesting a

report w i l l  create the pertine n t DAT f i l e  and send a copy of

this DA T f i l e  to all commands required to submit the report.

In this manner the requesting command would be able to

soecify the recort format , the p romp ting questions , and

oegree of error analysi s. The user interested in creating a

DAT f i l e  for a report wh i ch ma y be unique to his unit or for

a report in whi ch the DAT fil e doesn ’t exi st, may 00 so by

re ferring to the user ’s m anual contained in A pp endix A .

c. Line Edito r

A l i n e editing procedure, LEDIT, was impl emented

in the programs ROS and CREATE. ‘his lin e edito r allows the



user t h e  c a p a b i l i t y  of editing input inf ormati on.

‘4. Files

a. Da ta Base (DAT)

A DAT fil e  must exist for each report orig inate d

with the aid of ROS. The DAT f i l e  w i l l  eit h er be furnished

by the command requiring the report or can be created usin g

the CREAT E program.

The firs t record (128 bytes ) 0f the DAT f i l e  has

been reserved for the record map . The record map serves as

the data element directory and has been used to randomly

access data elements w i t h i n  the DAT f i l e .  Subseauent

reco rds  o f  the DAT f i l e  Contain the components of th. data

elements in a rotating p attern of: code and error Command

area (one record ) fo lowed by the promoting information

(variable number of records ). A p ortion of a DA T f i l e  has

been expanded in Figure 1 to show the structure of  the fil e .

b. Message ( 7~SG)

The m essaqe f i l e  is created during the executio n

of the ROS program and contains the recort which may be sub-

m it te d . The code area port ion of the data element w i l l  mak e

up the entries of the MSG fil e. The carriage return end

li ne feed characters are aopended to th e ena of each entr y

to allow li n e by line printing of the data Contai ned w i t h i n

the MSG file.
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—Reco ro Ma —:

5 C U M 1) R 0 1 P E R S N 0 3 ...C 0 M D P C D P / ~ 

Code Ar~ E r r o r

I • N A 7 C ri / ~J 1 8 6 8 9 — 2 0 Ib ir i ar y zeroes... A /

Commands : 
A / N ’ ~~~ H A T  I S  Y O U R  C O M M A N D I n G  0 

Promp ting A r e

F F L C E R ’ S  P A N K ? / H I S  N A M E ? / H I S  

——Co d .

L I N E A L  N U M B E R ? / t . . . P E R S N . . .

A PORTION OF A DAT FILE

FIGuRE 1

C. NARL)V4A RE

The hardwa re system w h i c h  was used to imp lement PUS con-

s i s t e d  o f :

1. Computer

An In te ll ec— 8 mainframe, which was based on Intel ’ s

8080 microco mput er , wit h  16l~ bytes of random access memory.

2. Disp lay Terminal

A Datam edia El i t e  2500 cathode ray tube (CR1)

dis pl ay .
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3. A u x i l i a r y  Memory

A Shugart dual drive floppy disk system.

The m otiv a t io n b eh ind the sel e ction of t h i s  equip—

merit was a v a i l a b i l i t y .  This system does, however, point the

economic benefits of such a system. Curre n tl y the cost for

a system lik e  t his is approximately 36000. Of course, the

cost of a system may vary deoending upon the c a p a b i l i t i e s  a

user desires. It was not the purpose of t h i s  the sis to do a

cost anal y sis of a v a i l a b l e  equipment , but rather to demon-

strate that a Report Orig ination System may be implemented

on a relativel y inexp ensive system.

D. ROS S0FTv~dAR E

The ROS software packaqe consists of the main program

and a u t i l i t y  program CREATE. The ROS program was designed

to make changes to the DAT f i l e  and CREA TE was designed to

crea te a DA1~ f i l e  if one did not exist. This section dea ’~

str i c t l y  w i t h  the software program ROS whereas CREATE w i l l

be discussed in Section E.

The PUS orogram consi sts of s i x  m odules:

1. Operating System Inter face

Certain input , outout and u t i l i t y  func tions were

carried Out through system c a l l s  to the resid ent Mo n itor

C o n t r o l  P rog ram (CP/M). The detailed instructio ns p ertai n—

ing to operation under CP/M may be found in the CP/M
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Interface Guic je (7J . Only the actua l functi on s w h iCh  are

used w i t h i n  the  ROS software w i l l  be discussed here.

a. Console Output

(1) Pr in tc h ar — Out outs ASC II characters to the

dis p lay terminal.

b. Disk Input /Output

(1) Search — Search the disk director y for a par-

ticu l a r  file.

(2) Open — Make a f i l e  reaay f o r  further opera-

tions.

(3) Close — Update the di rector y entr y for t’e

par ti c u l a r  f i l e  after processing op erations are compl eted.

(‘4) Diskread — Read the next record (128 bytes)

f r o m  the  r e f e r e n c e d  f i l e  d i r ect l y to memor y area soecifi ca

by Oirect m emory access (DMA).

(5) Di sk w ri t e ~~ wr i t e a record from th e accessed

address in memor y to the referenced f i l e  on t h o  disk.

c. U t i l i t y  Functions

(1) Set DMA — Set the 128 bytes buffer address at

which subsequent ~ isk inp ut and output op eratio n s w i l l  take

p1 ace.

(2) Lif th e ad — L i f t  the disk read /write head.

2. In i t i a l i z e Moau le

The ma in function of the i n i t i a l i z e  m oaule was to

i n i t i a l i z e  main memory w i t h  the data elements selectea by
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the user to be in c luded in the report. The su bmo qules that

carried out th i s  function were

a. Fi l e  Ope rations

The proper OAT f i l e ,  if it exists, is opened and

a MSG f i l e  is made.

b. Selectin g the ~orkin q Set

lo set up the working set, the record map is

reaa into memory and the data labe ls are dis o la yed, one lin e

at a time, on the CRT dis play. The user may the r select the

data elements which are to be included in the report . If a

data elem ent is selected , the number of records wh i c h  the

data element occupi es on th e disk is c a l c u l a t e d  and stored

in the working map along w i t h  the disk location informatio n .

~dhe n a l l  desired data labe ls have been selected, the user

may enter ~SM to stoc fur ther diso l a y of the aata l apels.

A t t h i s  p oint , the worki ng map contains the pe r t i n e n t  d i S k

accessing information required to Process t h e  re Po r t .

C .  Iri i t i a l i z e Mem ory

The inf ormation p ertain ing to the selected Oata

elements is read into a v a i l a b l e  memory u n t i l  e i t h e r  mem ory

is f i l l e d  or a l l  selected data elem en ts hav e beer’ read. If

memory is f i  1 leo, a logical variable w i l l  be set to true

i n d i cat ing that there are i,ore aeta elements to be read from

the qisk. Af ter the read op eration is compl eted , p ointers

w i l l  be estab lised to al l o w  refer encing of the various data



element fie l ds (code,error ana pr omp ting) . These po inters

are aligned suCh that each area p ointe r w i l l  re 4erence com-

mon sub fie lds. In fig u r e 1, for example, the questio n con-

taine d in Subfield 1 of the Prompt area is the orompti ng

inf ormatio n required to s o l i c i t  the necessary data to be

inserted i n  s u b f i e l d  I of the code area. Likewise, the sol-

ic i t e d  information is to be checked for errors according to

the error command s contained in subfield 1 of the error

area. T hi s  p ointer a l i gnment is m aintained throuq P’out t~~e

execution of the ROS program.

3. Edi t i n g  w t h  Instructions

The m ai n function of the edi t module was to s o l i c i t

the necessary inf o r m a t i o n  from the op erator w h i c h  m ay be

co rre ct l y entered into the report text. T h i s function was

carried out by the f o l l o w i n g  submodules :

a. S o l i c i t  Information

The pr omp tin g Que stion is dis pl a y ed on t~~~~ C~~1

sc reen. lh e op erator enters a response at the keyboard .

b. Ed i t i n g

The response is checked for errors accordi ng to

the error commands p oin ted to by the error Poin t er . (The

error anal y sis tech n i cue w i l l  be Ciscusse d in Section 5 as

it app l ies to both e d i t i n o  schemes.) If an error occurs , a

diagnost ic warning is given and the user may reenter th e

co rrected response. ~‘then the s o l i c i t e d  inf ormation is
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d~ emeO correct , i t is saved in a code buf fe r for updating

the DAT f i l e  and entry into the report.

‘4 . Editing without Instructions

In t h i s  environment, th e user acts d i r e c t l y  upon the

code d infor m atio n . Thi s a llows the exp erienced user quick

access to su bfie lds requ ir ing changes without h aving to go

throug h a prolonged question and answer period. T he user

uses the features of the lin e  editor (A pp end ix A ) in e d i t i n g

the coded information . ~rief 1 y, the line editor uses two

buffers: the old and new buffe r s. Informat i on may be passea

between the buffers using the special characters def ined to

acco m p l i s h  different functions. These sp ecial characters

are defined in Tab le I of Ao~ end ix A.

a. Information Entry and E d i t i n g

A copy of the coded inf or ma tio n is cu ol icated in

the ol a buffer of the l i n e  editor. The oata label is

i m m e d i a t e l y  noved to the new bu ffer where it is p rotected

from edi t i n g  by the user. The user m ay now du p licat e any or

al l  i nformation from the old buffer to the new buffer or may

enter new data from the keyboard. A carriage return signals

the Program that the editing function is compl ete and error

anal y sis may beq in. Af t e r  the error an a l y s i s  is comple te ,

the new buffer Contents (new information ) is used to update

the code area of th e data element in the same manner as in

eaitin q wi t h o u t  instructions.
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5. Error A n a l y s i s

A lthough error analysis is closel y connected w i t h

the editing orocess, it a c t u a l l y  exists as a separate module

in the prooram. The function of the error analysis module

was to prevent contamination of the data case by entry of

incorrect data. No attem p t has been made to l i s t  a l l  possi-

ble sources of errors and generate counterm easures agains t

the occurrence of these errors but rat h er , to develo p a sys-

tem w h i Ch ma y be expanded as experie n ce m ay requ ire. Thus

the error anal y sis mo cule is broken down into submodules of :

comm and recognition and Command execution .

a. Command Recognition

The error command (one alph ap etic or numeri c

A SCII character ) is compared to entries conta ir ’ed in the Do

command (DOSCMD) procedure. ~heri the oroper match occurs,

an app ropriate procedure ca l l  w i l l  be made. An error com-

mand listed jn , th e DAT f i l e  for wh i c h  no execution oro—

cedures exist w i t h i n  the ROS orogram is an error introcuce ci

a t the time the DAT f i l e  was created . If no match occurs

during execution, a di agn ost ic w i l l  be given ana execution

,, ill terminate. In order to m a i n t a i n  the p ointe r ali gnmen t

to each subf i e lc , a nu l l  error command (0) is usea. i~ ma tch

on the null Command sim p l y returns program flow to the cal-

ling procedure w i thout doing any error analysis.
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b . Command Execution

This submodule consists of a l l  error diagnostics

w h i C h may oe cal l e d  to carry out the e r r o r  analysis. It is

broken down into fun ct i ona l units each of wh i c h  is a pro-

cedure designed to chec k for Certain error conditions. The

error ana l y sis c a p a b i l i t y  m ay be extened by inser tin g new

commands in the DO$CMD procedure and enterin q the

corresponding procedures to check the data for th e

occurrence of the error. A differenc e between the error

anal y sis techni ques appli ed to the inp ut and editi n g  mocies

should be p ointed out. In the i n s t r u c t i o n a l  mode, error

anal y sis is app lied to one subfield for each c a l l  to tri e

error m odule , whereas in the n on—instructional mode al l  sub—

fi elds of the code area are ari a ’lyzed w i t h  one ca l l  to the

erro r anal y sis module.

b. Output

A f t e r  al l the data e l e m e n t s  w i t h i n  m emory have been

orocessed, an uodatea version of the coded i n f o r m a t i o n  w i l l

exis t  in memor y . This coded infor m ation serves as the bas i s

for updat ing the DA T f i l e  and actual Cr eatio n of the report.

Since the coded p ortion is the only data to have c~~anged

during execution of the PUS Program , i t is the on ly informa-

tion required to be written to the DA T fi l e. U t i l i z i n g  th e

w o r k i n g  map,  w h i c h  g i v e s  t h e  recora number w i t h i n  the DAT

f i l e  w h e r e  t h e  co ae r e c o r d  must be w rit ten , the proper

a c c e s s  may be maae and t h e  uo da ted  r e c o r d  w r i t t e n  t o  t h e
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proper OAT file. A copy of the coded inf ormation w i t h

appended carriage return and li n e  feed characters is saved

in a temporary buffer u n t i l  a full recoro has been accumu-

lated. This record is then written to th e MSG fi l e .

Af ter com pl etion of the Outp ut phase , if more data

elements exist to be processed, the elements w i l l  be read

i nto memory and the p ointers w i l l  be reset. The editi ng

Process w i l l  Continue u n t i l  a l l  data elem ents have Deem pro—

cessed . Af ter a l l  data elem ents have been processed , the

DAT f i l e  and the MSG f i l e  w i l l  be closed.

E. CREATE

The u t i l i t y  orogram CREATE al l o w s  the user the a b i l i t y

to create a data base f i l e  w it h which a p a r t i c u l a r  report

may be generated. The program was designed w i t h  the thought

t hat persons f a m i l i a r  w i t h  Computers at the commana request-

ing the report , would Create the app rop riate DAT f i l e  and

fo rward a copy to a l l  reporting commands. Thus the proaram

execution is somewhat more cry p tic and “maq ic a l ” . However ,

this is not meant to discourage the shipboar d manager from

us ing the system. A user ’s guide is pr ovided (A ppenaix A ]

and the system execution may be mastered in a short time.

The DA T f i l e  consists of a directory element, the record

map, and rep etitive entries of Codes error Commands and

promoting inf orm ation. The entrie s are organized into

records, eac h record being 128 bytes. T he record map occu—
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pies the first record of the file. The Code area and the

error commands for each data element share one record. The

code area is located at the fir st of the record whereas the

error commands are located at the end of the record. Any

unused space between the code and error areas con tai n s

binary zeroes. The pr ompting area ma y occuPy more than one

record. Since the coae area begins on a record boundary anci

together w i t h  the error commands w i l l  take uo no more than

one record, the promp t area w i l l  always begin on a record

bou ndary . This Structure allows random access to the recora

where each data element begins w i t h i n  the fil e .  To effect

th i s  random access, the data element identifi er , the data

‘abel , is stored w i t h i n  th e record map, along w i t h  the

necessary disk lo catin g infor m ation. It then becomes a

m atter of reacing the record map, selecting the p a r t i c u l a r

d a t a  label and settin g uo to read the information of the

desired data element.

The CREAT E program consists of the f o l l o w i n g  modules:

1. I n i t i a l i z e

The function of the i n i t i a l i z e  mo dule was to make a

DAT f ile, if one aid not already exist. If a DAT f i l e

already exists , a diago ris tic warning w i l l  be give n ama oro—

gram execution w i l l  cease. Thp user may then rem ove the OAT

f i l e ,  if no longer desired , or may use it as input fpr the

PUS program to generate the desired report.
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Assu m ing a previous OAT f i l e  does not ex i st, a OAT

f i l e  w i l l  be made. Sp ecific p ointers to a v a i l a b l e  m emory

(memory between the CREATE program and the resident operat-

ing system) w i l l  be estab li shed w i t h  the firs t  128 bytes of

av a i l a b l e  mem ory being reserved for the record map . A l l

data to be entered in the DAT f i l e  w i l l  be entered in a

sequential manner between the recoru map and the op erati ng

system.

2. Input

Af ter the DA T f i l e  has been ooened and the ooin ters

set, t he user is free to enter data in to tPi e DA T f i l e .

Since the DAT f i l e  is Constructed in memory in a sequential

manner, the entries must be in the order of code, error corn—

manag, arid prompt i r g  ir,format on. The features of the Line

Editor LAp oendix A) are used to edit the entered text. ~hen

the user is satisfied w i t h  the p articua l ar entry , a sp ecial

character aefined in rab le of App endix A is entered and the

entered data is storec in the DAT f i l e  memory area.

Editing and error analysis is left uo to the user.

The fea tures of the Line Editor allo w  ampl e C a p a b i l i t i e s  to

make Correcti ons to entered data. Once the soecial charac-

ter , denoting the type of entry, is given , the input data is

stored and the user rio longer has access to it.
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3. Fin i sh

If a v a i l a ble memory is f i l l e d  before al l  data ele-

men ts have been entered , the e x i s t i n g  m em ory image of the

DAT f i l e  w i l l  be written to the disk and the pointers reset.

Af ter al l  data elements have been entered, a back slant may

be entered to indicate end of file. At t hi s time the m emor y

image of the DA T f i l e  is w r itte n to th e dis k f i l e  arid the

DAT f i l e  is closed.
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IV. RECO MM ENDAT IONS

The impl em entation of a Report Origination System ~POS )

designed to help ease the a d m i n i s t r a t i v e  burden facing the

s h i p b o a r d  manager  has  been d i s c u s s e d .  Th i s h aS been t h e

first known attempt of impl em e n ting such a system and subse-

quently some a rb i tar y design decisio n s were made that have

become apparent weak points. In additio n , co m ol ete develop-

ment of the system has been cu rtail ed due to time con-

straints. A fol l ow—on th esis aimed at further aeve lopment

is pl anned and therefore th i s chapter summarizes some of the

a r e a s  t h at could be further developed.

A . DIS K OIRECTORY (RECOROMAP)

Cur rentl y t he record map is l i m i t e d  to 128 bytes w h i c h

is insuffi cient space for storage of long or a large number

of data label s . A d m i t t e d l y ,  t h i s  m ethoo was an ad hoc pro-

cedure and a more efficient met hod is re quire ci . One oossi—

ble method may be to use a hash coding scheme to recuce the

size of the entries.

8. FIXED DATA LA BEL LENGT H

P r e s e n t l y a ll data l abels must be of eaual length

throughout the DAT file. The CREATE user ~as the responsi-

b i l i t y  for ensuring that the len gth of a l l  data l abels w i l l

be the same. Al though t h i s  restriction s i m p l i f i e s  program
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coding and decreases memor y usage (imp ortant considerations

in m icrocompute r usage) it was considered much too restric-

tive for general acceptance. A prime consideration for

fixed data lengths was for ease of in sertion in the record

map . If the met hod of m a i n t a i n i n g  th e d i s k dire cto ry were

changed, the emphasis on using a fixe d data label length

would lessen. An othe t use of the data label must be con-

sidered before removing the restri ct i on. In setting up the

ed i tin g buffers for subsequent edit op eratio n s , the aata

l abels are moved to the ap oropr iate buffers dependent upon

the fix ed data l abel size. Thus, to continue to use this

met hod of editi n g, an alter n a t i v e  aporoach to moving vari-

able len gth data l abels must be soug ht. One meth od to han-

dle the variable lengt h pr oblem mig ht be to mark the ena of

t he data label w i t h  a sp ecial characte r . Charac ters cou l d

then be transfer red between bu ffers until this sp ecial char-

acter is encountered.

C. LACK OF MNEMONICS USE IN THE LINE EDITOR

The line editor Commands have no mnemonic value. This

resul ted as a trad e—o ff for p rogramming e f f i c i e n c y .  R ather

than use a series of comoaring statem ents to i d e n t i f y  the

inout character, it was decided to use a sequential group of

characters and i ndex to the Correct Procedure c a l l  by a c a s e

state ment. A tab le wh ic h translates m nemoni c coae to th e

code used In t his program could be added to make the line

editor s i m i l i a r  to other editing system s.
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D. BACK uP FILES

No p rovis i ons have been pr ovided to set uc a back up

fil e. T h i s  could be accom p lis h ed by copying the DAT f i l e  to

another f i l e  (BAK) before the editing of the OAT f i l e

beQ~ ris.

E. OTHER SUPPORTIVE SOFTv~A RE

1. Headings

Software should be developed to assign heading

information (date time orouo, adciressees, c l a s s i f i c a t i o n ,

etc.). This could be patter ned after Current techni ques

(Ae dressa l Indicator Group) in use in the Navy.

~~. Op tiona l Disp la y List

A 5 noted in the objectives of P05, a user Shou ld

have the Option of dis p laying recorted infor m ation in coded

or interp reted form . This op tion has not been in corp orated,

but should be re l a t i v e l y  easy to do. 8y u t i l i z i n g  a po inter

alignment scheme, such as p reviousl y discussed, th e prompt-

ing question together w i t h  the subsequent response cou ld be

displ ayed for each data elem en t edited during the session.
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V. CONCLUSIONS

ROS provided an interactive feed back l ooP of computer

generated pr om p ting instructions , user responses ama error

anal ysis. This system p ermit s error detection and correc-

tion to be carried out by i n d i v i d u a l s  who generate the

report ana were therefore most l i k e l y  to recognize serious

errors in rePort content. Errors in format were u n l i k e l y

because format design would be generated in the computer.

In t he  p r e s e n t  method , the re cio ient ~ f t he report was asked

to per form error detection. The recio i e n t was general ly

able t o  d e t e c t  e r r o r s  in format on ly and was un ab le to

correct the errors in content withou t additional in formation

from the report origi n ator.

ROS was an easy to use system wi t h  D u i l t in f l e x i b i l -

ity. A g the user becomes f a m i l i a r  w i t h  the report Struc-

ture , he may choose to l i m i t  the amount of pr omp ting

in struCti onS he w i l l  receive.

Alth ough ROS was designed using the NAVFO R S TA T report

as a pa ttern, i t w i l l  be app li cable to any report w h i c h  uses

line by line formatting. Since most Nav y reports fi t  into

thi s category, ROS should be app li cable to a wid e Sp ectrum

o f reports.
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The secondary benefits of havin g an exp anoable , mul-

tipurp ose comp uting f a c i l i t y  aboard naval vessels can not be

i gnored . Ag shiobo ara users become f a m i l i a r  w i t h  t he  com-

p ut ing p otent i a l availab le , the base of ap p l i c a t i o n  develop-

ment w i l l  be increased b~ orders of magnitu de. Many aoc ’li—

ca tion programs have already been develop ed at th e Naval

Postgraduate School and are ready for further testing.

The Report O r i g i n a t i o n  System (140S) has been imple-

mented on an inexp er~sive microcomputer System and Shown to

be an effective tool i n  h el ping the shipb oar d manager meet

the chal lenge of reauired recu rring reports.
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APPE N DI X A : User ’s Guide
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POS Pro gram

1. Intro auct ion

The purpose of t h i s  User ’s Guide is to assist the user

in generating required recur ring rep orts throug h the use of

the Rep ort O ri q i r i a t i o n  System (~~OS ). The d e t a i l s  of th e

program log ic ma y be found in the body of the thes is

(Chao ter 111 1 . Th i s guide is a step by step overview of

what the user should expe ct w h i l e  executing ROS . Thi s guide

describes im p l e m e n t a t i o n  on an Irit e ll ec—8 microcom p uter sys-

tem whic h uses the resi d en t operating system.

2. I n i t i a l i z a t i o n

The p rogram ROS is i n i t i a t e d  by t y p i n g

ROS <f ilename> <Cr >

<cr> Stands for carr iage retur n ’ . The <f i l e n a m e >  must he the

name of a data base (GAT ) f i l e  w h i c h  e x i s t s  on the d iskette.

It is assumed th at the command reauestin g a p a r t i c u l a r

rePort w i l l  supp ly the user w i t h  a di s k e t t e  c o n t a i n i n g  th e

p ertinent DAT f i l e .  However , if thp user i s Sett in g uP a

f i l e to hanøle a recurring report unique to hi s  Command or

if he has not been furni shed a DAT f i l e ,  he may create tne

D A T  f i l e  by re ferencing Sect ion (7) of t h i s  qu ide.

3. Execution
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If the proper OAT f i l e  exists, it w i f l  be opened ari d

the aata labels contained w i t h i n  the f i l e  w i l l  oe d i s p l a y e ~

on the CR1 screen. Th, user ma y now select (ov entering a

“Y ” or “ ‘u” under the data lab el ) the data elements W h i C h  are

to be inc luded in the report. At t h i s  p oint the user w i l l

be queried w hether or not he wishes to be prompted. 4 user

who is u n f a m i l i a r  w i t h  computer li n e  e d i t i n g  procedures

should select to be prompted . Af ter the user becomes fami-

l i a r  w i t h  the li n e  editor (Sectior i (8 JJ , ne may fm ri~ it

easier to generate a report by using th e l i m i t e a  oromoting

mode. A p o s i t i v e  response (“‘t ”) to t h i s  duery w i l l  a l l o w

the user to edit the coded area of the reoort d i r e c t l y  using

the features of th e l i n e  editor (Section (s)). If a negative

response (TM M” ) is given, th e user w i l l  be pr omoted by

appr opriate questions to s o l i c i t  the necessary information

for codi n g into the report.

‘4 . Li m ite l L n s t r u c t i o n  Mode

If the user selects to edit th e Coded in f o r m a t i o n

d i r e c t l y, th e coded inf o r m a t i o n  last submitted w i l l  be

entered int o the oh buffer and the oata la p el w i l l  be

entered in to th e new bu ffer (Sect ion (813 . ~ow , u s i n g  th e

features of the l i n e  ed it o r, the user may au p licat e

• unch anoeci i n f o r m a t i o n  to the new bu ffer or enter new infor-

ma tion f r o m  the keyboara. &‘en the edi ti n g orocess for each

data element is comp leted, a carria g e retur n m ay be entered

to signa l the P03 orogram to check for errors. If an error
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has occur red, a d iaqr i ost ic w i l l  be given and the ol d buffer

Con tents (old information ) as well as the new buffer con-

tents (new information ) uo to the Point of the error w i l l  be

disp layed. The user may now mak e the appr opri ate correc-

tions, du p l i c a t e  the remaining information and enter a <cr> .

Pthen the coded inf or m ation is Correct it w i l l  be saved in

the coded area for up o at in g the DA T f i l e .  Executio n in t h i s

manner continues for each of the dat a elements selected at

the beginning ~ f the session.

5. Instructional Mode

During the instructional mode of ooeration , gu~~sti on 5

w i l l  be written on the CRT screen. The user w i l l  Key

responses to thege question from the keyboard. AS inp uts

are received by the P05 program , error analysis w i l l  be Con-

ducted. If an erro r occurs , a dia gn ostic w i l l  be giv en and

the user w i l l  have an 000ortunity to give another response.

Correct responses are retained in the new buf fer (Sec—

tion (b )l u n t i l  a l l  inout s for th e wor kin g data element have

been gathered . A f t e r  a data elem ent update is com p lete the

information w i l l  be storea in the code area for u Pdati n g th e

DAT f i l e .  Execution cont inu es in t h i s  manner u n t i l  a l l  pre-

vio u s l y  selected data elements have been processed.

6. End Execution

n h~~~n a l l  date elements have been processed the PUS pro

gram w i l l  w r i t e  the comp i l ed report to the dis ke tte. The
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report may be referenced under the f i l e  < fi leni am e ) .MSG .



‘4 CRE ATE

1. Introduction

The u t i l i t y  Program CREAT E was designed and wr i t t e n  to

allow the user the a b i l i t y  of b u i l d i n g  a data base (DAT

f ile ) . The DAT f i l e  conta ins inf ormation spe ci fied by th e

most recent report as well as th e pr om oti ng questi ons the

operat or is asked to respond to in order to c o l l e c t  the

necessary information.

A p ortion of a OA T f i l e  has been expanded in Fi gure 2

to Show the structure of t h i s  f i l e .  The fi r s t  12$ bytes of

the DAT f i l e  are reserved for the record map . Th e recora

map is a summary of the data labels contained w i t h i n  tne DA T

f i l e  as well as the aisk storage location of the first

recora of each carticu lar data element. Disk locations are

,mai ntai ne d by record extent and record number w i t h i n  th e

fi l e.
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—Reco ro Ma

S C O M D R O 1 P E R S N O 3 . . . C O M D P  C U R / A . 

Coae Ar e Error

I • ii A 1 C ~i / 0 1 8 6 8 9 — 2 0 ftinary zeroes... A /

Comm andsI

A / N ~~~~W h A T  I S  Y O U R  C O M M A N D I N G  U 

Prompting A r e  

F F I C E R ’ S  R A N K ? / H I S  N A M E ? / r i I S  

: ——Cod .

L I N E A L N U hi B E R ? / t ...P E P S N

A PORTION OF A DA T FILE

FIGURE 2

Inform ation p ertinent to the report is containe d w i t h i n

the data element. A data element consists of a data label,

a code area, error check commands ana a Prom p tin g area. The

data label is a uni due recognizable i d e n t i f i e r  for each l i n e

of t he proposed report. For exam p le in the Nav y Force

Status (NAVF ORSTAT) report the aata label , COMO~~, is used to

reference ‘nf orma ti on p ertaining to the Commanaing Of ficer

of the p ar t i c u l a r  reportin g a c t i v i t y .  The code area con-

tains the rep ortable in f ormat ion pertaining to the data

la bel. t.rror check commanas are used to check inp ut infor-

mation at executi on tim e. The questions to he asked to sol-

i c i t  the information needed to generate the report are
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contained in the oromp ting area. ~‘d i t h  the exce p tion of the

record map and the data label PERSN, the ex ample given in

Figure 2 represents one data element. ~ot i ce that data ele-

ments having more than one subfi e ld descri p t ion are

separated by a sub— fi e l d d e l i m i t e r  “/“ . T h i s  a e l i m i t e r  is

used in the error analysis routines to set uc fixed or vari-

able length sub fields.

Eac h subfi e~~ o f the error analysi s comman d corresponds

to the same subfield of the cooed p orti on . Fo r exam p le com-

mands listed in Figure 2 would indicate a check of suofie lds

1 ano 2 of the referenced data label for al ph abetic charac-

ters only and to check sub field 3 for num erics onl y .

2. In i t i a t i o n

T he CREATE program is invoked by ty o ing

CREATE ‘f ilename> <cr>

The < filename > must be a unique mnem onic (8 or less charac-

ters) for th e p a r t i c u l a r  rePort to be generated. For exam—

ole ,

CRE ATE NFS (Cr>

may be used to create a data base for a NA V FO PSTA T report.

At this p o int execution be gins and the user ~s askea to

specif y the length of the data labels to be used w i t h i n  t h i s

pa r t i c u l a r  report. The user shou ld note that sin ce the data

la bels are duplicated in the record map, th e len gths Should

be m i n i m a )  ana in no case should they exceed a lengt h of 9.

3. Execution
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The operator is now free t o  e n t e r  t e x t  f r o m  t h e  c o n s o l e

using the features of the lin e editor (Secticn ( 9 ) 3  and spe-

cial characters required to specif y the type of input.

These sp ecial characters are summarized in Table 1. Keep in

mind CREATE expects text inp ut in the order of code, error

ch eck c o m m a n d s ,  and Q u e s t i o n s .

Text is stored in memory unt i l  an ena of f i l e  is

encountered or the mem ory reg ion is f i l l e d .  A t t h i s  time

the m em ory image of the OAT f i l e  is w r i t t e n  to the disk and

memory p ointers reset or the system reboots in the case of

end of f i l e .  The end o f  f i l e  is s ig nalled by entering a

back  s l a s h .

CH A PA CT E R DESCRIPTION A SC II FUNCTION

Bar 7CH end of code area

Ti la e 7Ev’) end of error commands

t Up—arrow 5Efrs end pf pr ompt area

Back slan t 5CH end of f i l e

TAbLE I

SPECI AL CHARACTER ~IEANTNGS IN PROGRAM CREAT E 
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L ine Editor

1. Introduction

~OS ana CREAT E use the features of a line editor w h i C h

i s  incorporated in the programs as the procedure LEDI T arid

is c a l l e d  when the console is to be read for input.

The procedure LECIT uses two 90 bytes buffers, the old

buffer and the new buf fer . As the names imol ~~, th e old

buffer conta ins informa tio n entered at the last console read

oPeration. The new buffer contains information whic h  is

currentl y being read. The inf or m ation in the bu ffers may be

transferred between the buf fers by entering control char ac—

ters whiCh are summari zed in Table 2.

CO N T P0 L
CHA RACT ER DEFINIT ION

A A cts as a b a c k s pa c e  and rub out com mand on the  new
l i n e  o n ly .  (sa m e as rub—out on m any terminals).

B Repl ace the old l i n e  w i t h  th e conte nts of tn e new
line, emp ties the new line.

C Copy one character from the ol d bu ffer to the new
puffer.

D Copy the rem ainin g characters from the old l i n e  to
the new li n e echoing each ch aracter. Then ter—
m in a te the ed it.

E Toggle the insert mode. Begin insert p rints “ < “ ,

end insert s pri n ts ft > N
. Pos ition of the old
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pointer aoes not change during insert.

F De l e t e  the new lin e w i t h out u Pdat ing the old line.
lerminate the edit.

C Dis p la y conte nts of the ol~ and new buf fer s w i t h
contro l characters inter orete a (e.g. “V” for TAB,
M1

~G” for BELL, etc.).

H Copy remaining charact ers from the old lin e to the
new line, echoing each . Do not termi n ate the edit.

I la b. A tab stop is defined every four characters.
Same as TAB ~n many terminals.

J Line feed. Terminate th e edit.

K (not used)

L Copy r emaining characters of ola l i n e  to new li n e
w ithout echoin~~. Do riot terminate the edit.

M Carriage return Terminate the edit.

N backspace ola buf fer and new buf fer one s pace .

0 Cop 9 ehar acters fom the current p osition of the old
p ointer to the next character typed.

P Delete charac ters from the current p os ition of the
old p ointer to the next occurence of the next char-
acter typed. Echoes a ~‘~~~ “ for each character
àe letea .

0 Delete the new line and reset the old p ointer to
the start of the old buffer.

P Di solay the remainin g contents of the old buffer
and a l l  o f the new buffer.

S Dele te one char aCter from the ola buffer. Echo a



“Z~ for the aeleted cha racter.

I Onl y used in CREATE to t ransmit i n f o r m a t i o n  in the
new buffer to storage i n  memor y . Used when input
from the console exceeds one crt line.

U Copy characters from the old bu ffer to the new
buffer uo to the next TA B character.

V escape c haracter. Tur ns off any special meaning of
character w h i c h  follows. Enters the character
into the new buffer and echoes the chara cte rs (e.g.

~CTLvC TL m N w i l l  echo tm).

a (not used )

X Deletes characters from current position of ol d
buffer through next ch aracter typed.

Y Copy the remaining characters from the o ld buffer
to the new buffer echoi ng each , repl ace the old
buffer w i t h  the new buffer. Do not terminate the
edit.

Z Copy characters from the old buffer to the new
bu ffers through the next occurence of the next
cha racter typed.

NOTE: The co ntrol character is enterea by dePress-
ing the CTRL key ari a then s i m u l t a n e o u s l y  dep ressing
the t he  aesirea functio n key .

TABLE 2

LINE EDITOR FE ATURES
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A Samp le Session

Th is is an examp le of how a p ortio n of a Naval Force

Status (NA VFORSTAT) data base f i l e  m ay oe created ano then

subsequentl y uodated to generate a report. The brackets < >

are use d to indicate keyboard entries. Comments, as they

app ly, are enclosed w i t h i n  /* commen t */ • Tex t proauce o

during program execution w i l l  be as it would appear on the

sc reen .

A . CREAT E Execution

A> /* system is ready to Start *1

(CPtAIE NFS> ‘Cr>

LENG T P~ (iF DAT A LA b ELS TO BE USED?

~5> Cr>

E~ P~.CTING CODE INFO 1* promp t message */

ccO M DW CDM’J . ~~. JON E S /00 0l11—llfl > (Cr> /* th e bar ( ) w~ I I

not oe echoeo • /

E X PECTING ERROR CU~4MA~~D S

A/A /h~~> ‘Cr> /* ~ w i l l  not be echoed ~/

EX PECTING PROMPT INFO

(eHAT RA NK IS YOiJ k CO?~’MA N OIN G OF FICER ?/HIS NAME ?/IIIS L INEA L

NU MBER ?t> ‘Cr’ /* ~ w i l l  not be echoed */

EX PECTING CODE INFO

<PERSN NE/023b/0230/0210 > ‘cr’

EXPECTING ER ROR COMMAN DS
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<A/N/N /N~~> ‘Cr>

E XPECTING PROMPT INFO

‘TYPE OF P ER SO N t~ EL?/ ST RU CT U RED ST RENGTH ? / A UT HO R ILED

ST $4ENGT$1 ?/A SSIGNED STRENGTH ?t> ‘Cr> /* t w i l l  not be echoea

EXP ICTING CODE INFO

( > /~ th at is enough for now */

A>

A f i l e  (NFS.DAT) now exists */

B. PUS Ex ecutio n

To send Out personnel infor mation, a user si m p l y uses

ROS.

4> /* system is ready */

<P05 NFS> <C r >

SELECT DA T A  ELE MENT S YOU DESIRE TO ~OPK ;IITH

CO MOP PERSN

<N> <Y> <Cr>

AR E DATA LABELS TO t~E INCLUDED IN THE REPORT

<Y> <Cr>

DO YO U ~ ISH TO BE PROM PTED

<Y> (Cr>

TYPE OF PERSONNEL?

CN€> cr >

ST RUCTURED STRENG TH ?

(02kb> (Cr>

A UTHOR ILED STRENGTH ?
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<O2 .~O> <C r>

ASS IGNED STRENGTH?

<0218> <Cr> 1* gained B pe op le */

A> /* only one cata eleme nt was selected */

/* without pr omot ing */

/* execution is the same to Question: */

DO YOU nISH TO BE PROM PTED

<N> <c r>

PERSN N$/0236/0230/0210

PERSN <c t l Z> <i > <Cr > by a 1 (not echoea ) */

PERSN NE/ 0236/0230/021<8> <c r> 1* no new l i n e  creat ed~ just

f i l l e d  in current li n e  */

PERSN NE/0236/0230/021B

A>

/* i n  either case, message looks like: *1

PERSN NE/0236/0230/0218
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/* ********************************** ********************

A REPORT O R I 3 I N A T I O N  S Y S T E M  D E S I G N E D  F O R  S H I P B O A R D
USE IN THE GENERATI ON OF REQUIRED RECURRING REPORTS .
TUE SISTEa USES AS INPUT A DAT A EASE (DAT) FILE AND
PRODUCES AS OUTPUT A MESSAGE (NSG) FILE. THE
SOFTWARE SYSTEM CONSISTS OF T~~O PROGRAM S: ROS AND
CREATE. CREATE IS USED TO CREATE A DAT FILE AND ROS
IS USED TO UPDATE THE DAT FILE AND GREATS A MESSA E.

THE ROS PROGRAM IS MADE UP ON THE FOLLOWING MODULES:

1. OPERATING SYSTEM INTERFACE
2. INITIALIZE
3. EDITING
4.  E R R O R
5. OUTPUT

THE C R E A T E  P R D G R A M  IS M A D E  UP O F THE FO LLO~~IN~MODULES :

1. INITIALIZE
2. INPUT~~EDIT iNG
3. FINISH

BOTH PRO GRAM S WERE DESIGNED FOR EXECUTION ON T~IE
INTELLEC— 8 MICROCOMPUTER SYSTEM , WITH CROSS COMPILA TION
BEING DONE ON AN IBM 3b0/65.

* ******************** *********************** **********

100H: 7* PROGRAM TO BE LOADED INTO MEi~1ORY STAL~TIN O HERE */

**************************************** **************

OPER ATING SYSTEM INTERFA CE DECLARATIONS .

** ***** **** * * *** * * ** ***** *** *** * ******* * * ***  * ** ***** *  * *1
DECLARE

LIT LITERALLY ‘LITERALLY’ ,
BOOT LIT ‘0’
ENTRY LIT ‘0065H’ , 7* ENTRY POINT TO 03 *7
TRUE LIT ‘1’ ,
FALSE LIT ‘0’
FOREVER LIT WU±LE TRUE’ ,
CR LIT ‘ODH’ ,
LI LIT ‘OAH ’ ,
CTI LIT ‘0’,
CTS LIT ‘1’ ,
DCNT BYTE
BDO SA ADDRESS INITIAL (0006H) ,
SEDOS B A S E D  B D OSA A D D R E S S ;

1* ****************~~***********  ** * * ** * * * ** * * * * * ** * * ** ** **
INITIALIZE DECLARATIONS

********************* ********************** *********** *1
D E C L A R E

PROMPT BYTE INITIAL (FALSE)
RN ADDRESS INITIAL (B6 H) ,
RNP T R BASED RN BYTE ,
DL$LEN BYTE ,
N U M $RE C BYTE ,
WORK $MAP ADDRESS
WMPTR BASED WORK$M~~P BYTE ,
EXT $RN BASED W ORK$MAP ADDRSSS ,
N U N $ E L E N E N T S  i~Y TE

A D D  R~ SS ,
ER BASED E$R$A BYTE ,

53



N R $ R E A D  BYTE ,
NE BYTE ,
SA V E $ E X T  B Y T E ,
SAVE $RN BYTE
D A T $ A R E A  A D D R ~~SS
DAT BASED DA T$AREA BY{’E,
B ASE $DA T $AR EA A D D R E S S ,
‘I$CAT$AREA ADDRESS ,
CODE $A A D D R E S S ,
CODE BASED CODE$A BYTE ,
B $CODE$A A D D R E S S ,
TOP $N E M ADDRESS ,
M S G $ A R Z A  A D D R E S S  I N I T I A L  ( 8 0 H )  ,
MSG B A S E D  M S G $ A R E A  B Y T E
M O R E  BYT E I N I T I A L  ( F A L S E )  ,
HOLD$ WM A D D R E S S ;

7* ***************************** *************************

EDITING DECLARATIONS

* ***************************************************** *7
D E C L A R E

E U F F E R  (180) BYTE ,
SIZE$NBUF LIT ‘90’
NE W $BUF A~ DR E SS ,
N B O F  BASED N E W $ B U F  B Y T E ,
NPTR BYTE ,
OLD $BU F ADDRESS ,
OBUF BASED OLD$BUF BYTE ,
O P T R BYTE ,
NB ADDRESS ,
TN BASED NB BYTE
OB A D DRE S~INSERT BYTE INfTIAL ( F A L S E )
PERCENT LIT ‘25ff’ ,
BS LIT ‘0 8 H ’ , 7* BACKSPACE */
BELL LIT ‘07H’ ,
TAB LIT ‘O9H’~,
EOP LIT ‘5EH”~ 7* UP—A RRO W END 0? PROMPT */
EOC LIT ‘7CH’ , /*BAR E N D  oF CODE *7
ERR LIT ‘7EH’ , /* TILDE; END OF ERROR */
CTLZ LIT ‘lA H ’ ,
RUBOUT LIT ‘7FM’ ,
ENDEFILE LIT ‘5CH’ , /*BACK SLANT */
CHAR -BYTE ,
~ROMPT $A REA ADDRESS ;

1* ****** ************************************************

E R R O R  D E C L A R A T I O N S
********************* *********************************

DE C L A R E
ERRA A DDRESS
EC ND BAS ED Ef ~R A BYT E ,
B E R R A  A D D R E S S
W A R N  B Y T E  I N I T I A L  ( F A L S E )

1* ******************************** **********************

OUTPUT D E C L A R A T I O N S

* ********** ********** ********** ***********************

DEC L A R E
E A T $ F C B  A D D R E S S  I N I T I A L  (5CH)  ,
DFCE BASED DAIEPOB BYTE,
MSG $PCB (33) BYTE
P R I N T $ L A B E L  B Y T E  I~1ITIAL ( F A L S E )
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1* **************************** **************************

O P E R A T I NG SYSTEM I N T E R F A C E  M O D U L E

FUNCTION : S E R V E S  AS A N  I N T E R F A C E  TO T H E  R E S I D E N T
OPERATIN G SYSTEM. IT ALLOWS INPUT/OUTPUT OPERATIONS
TO HE HANDLED BY SYSTEM CALLS.

************************~ ******************* **********

CR T I N :  P R O C E D U R E B Y T E ;
DO WHILE INPUT (CTS)
END
RETORN NOT INPUT(CTI) AND O7FH;
END CRTIN ;

READC: PROCEDURE BYTE;
DECLARE C BYTE;
IF (C:=CRTIN) > 110 $0001B 7* LOWER CAS E A */

AND C <= 0111$ 10 108  /* LOWERCASE Z */ THEN
C = C AND 101$1111B ; /* BECOMES UPPER CASE */

RETURN C~END READ~~;

NON1 : PROCEDURE (FUNC , INFO)
DECLARE FUNC BYTE , INFO ADDRESS;
GO TO ENTRY;
E N D  N O N 1 ;

MON2: PROCEDURE (FU NC,INFO) BYTES
DECLARE FUNC BYTE , INPb ADDR~ SS;GC TO ENTRY;
E N D  Z10N2;

P R I N T C H A • R : PROCEDURE (3)
DECLARE B BYTE;
CALL MON1 (2,B)
END PRINT CHAR ;

PRINTCHARI : PROCEDURE(C)
DECLARE C BYTE
IF ~c AND O 11O~ O0O0B) = 0 /* CONTROL CHAR */ THEN

‘ !ALL P R I N T C H A R  (E OP )  ;
CALL PRINTCHAR (C O~ 4Oii)

E N D ;
ELSE
CALL P R I N T C H A R  (C)
E N D  PR IN T CHA RI ;

CRLF: PROCEDURE
CALL P R I N T C H A R  (CR)
CALL P RINT C H A R ( L P )
END CRLF;

PRINT: PROCEDURE (A)
CECLARE A ADDgES~~;CALL M O N 1  (9 , A )
C A L L  CRLF ;
END PRINT;

S E T $ D M A :  PROC E D U R E ( A )
D E C L A R E  A A D D R E S S ;
CALL N O N 1  (26 ,1)
END SE T $D ?~A ;

D I S K R E A D :  P R O C E D U R E ( A )  B Y T E ;
DECLARE A ADDRESS ;
RETURN MO N2 (20 ,A)
E N D  DISKR EA~~;
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D I S K W R I T E :  P R O C E D ( J R E ( A )  BYTE;
DECLARE A A D D R E S S ;
R E T U R N  M O N 2 ( 2 1 , A)
END D I S K W R I P E ;

O P E N :  P R O C E D U R E ( A )  B Y T E ;
D E C L A R E  A A~~D1~ES S;
R E T U R N  M O N 2 ( 1 5 , A)
E N D  O P E N ;

CLOSE : PROCEDURE (A) BYTE;
DECLARE A ADDRESS;
RETURN NON2(16,A)
END CLOSE;

SEARCH: PRO CEDURE (FCB) BYTE;
DECLARE PCB ADDRESS;
RETURN NON2(17,FCB)
E N D  SE A R C H ;

MAKE: PROCEDURE (ICB ) BYTE;
DECLARE ICR ADDRESS;
RETURN MON2(22 ,FCB)
END MAKE;

LIPTHEAD: PROCEDURE;
CALL MON1 (12 ,0)END LIFTHEAD;

MOVE: PROCEDURE (SOURCE DEST N)
DECLARE (SOtJ&C E DES~~) AD5RE~ S(S BASED SOUR~ E, D BASED DE~ T, N ) BYTE;
DO WHILE (N:=N—1) <> 255;

D=S; SciURCE=SOURCE+1; DEST=DEST+1;
END;
END MOVE;

ERROR: EROCEDURE (I)
DECLARE I BYTE;

DO CAS E I;
7* CASE 0 O V E R W R I T I N G  ERROR CODES */
CALL PRINT .‘OVERW RITING ERROR CODES $‘);
CALL PRINT .‘DISK READ ERROR $‘)
CALL PRINT .‘EBROR COMMAND NOT D~ FINED 5’);
CALL PRINT .‘A MESSAGE FILE EXISTS 5’)
CALL PRINT .‘DISK WRITE ERROR 5’)
CALL PRINT .‘OUT 0? DIRECTORY SPACE i ’) ;
CA LL PRINT .‘DAT FILE NOT PBESENT $’~CALL PRINT . ‘MSG FILE NOT PRESENTS’)

END~GO ±0 BOOT;
END E R R O R ;

/* ******** ***************** *****************************

INITIALIZE NODULE

FUNCTIONS: TO OPEN THE APPROPRIATE DAT FILE MAKE
A MESSAGE FILE A N D  ALLOW THE USER TO SELECT A ~ E’T OFDATA E L E M E N T S  TO WORK WITH. IT THEN INIT IALIZES
M E M C R Y  WITH IRE SELECTED DATA E L E M E N T S .

************* ************ ****** ************* ********** *7

MAKE $NSG$FILE : PROCEDURE
C A L L  M OVE ( . ‘NS G ’ . M Sâ3FCB + 9 3 ) ;
iSGSFCB.ZISG$FCB (i2) ,NSG$FCB(3~ ) = 0;
IF SEAR CH(.MSG$PCB) <> 255 TH E N

CALL ERROR (3)
IF N A K E ( . N S G $ F C B) = 255 TH EN
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CALL ERROR (5)
IF OPEN (. M SG$FCS ) = 255 T H E N

CALL ERROR (7)
END NAKE~~MSGSFILE;

I N I T :  P R O C E D U R E
CALL M O V E  (5~~H . . M S G $ F C B + 1 ,8)
CALL NAKES1ISG$FILE
CALL MOVE (. ‘DAT ’ , DLT$FC B +9 , 3)
DECE (12) flFCB (32) 0
IF CPEN (bAT $FCB)=25~ THEN

CALL ERROR ,~6)IF (DCNT :=DISKR ~.AD (DAT$FCB)) <> 0 THENCALL ERROR(1) ;
CALL LIFTHEAD ;
END .INIT ;

I N C $ R N :  PRO C E D U R E ;
RN = RN + 1;
END INC$RM ;

INC $I IM :  P R O C E D U R E
WORK$MA P = WO~~K $ N A P  + 1;
END I N C S W M ;

P R I N T $ D A T A $ E :  P R O C E D U R E ;
D E C L A R E  (1,3) B Y T E S
DO I = 1 TO ‘NUM$ EL ~~M EN TS

IF R MP TR = EOC THEN / 1 END OF RECORD MAP */
D0 RM= 1O 1H~ NUMELEMENTS=I—1; RETURN; END ;

DO .3 = i TO DL$L~~N;CALL PRINT CHAR ( R L I P T R )
CALL IN C$ RM ;

END
CALL P R I N T C H A R ( ’  ‘ ) ;
RN = RN + 2;

END;
END PRINI$DATA $E;

SA V E $ E X $ B N $ N R :  P R O C E D U R E
W M P T R  = ER /* EXTEN~ */CAL!. I N C $ Wh
W M P I R  = E R ( i ) ;  /* R N  */
CALL INC$ WM
W N P T R  = E B ( b L $ L E N  + 3) — E R ( 1 ) ;  /* N U M B E R  OF RECORDS */
CALL INC $Wtl &END SAVE $~~X~~RN$NR;

P R I N T S P A C E :  P R O C E D U R E ;
DECLARE I B!TE
DO I = 1 TO DL~ LENCALL PRINTCHA~~(’ ‘)
END;
END PRINISPACE;

CHK $RESPONSE : PROCEDURE;
DECLARE (I C) BYTES
DO I = 1 To NUN$EL~~MENTSCALL PBINTCHAR (C:=R ~~ADC)I? C = ‘Y ’  T H E A

C A L L  SA V E $ E X 3 R N $ N R ;
ELSE
IF C = ‘5’ T H E N

DO; R M = 1 O 1 H ;  R E T U R N ;  E N D ;
= E $ R $A  + D L $L EN + 2 ;
CALL P R I N T S P A C E ;

E N D ;
E N D  C H K $ E E SP O N SE ;

SEL $WE: PROCEDURES
DLSLEN = RMP T~~;
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CALL INC$RM ;
WORK $MA P = .MEeIORY ;
NUN $ELEME NTS= 11
CALL PRINT (.’SELECT DATA ELEMENTS TO WORK WITHS’)
E$R$A = RN DL$LEN;
DO WHILE ELI < 100Fi

CALL PRINTDATA $E;
CALL CRL?
CALL CHK $~ ES?ONSE;END;

END SEL$WE;

SET$NEN: PROCEDURE
DAT$AREA ,BASE$bAT$AREA = WORK$MA P;
T O P $N E II  = SBDOS — 1;
WORK $MA P = .LIEMORY;
DFCB (32) = WMPTR(1) ; /* RN TO START READ */
MR = WM?TR (2);
NR $READ = 0;
END SET$MEII;

O P E N $ E X T :  P R O C E D t J R E
C P C B ( 12 )  =
IF CP EN (DA TSFCB )  = 255 THEN

CA LL ERROR(1);
END OPENSEXT;

READSD $REC: PROCEDURES
I F  tFCB~~12) <> WM~ TR THENCALL OPr.N$EXT~CALL SET$DMA(bAT$AREA)
IF (DCNT: DISKREAD (DAT~ PCB) ) <> 0 THEN

CALL ERRO R( 1)
N R $ R E A D  = NR$READ + 1;
D A T $ A R E A  = DAT$AREA + 128;

C A L L  S E T $ D M A  ( B D H )
END R E A D $ D $ R E C ;

READSDAT: PROCEDURE
DO WHILE D A T $A R ~~A + 1 2 8  < TOP$NEN;

IF NESREAD = MR THEN
IF (WORK $NAP:=WORK.SNAPi-3) > BASE$DAT$AREA— 1 THEN

DO; 7* FINISHED *7 NO~~E = FALSE; RETURN; END;
ELSE

D O ;  DFCB (32) = WMPTR (1) NR$READ = 0;
= WNPTR(2) ; E~~D;CALL READ $D$REC;

END
MOil = TRUE
SAVE $EXT = L~PCB (12)SAVE$RN = DPCB (32)
HOLD$WN = WORK $MAP;
END R E A D $ D A T ;

READ $MORE : PROC EDURE
DECLARE HOLD ADDhS S
HOLD,WORK $MAP = H O L D~~W M ;
DFCB (12) = SAVESEXT ;
CFCH (32) = SAVE $RN
D A T $ AR E 1  = BASE$DA±$AREA ;
CALL R E A D $ D A T
W O R K $ N A P  = H OLD
T $ C A T $ A R E A  = DA±$AREA ’
D A T $ A R E A  = BASE$DAT$A!~EA ;
END EEAD$ M O R E ;

7* ***************************************************$**

E D I T I N G  MODULE

F U N C T I O N : TO ALLOW E N T R Y  OF D A T A  A N D  E D I T I N G  OF
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ENTERED DATA BY USE OF LINE EDITING FUNCTIONS. THE
USER MAY SELECT TO ENTER DATA DIRECTLY INTO THE
CODED ARE A OR BE PRO M PTED AS TO W H A T  I N F O R M A T I O N  IS
REQUIRED.

* ************ ****************** **** ******** * ********** *1
/* PROCEDURES OF THE LINE EDITOR */

B A C K $ U P :  P R O C E D U R E
IF NP TR > 0 TH E N

DO
1~PTR = NPTR —
CALL PRIN T C~I A R  ~S)
CALL P R I N T C H A R  ‘

CALL P R I N T C H A R  BS)
END;

ELSE
CALL PRINTCHAR (BELL)

END BACKSUP;

M O V E ~~TO$OLD : P R O C E D U R E
CALL MOVE ( N E W $ B U F + i ,O L D $ B U F + 1 , ( O b U F : N P T R ) )
OPTE = 0~ NP TR = 0;
END MOVE~ TO$OLD;

O L D $ T C S N E W :  PROCEDURE;
NBUP(NPTR:=NPTR+1) = OB UF ( O P T R : = O P T R + 1 ) ;
END OLD$TO$NEW;

E C H O S O N :  PROC ED U RE
CALL PRINTCliAR (~ BUF(NPTR :=N2TR +1) : (OBUF (OPTR: OPTR+1)));
END ECHO$ON;

COPYSONE : PRO CEDURE;
I? OPTR < OBUF THEN

CALL ECHO$0N
ELSE CALL P R I N T C H A R ( B E ~~L)
END COP!$ONE;

P i N O V E $ O N :  P R O C E D U R E S  /* P A R T I A L  MOVE OLD TO N E W  */
DC WHILE OPTR < 0 B h p ;
CALL EC H O$ON;
E N D ;
END P $ N O V E $ O N ;

E N T E R :  £R OCEb U~RE
I? INSERT TH~~N

CALL P R I N T C H A R ( ’ > ’ )
ELSE

CALL P R I N T C H A R ( ’ < ’ )
INSERT NOT (INSERT) ;
END ENTER ;

PRI NT$OLD:  PROCEDURE;
D ECLARE I BYT E S
DO 1 1 TO OB(J~~;CALL PRINTCHARI (OBUF(I) )
END
CALL CRLF~END PRINT~~OLD;

P R I N I $ N E W :  P R O C E D U R E ;
DECLARE I B!TE~DO I = 1 TO NP ± R
CALL P R X N T C H A R I  (~~BtJ F (I) )
E N D ;
END P R I N T $ N E W ;

P R I N I S BOTU : P R O C E D U R E ;
C A L L  PEINT$OL D ;
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CALL P R I N T $ N E W ;
E N D  P R IN T $ B O T H ;

C O P Y $ R M $ O $ N :  P B O C E D U R E
7* COPIES R E M A I N I N G  ~ HA R A C T E R S  FOR OLD TO NEW BUFFERS */

DO WHILE OPTR < O B U F ;
CALL OLDSTO$NEW;

END
CALL PRINTCHAR (’+ ’) ; /* I N D I C A T E S  W H E N  D O N E  */
END COPYSRM $0$H;

BS$O$N: PROCEDURES
/* EACKSP A C E OLD PTR A N D  NEW PTR 1 CHAR */
IF ~OPTR > 0) AND ( N P T R  > 0) T H E N

O~ TR = OPTR — 1;
N PTR = NPTR —

OBUF = OBUF — i ;
E N D ;

ELSE
CALL P R I N T C H A R  (BELL)

E N D  BS$O$N;

COPY $ON: PROC EDURE (C)
DECLARE (C,I) BYTE;
I OPTR
DO WHILE OBUF (I: 1+1) <> C;

I F I>  OBU~ THEN /* NO MATCH */

~ALL PRINTCHAR (BELL)R E T U R N ;
E N D •

END /* Oc WHILE *7
DO C~HILE OPTR < I;CA LL ECHO$ON;
E N D ;
E N D  C O P Y $ C N ;

D E L E T E :  P R O C E D U E E ( E C H O )
DECLARE (I ,J ,P1 ,CH1~~1,E Ck1O) B Y T E ;
P 1 OPTR

C H A R 1 = kADC
DO WHILE (OB~J F ( P 1 : = P 1+ 1)  <> CHAR 1)

11 21 > OBUP THEN 7* NO MATCH */
‘CALL PRINTCHAR (BELL)
RET URN;

END;
END /* DO W H I L E  */
IF iCHO THEN

DO I = OPTR+1 TO P1;
CALL PRINTCHAB (PERCENT)

END;

/* NOW CONDENSE THE BUFFER */
J=OPTR;
1 P  1
DO W1~ILE I <= O B U F ;

O B U F ( J : =J + 1 )  = OBUF(I:=I+1) ;
END
OBU~ = OBUF — (P1—OPTR+1)
END DELETE;

DEL $N: PROCEDURE;
CPTR NPTR = 0;
OBU~ =
CALL P R I I I T C H A R ( E N D $ F I L E )
CALL CRLF ;
END DEL$N;

D I S P L A T $ B N $ O $ N :  P R O C E D U R E ;
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DECLARE I BYTE;
I =
CALL ~ RL.F ;
DO WHILE (I: 1+ 1) <= OB UF

IP I < OPTE 1~H E N  /* EtEN LINE */
CALL PRINT CHAR (’ I)

ELSE CALL PRINTCHAR (O~~UF(I))END
CALL CRLF~CALL PRIN1~$N E W
END D I S P L A Y $ R M ~~O $N ;

DEL$O; PROC EDURE
IF CPTR > 0 ~~~~~DO.

DkLARE I BYTE;
I = OPTR— 1
DO WHILE ( 1 := I+ 1)  < OB U F ;

O B U F ( I )  = OB U P (I+1 )
END;

CALL P R I N T C H A R  ( P E R C E N T )
OBU F = OBUF — 1’ ;

E N D ’
ELSE CALL P R I H T C H A R ( B E L L )
END DEL$O ;

ESCAPE : PROCEDURE
7* TURNS OFF SPECIAL MEANING OF CHARACTER TO FOLLOW

A N D  ENTERS C H A R A C T E R  IN NEW BUFFER */
CALL 2~ IN TCHARI (CHAR: READC)
NBUF (NgTR:=NPTR+1) = CHAR;
END ESCAPE;

PBINT$TAB : PROCEDURE
IF (NPTR + 5) ) ~IZE$NBUF THENCALL PRINTCHAR (BELL)
ELSE

N BU F ( N P T R : = N P T R + 1 )  = TAB ;
CALL P R I N T C H A R  (TA B )

END P R IN T f l AB ;

7* END OF PROCEDURES CALLED FROM THE LINE E))ITOR */

IN C~~DA:  P R O C E D U R E S
D A T $ A R E A ’  D A ± $ A R E A  +1 ;
E N D  IN C $ DA ;

I N C S CA :  P R O C E D U R E ’
CODE SA COD E~~A + 1;
E N D  INC$CA;

I N C $ E R :  P R O C E D U R E ;
E R R A  = ERRA + 1;
END INC$ER;

MOVESDL$NEW: PROCEDURE
DO WHILE NPTR < DL$LEN

LI PROMPT THEN CA LL OLD$TO$NEW;
ELSE CALL E C H O S O N ;

E N D ;
NB = NEW$BUF + N P TR + 1;
OP TR = NPTR
END N O V E $ D L ~~N E W ;

NOVESCODESOLD: PROCEDURE;
DECLARE DEST ADDRESS , D BAS ED DEST B Y T E ;
DEST OLD$BUP+1;
OP TR $PTR OBU P
DO W~ ILE 6AT <> EO~~;
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D = DAT
IF NOT (frROMPT) THEN CAL~.. ?RINTCHAR(D)CALL It~C$DA ;
DEST = DEST +1 ;
OBUF = OBUF +1 ;

END
CALL CRLF ’
CALL MOVE~ DL$NEW’END NOVE$CODE$OLb;

SET$PTR: PROCEDURE;
DO WHIL E DAT <) E R R ;

CALL INC$DA ;
END •
CALL INC$DA ;
BERRA ERR A = DATSAREA;
CALL INCSDA
DO WHILE DA~F <> ERR;CALL INC$DA ;
END•
CALL INC$DA;
PROMPT$AREA = D A T $ A R E A ;
END SET$PTR;

NEXT$DE: PROCEDURE’
CALL LIOVE.iCODE~ OLD;C A L L  INC$DA ~CALL SET$PT~~;END N E X T $ D E ;

U P D A T E $D A T :  P R O C E D U R E ;
DECLARE I ADDRESS (I,A) BYTE;
INS.flNC: PROCEDURE;

CODE = NBUF(I) ; 1 I + 1;
CALL INC$CA;
END I N S S IN C ;

CODE SA = B $CODE $A + DL$LEN;
I = D L $L E N + 1;
DO WHILE ( A :=I  (= N P T R )  AND (I <= OBUF)

CALL INS$INC;
END’
IF 1 THEN 7* CODE L I N E  HAS G R O W N  */

~O WHILE I <= N P T R + 1 ;
IF CODE = ERR T H E N  /* AT ERROR CMDS */
CALL E R R O R  (0)

ELS E
CALL I N S 4 I N C ;

END ’
CODA = EOC ;

E N D ;
ELSE

DO’
~ODE = EOC I = OLD$BUF+OBUF+1;
DO WHILE (~ ODE $A :=CODE$A +1) <= I;CODE = 0;
END;

£N D ~E N D  U P b A T E $ D A T ;

************ ************** ****************** **********

ERROR MODULE
FUNCTION: TO CHECK FOR POSSIBL E ERROR CONDITIONS.

ERROR COMMANDS ARE DEFINED IN DO$C1ID PROCEDURE.

* ***************************************************** *1
RE$ENTE5 : PROCEDURE

CALL MOVE $TO$OLb;
CALL PRINT $OLD ;
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NPTR = NB — NEW$BUF;
CALL PRINT$NEW ;
END RE$ENTER;

W A R N I N G :  PROC EDURE (I)
D E C L A R E  I B Y T E ;
WA RN = TRUE;
DO CASE I;

CALL PRINT (.’WILL DESTROY OLD INFO $‘)
CALL PRINT (.’EXPECTING ALPHABETIC CHAR £ ‘);
CALL PRINT (.’EXPECTING NUMERIC CHAR $‘)

END 7* CASE *7CALL CRLF
E N D  W A R N I I ~G;

INC .~N B :  P R O C E D U R E ;
NB = NB + 1;
END INC $NB;

SP$PD $COfl :  P R O C E D U R E  BYTE;
DECLARE SPACE LIT ‘20H’ ,

PERIOD LIT ‘2EH’ ,
COMMA LIT ‘2CR ’;

RETURN ((TN = SPACE) OR (TN = PERIOD) OR (TN = COMMA) )
END SP$PDSCOtI;

ALPHA: PROCEDURE BYTE
DECLARE LCA LIT ‘~~1H’ LCZ LIT ‘7AH’ ;
RETURN (((T N >= ‘A’) AND (TN <= ‘1’)) OR ((TN >= LCA )

A N D  ( TN < LCZ) ) OR S?~~PD $ C OM )
END ALPHA;

CHK $ALPHA : PROCEDURE;
DO WHILE TN <> ‘/‘~~IF N O T ( A L P H A )  THEN

DO
~!A LL W A R N I N G ( 1 )
RETURN;

END
CALL Ik$NB;

E N D ;
E N D  CHK $A L P H A ;

NUMERIC: PROCEDURE BYTE;
R E T U R N  ( ( ( T N  — ‘0’) <= 9) OR (TN = 2DH /* SINUS */)OR SP$PD $COM )
END NUMERIC ;

CHK $NUMERIC: PROCEDURE;
DO WHILE TN <> ‘/ ‘

IF N O T ( N U N Z R I ~~) T H E N
DO~ CALL W A R N I N G ( 2 )  ; R E T U R N ;  E N D ;
CALL INC$NB;

E N D ;
END CHK $NUNERIC ;

NEXT$SF: PROCEDURE;
DO WHILE CODE <> ‘/ ‘~~CALL INC$CA ;
END
CALL INC$CA ’
DO WHILE DA± <> ‘7’

CALL INC $DA ;
END ~c~~L INC$DA ;
CALL INC$NB;
CALL INC$ER ;
END NEXT$ SF ;

DO$CMD : PROCEDURE;
IF ECND = ‘0’ THEN RETURN; ELSE
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IF EC MD = ‘A ’  T H E N  CALL C H K $ A L P H A ELS E
IF ECLID = ‘N ’  T H E N  CALL C H K $ N U M E R I C ;  ELSE
CALL E R R O R ( 2 ) ;
E N D  DO$C LI D;

CHK $ERR: PROC EDURE;
W A R N  = FALSE
DO WHILE E CM6 <> E R R ;

IF EC LI D = ‘7’ THEN
CALL LJEXT$SF;

CALL DO$CMD~IF WARN THEN RET~~RN ;CALL INC E ER ;
END;
END C H K $ E R R ;

A S K $ QU E S T I O N :  P R O C E D U R E ;
DO WHILE DAT <> ‘I’ ;

CALL P R I N T C H A R  (DAT )
CALL INC$DA;

END;
END ASK $QUESTION;

CHK $ANSWER : PROCEDURE;
WAR N = FALSE’
DO WHILE ECMf~ <> 1/i ;

CALL DO$CMD;
IF WARN THEN RETURN;
CALL INC$ER;

END;
END CHK $ANSWER ;

EN D $ I P :  P R O C E D U R E ;
OS = OLD$ SU F + DL$LEN + 1;
IF (NB: NEW$BUF+DL$LEN+1) > NEW$BUF + NPTR THEN

áALL WARNING(0)
R E T U R N ;

END
NBUF (N~’TR +1) = ‘7’ ;
CALL CHK$ERR;
END END$IP;

LEDIT: PROC ED URE;

DO WHILE NPTR < SIZE$NB(JF ’
IF (CHAR: READC ) < CTLZ ~HEN /* CONTROL CHAR */DO CASE CHAR ;

/* CAS 0 NULL */

/* CASE 1 C O N T R O L  A */
CALL BACKUP;

/* CASE 2 CONTROL B */
CALL MOVE $TO$OLD;

7* CASE 3 CONT ROL C *7
CALL C O P Y $ O N E ;

~~~ CASE 14 CONTROL D *1
CALL P$i1OVE$ON;
GO TO ENDEDIT1;

END;

7* CASE 5 CONTROL E */
CALL E N T E R ;

7* CASE 6 CONTROL F */
GO TO ENDEDIT2;
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7* CASE 7 CONTROL G */
CALL P~ INT$BOTH;

7* CASE 8 CONTROL H */
CALL P$MOVE$ON ;

/* CASE 9 CONTROL 1 */
CALL PRINT $TAB ;

7* CASE 10 CONTROL 0
GO TO ENDEDIT1;

/* CASE 11 CONTROL K */

/~ CASE 12 CONTOL L *1
CALL COPY $RM$O$N;

7* CASE 13 CONTROL N *7
GO TO ENDEDIT 1;

7* CASE 14 CONTROL N */
CALL BS.SO$N;

/* CASE 15 CONTROL 0 */
CALL COPY $ON (READC)

7* CASE 16 CONTRO L P */
CALL DELETE (TRUE)

/* CASE 17 CONTRO L Q */CALL D E L $ N ;

7* CASE 18 CONTRO L R *7
CALL DISPLAY$RM $O$N;

/* CASE 19 CONTRO L S */
CALL DELSO;

/* CASE 20 CONTRO L T */

/* CASE 21 CONTRO L U */
CALL C O P Y $ O N  (TAB)

/* CASE 22 CONTROL V */
CALL E S C A P E ;

/* CASE 23 C O N T R O L  W */
7* LATER *7

/* CASE 2’~ CONTROL X */
CALL DELETE (FAL SE)

/*CASE 25 CONTROL Y */
DO;

CALL P$MOVE$ON
CALL MOVE$TO$OLD;

END;

7* CASE 26 CONTROL Z */
CALL COPY4ON (READC)

ND;
ELSE /* CHECK SPECIAL CASES */
IF CHAR = RUBOUT THEN

CALL B A C K U P ;
ELSE

DO;
CA LL P R I N T C H A R ( C H A R )
N B U F ( N P T R : = N P T R + 1 )  C H A R ;
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IF NPTR = 72 THEN CALL PRINTCHAR (BELL)
IF NOT(INSERT) THEN OPTR = OPTR + 1;
END;

END; /* DO WHILE */

7* ARRIVE HERE IF BUFFER FULL */

CALL PRINTCHAR (BELL)
ENDEDIT1:
ENDEDIT2: CALL CRLF;
END LEDIT ;

********************** ****************** **************
OUTPUT NODULE

F U N C T I O N :  TO U P D A T E  T H E  DAT FILE AND THE
I N F O R M A T I O N  J U S T  EDITED TO THE M E S S A G E  F I L E .

************************ ******************** **********

INC $NSG : PROCEDURE;
IF (NSG $AREA :=MSG$AREA + 1) < 10011 THEN

R E T U R N ’
IF DISKWRIñ (.MSG$FCB) <> 0 THEN

CALL ERROR ( 4 )
N S G $ A R E A  = 8011;
END INC$NSG ;

M O V E $ I I S G :  P R O C E D U R E ’
IF PRINT$LABEL 1~HEN DAT $AREA B$CODE$A ;
ELSE DATSAREA = B$CODE$A + DL$LEN + 1;
DO WHILE DAT <> EOC ;

NSG = DAT ’
CALL I NC$~~SG;
CALL INC$DA;

END;
MSG = CR’
CALL INC~~NSG;MSG = LI’
CALL INC~~MSG;END MOVE$MSG;

WRITE$MSG: PROC EDURE;
NSG = CTLZ
IF DISKWRI~ E (.MSG$FCB) <> 0 THEN

CALL ERROR (L4)
END WRITE5MSG;

CLOSESFILES : PRO CEDURE;
IF CLOSE (.MSG$FCB) = 255 THEN

CALt ERROR (7)
DFCB (12) = SAVESE ’Jd;
DFCB(32) = SAVE $RN;
IF CtOSE(DAT$FCB) = 255 THEN

CALL E R R O R  (6)
E N D  CLOSESF ILES ;

HLANKSBUF : PROCEDURE ’
DECLARE A ADDRES~~, (B BASED A ,I) BYTE;
A = .BUPFER ;
DO I = 1 TO 180;

B = 0; A = A + 1;
END;
END BLANK $BUF;

BA SE~ NEXT$DE : PROCEDURE;DECLARE I BITE’
DO I = 1 TO WM~~~R (2)B$CO DE$A = B$CObE$A + 128;
END
WOR*$MA P = WORK$MA P + 3;
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END BAS E$NEXT $DE;

UPDATE $DAT$FILE: PROCEDURE;
WORK $MA~ = .MEMORY ’
B$CODE$A = BASE $DA~~$AREA ;DO WHILE B$CODE$A < T i D A T $ A R E A ;

CALL NOVE$MSG’
D?CB (12) =
DFCB(32) = WMPTR(1)
CALL SETDMA (B$CODE$A)
IF DISKWRITE (DAT$FCB) <> 0 THEN

CALL ERR OR(’4);
CALL BASE $NEXT $DE;

END;
CALL SET$ DMA (8011)
END UPDAT E,5DAT$FILE;

EDII: PROCEDURE;
CONTINUE:
DO WHILE (DAT$AREà < T$DAT$AREA )
CALL NEXT $DE;

IF PRO MPT THEN
DO WHILE DAT <> EOP

CALL ASK$ QUEST±ON;
WARN = TRUE ’
DO WHILE WA~ N;

CALL LEDIT;
NBUF (NPTR:=NPT R÷1) = ‘I’ ;
CALL CUK $ANSWE R ;

END•
CALL NEXT $SF;

END;
ELSE

DO’
CALL LEDIT
CALL END$I~~;END ’

IF WAR N THEN CALL RE $ENTER ;
ELSE
DO;

CALL tJPDAT E$DAT ;
CALL BLANK $BUFL
CALL BASE$NEXT~ DE;DAT$AREA ,C O D E $A  = B$CODE$A;

END’
END; /J~ D~ WHILE */

CALL UPDATE $DAT $FILE;
IF MORE THEN

DO’
~ALL READ $MORE;
GO TO CONTINUE;

END
CALL WhTESMSG
CALL CLOSE$FIL~ S;GO TO BOOT;
END EDIT ;

/******* START MAIN PROGRA M HERE ******

OLD$BUF = (NEW $BUi := .BUFPER)+90;
OBUF = 0;

C A L L  IN I T
CALL SEL$~ E’CALL SET$ME~1CAL L REA D $DA~F;CALL LIFTHEAD’
T $ D A T $ A R E A  = f~AT$AREA’B$CODE$A ,CODE4A DATSA ~~EA = BA SE$DAT$AR EA;
WORK $MAP = .MEMóRY ;
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CALL CRLF
CALL PRIN~~(.’DATA LASEL E’ TO BE IN THE REPORT?$’);
CALL PRINTCHàR (CHAR := k~EADC)CAL L CRLF ;
IF CHAR = ‘Y’ THEN PRINT$LABEL = TRUE
CALL PRINT (.. ’DO YOU W iSH TO BE PROMPT~~D?$’)CALL PBINTCHAR (CHAR ;=READC )
CALL CRLF;
IF CHAR = ‘‘i’ THEN PROMPT = TRUE;
CALL EDIT ;
EOF
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/ * St *55*5* **********************************************

PROGRAM DESIGNED TO CREATE DAT EXECUTABLE FILES USED
IN CONJUNCTION WITH REPORT ORIGINATION SYSTEM (ROS)

ROS IS DESIGNED TO G ENERATE FORMATTED R EPORTS.

* ***************************************** * *********** 17
10011:

/* ****** ** ********** ************************************

INITIALIZE DECLARATIONS

*5*5* ************************************** ***********
D E C L A R E

LIT LITERALLY ‘LITERALLY’ ,
BOOT LIT ‘0’
ENTRY LIT
TRUE LIT ‘1’ ,
FALSE LIT ‘0 ’
FOREVER LIT ‘W H ± L . E  T R U E ’ ,
CR LIT ‘0DM’ ,
LI LIT ‘OAR ’ ,
DCNT BYTE ,
CTI LIT ‘0’,
CTS LIT ‘ 1’ ;

/* ********** ******** ************************************

INPUT AND EDITING DECLARATION S

* ******************** ************** ************ ******* 5/
DECLARE

BS LIT ‘0811’, 7* BACKSPACE */
PERCENT LIT ‘2511’,
BELL LIT ‘0711’,
TAB LIT ‘09H’ ,
EOP LIT ‘SEH’ , /* UP—A RROW’ END Of ~:OMPT *7END $FILE LIT ‘5CR’ , /*BACK SLA N+ */
EOC LIT ‘7CH’ , /*BAR END OF C3D~ */ERR LIT ‘7EH’ , /~ 

TILDE; END O~
’ 

~RRoR 5/
CTLZ LIT ‘lAR’ ,
RUBOUT LIT ‘7FH’
DAT$FCB &DDRE~ S INITIAL ( 5 C H )  ,
DI CE BAS ED DAT $PCB (33) BYTE ,
NUM$REC
DL$LEN BYTE ,
IME~ ADDRESS ,
RECORD$MA P ADDRESS ,
E N P T R  BAS ED R E C O R D $ M A P  BYTE ,
EXT BYTE INITIAL (0)
ST ORE AOt~RE SS ,
SP BASED STORE BYTE
ESTORE ADDR~ SS,
SPTR ADDRESS ,
BUFFER (180) BYTE,
S I Z E $ N B U F  LIT ‘90 ’
N E W $ B U P  A D D R E S S ,
N B U F  BASED N E W $ B U F  BYTE ,
N P T R  B Y T E ,
OL D $BU F A D D R E S S ,
OBUP BASED OLD$B U P BYTE ,
OPTR BYTE
I N S E R T  BYTE I N I T f A L  ( F A L S E )  ,
C H A R  BYTE ,
MOD $128$MASK LIT ‘0118011’, /* GIVES MEMORY SIZE

IN MULIPLES OF 128 BYTE BLOCKS 5/
BDOSA ADDRESS INITIAL (000611) ,
SB DOS BASED SDOSA A D D R E S S ;
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C R T I N :  PROCEDUR E BY TE~DO WHILE INPUT (CT~~)END’
RET~1RN NOT INPU1’(CTI) AND O7FH;
E N D  CRTIN ;

REA i~C: PROCEDURE BYTE;

/5 GET A CHARACTER FROM THE CONSOLE AND TRANSLATE TO
UPPER CASE 5/

DECLARE C BYTE ’
IF (C:=CRTIN) 3= 110$0001B 7* L O W E R  CAS E A 5/

AND C <= O 1111 O 1OB 7* LOWER CASE Z 5/ THEN
C = C AND 1O 1$ 111 1B; /5 B ECOMES UPPER CASE *7

RETURN C’
END REA D~~;

MON 1: PROCEDURE (FUNC , INFO)
DECLARE FUNC BITE, INFO ADDRESS;
GO TO ENTRY;
END MON1;

M O N 2 :  P R O C E D U R E  (FU NC , IN F O )  BYT E
DECLARE FUNC BYTE, INFO ADDR~ SS;GO TO ENTRY;
END NON2;

P R I N T C H A R :  PROC EDURE ( B )
DECLARE B BYTE;
CALL MON1 (2 5)
END PRINTCHAR ;

PRINTCHARI: PROCEDURE(C)
DECLARE C BYTE’
IF (C AND 110$ó000B) = 0 7* CONTROL CHAt~ 5/ THENDO~ PRINT CHAR (EOP)

CALL PRINTCHAR (C OR 4011);
END

ELSE CALL PRINTCHAR (C);
END PRINTCHARI ;

CRLF: PROCEDURE
CALL PRINTCHAR (CR)
CALL P R I N T C H A R ( L F )

END CRLF ;

P R I N T :  PROC ED UR E (A)
DECLARE A ADDRESS;
CALL MON 1 (9,A)
CALL CRLF ;
END PRINT;

MOVE: PROCEDURE (SOURCE DEST N)
DECLARE (SOURCE DES~~) AD5RE~~S(S BASED SOUR~ E, D BASED DE~ T, N ) BYTE;
DO WHIL E (N:=N—1) <) 255;

DS ;  SOURCE=SOURCE ÷1 ; DEST DEST+1;
END;
END MOVE;

FILL: PROCEDURE (START DEST CHAR),;
DECLARE (START DE~~T) AfDRES~(S BA SED START C H A R )  B I T E ;
DO WH I LE START < 5EST;

S = CHAR ’
START = ~T & E T  + 1;

END;
END FILL;

ERROR: ~ROC EDURE (I)
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D E C L A R E  I BYTE;
DO CAS E 1
CALL PRIN~ .‘LACK ERROR COMMAND SPA CE 5’)
CALL PRINT .‘DISK WRITE ERROR 5’);
CALL PRINT . ‘FILE NOT PRESENT 5’)
END

CALL CRIi’’
GO TO BOO~F;END ERROR ;

1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ******************* **********,
~~**

I N P U T  A N D  E D I T I N G  ~3 D U L E
5 **************************** ************** *********** 5/

PROMPT: PROCEDURE (I)
DECLARE I BYTE’
CALL NON1 (9 ,. ’~~X P E C T I N G  5 ’)
DO CASE I

CALL PI~INT .‘CODE INFO 5’)
CALL PRINT .‘ERROR CONDS
CALL PRINT .‘PROMPT INFO 5’);

END;
END PROMPT;

INCSBN : PROCEDURE’
RECORD$LIAP = !~ECORD$MAP + 1;
END INC$RN;

GO$NZXT$REC : PROCEDURE’
/5  INCREMENTS S T O R A G E  POINTER TO NEXT EVEN

RECORD SECTOR 5/
DO WHILE SPTR < STORES

SPTR = SPTR + 12á;
NUN $REC=NUM$REC+1;
IF NUM $REC = 123 THEN

DO;
EXT = EXT + 1;
NUM $REC = 0;

END;
END’
STO~ E = SPTR—1 ;
END GO$NEXT $REC;

MOVE $DL: PROCEDURE’
DECLARE A ADDR~ SS, I BYTE;1 0 ’  A= RECORD $MAP+DL$LEN’
DO ~HILE (RECORD4MAP:=RE1~ORD$NAP+1 ) < A;

RMPT R = OBUF(I:=I+1);
END’
RMP±R = EXT ;
CALL INC$RM ’
RNPTR = NUM~ REC;END MOVE$DL;

WRITE: PROC EDURE’
DECLARE A AD~ RESS;A = .MEMORY;
DO WHILE (A :=A +128) < STORE ;

CA LL MOVE (A ,8~JH 128)
IF (DCNT := MOt~2 (21 ,f~AT$~~~B)) <> 0 THENCALL ERaOff(1)
END’
STO~lE BSTOR E; SPTR =BSTORE;
CALL MON1 (12,0) ; /5  LIFT READ WRITE HEA D 5/
END W R I T E ;

It~CSSTORE: PROC EDURE’/5  CHECKS FOR ME~IORY OVERFLOW INCREMENTS STORAGE PTR 5/
IF (STORE: STORE+1) ) TZIEM THEN

CALL WRITE;
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END INC $STORE;

NOVE $STORE: PROC EDURE’
/5 STORES INFORMA~~ION FRO M INPUT TO FILE MEMORY A R E A  5/
DECLARE I BYTE’
DO 1=1 TO osufr ’

CALL INC$Si~ORE ;SP = OBUF (I)
END;
END MOVE $STOEE;

FILL$CODE$ZERO: PROCEDURE;
DECLARE (A ,T) ADDRESS , B BASED a BYTE;
A = STORE; T = SPTR + 128;
DO WHILE (A:=A +1) < T;

B = 0;
END;
END FILL$CODE$ZERO;

END$DL: PROCEDURE’
/5 CHARACTER IS A BAR (~ ) INDICATES END O F CODE AREA 5/
CALL GO$NEXT$REC;
CALL M O V E S D L ’
CALL M O VE $ S T Ô R E ;
CALL INC$ STORE;
SP = EOC’
CALL FILL$CODE$ZERO;
CALL CRLF ’
CALL PROM~~T(1);END END$DL;

ENDSEEC: PROC EDURE;
/* CALL WHE N A UP—ARROW IS ENTERED FROM THE KEYBOARD.

INDICATES END OF DECODED INFORMATION */

CALL MOVE $STORE;
CALL INC$STORE ;
SP = EOP
CALL CRLI ;
CALL PROMPT (0)
END END $REC ;

E N D S E R E :  P R O C E D U R E ;
/5 CALLED WHEN (TILDE) ENTERED AT KEYBOARD

INDICATES END OF ERROR CHECK S 5/
BACK $STORE: PROCEDURE ’

STORE = SPPR + 1~~7; /* TO NEXT RECORD — 1 5/
SP = E R R ’
STOR E = ~T O R E — 1;

OBUF = 08(1? + 1;
DO WHILE (OBUF: OBUF—1) <> 0;

IF SP = EOC THEN
CALL E R R O R (0)

SP = OBUF(OBUF) ;
STORE = STORE — 1;

END;
SP = ERR’
END BACK .~STORE;

CALL BACK $STORE;
CALL GO$NEXT$REC;
CALL CRLF ’
CALL PEOM~’T(2)EN i END$ERR ;

ENDS?: PROC EDURE’
/5 C A L L E D  W H ~~N END F ILE ( ) B L A C K S L A S H  E N T E R E D  I N D I C A T E S

END OF FILE *7
DECLARE (EX NR) BYTE;
CALL MOVE$SFORE ;
CALL INC$STORE;
SP END$FILE;
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CALL W R I T E ;
CALL I N C $ R M ;
R M P T R  = EOC; /* MARK END 0? RECORD$MAP 5/
RECORD$MAP = RECORD$MAP + DL$LEN /5  SAVE EXT A N D  R N  OF

NEXT RECORD TO BE WRIT~~EN *7
RMPTR = DFCB (12);
CALL INC$ R N ’
EMPTR = DZC~~(32 )
EX = DFCB ( 12)  ; N?~ DICE (32)
DFCB (32) DFCB(12) = 0;
CALL M0V2 (.MEMORY 8011 128) ’
IF (DCNT := MON2(~~1 ,DLT$FC~ )) (> 0 THEN

CALL EBROR (1 )
DFCB (12) = EX DkB(32) = NR;
IF MON2 (16 DAT$FCB) = 255 THEN /5 CLOSE FILE */

CALL ~R R O R ( 2 )
~
‘O TO BOOT;
END ENDS? ;

B A C K SU P :  P R O C E D U R E ’
IF NPT R > 0 TH~~N

DO’
~PTR = NPTB —1 ;
CALL PRIN T~~H A R  ES) ;
CALL PRINTCHAR ‘
CALL PRINT CHAR BS)

END;
ELSE

CALL PRINTCHAR (BELL)
END BACK $UP;

MOVE $TO$OLD: PROCEDURE’
CALL MOVE ( N E W $ B U P + i ,OLD$BUF +1 , ( O S U F : = N P T R ) )
OPTR = O NPTR = 0;
CALL CRLF
END MOVE$’~O$OLD ;

E CHO$ON :  P R O C E D U R E ;
CALL PRINTCH AR (NBUF (NPTR :=NPTR +1):=(OBUF (OPTR :=OPTR+1) ));
END ECHOSON ;

COPYSONE: PROCEDURE’
IF OPTR < OBUF 1~H E N

CALL E CH O$ON ’
ELSE CALL P R I N T C H A R  (BELL)
END CO P Y $O N E ;

P$MOVE $ON : PROCEDURE; /5  PARTIAL MOVE OLD TO NEW 5/
DO WHIL E OPTR < OBUF;
CALL ECHO SON;
E N D ;
END P$MOVE$ON;

ENTER: PROC ED URE’
IF INSERT THb4

CALL PRINTCHAI~ (‘>‘)ELSE
CALL PRINTCHAR (‘<‘) ;

I N S E R T  = N 0 T ( I N S E a T )
E N D  ENTER ;

P R I N T $ O L D :  P R O C E D U R E ;
DECLARE I BYTE’
DO 1 1 TO OBU ~~CALL P B I N T C H ~~RI  ( O B U F  (I) )
E N D ’
CALL CRLF
END PRINTjOLD;

PRINTSNEW: PROCEDURE;
D E C L A R E  I B Y T E ’
DO I = 1 TO NP~ R ;
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CALL P R I N T C E A R I  ( N B U F  ( I ) )
E N D ;
END PR INT $NEW ;

PRINT$BOTH: PROCEDURE;
CALL PRINT$OLD;
CALL PRINT$NEW;
END PRINT$BOTH;

COPISEM $O$N: PROCEDURE’
/5  COPIES REMAINING &HARACTERS FOR OLD TO NEW BUFFERS 5/

DO WHILE OPTR < OBUF;
NBUF (NPTR:=NPTR+1) = O B U F ( O P T R : = O P T R + 1)

E N D ’
CALL P R I N T C H A R ( ’+ ’ )  ; /* I N D I C A T E S  WHEN D O N E  5/
E N D  C O P Y $ R N $ O $ H ;

BS$O$N : PROCEDURE’
/5 BACKSPACE oLD PTR AN D NEW PTR 1 CHAR 5/
IF ~OPTR > 0) AND (NPTR > 0) THEN

O~’TR = OPTE - 1;
NP TR = N P TR —

OBUF = OBUF —

END;
ELSE

CALL P R I N T C H A R ( B E L L )
END B S$04N;

C O P Y $ O N :  P R O C E D U R E  (C ,N E XT L ;
DECLARE (C,I,NEXT) BYT~.;I OPTR
DO WHILE O B U F ( I : = I + 1 )  <> C;

IF I > O BU ?  T H E N  /5  NO LIA TC H 5/
D0

âALL PRINTCHAR (BELL) ;
RETURN;

END
END; /5 ~O WHILE 5/
IF NO~T(NEXT ) THEN 1=1—1;DO WHILE OP TR < I ;

CA LL ECHOSON;
E N D ;
END COPY$ON;

DELETE: PROC~ DURE(ECHO)

7* ECHO TRUE INDICATES TO START FROM TUE CURRENT
POSITIO N OF OLD SUFFER AND ECHO A % (PERCENT) FOR THE
DELETED CHARACTER . ECHO FALSE INDICATES TO START AT
THE B E G I N N I N G  OF THE OLD BU FFER AND DON’T ECHO FOR
THE DELETED CHARACTERS. 5/

DECLARE (I J,2 1,CHAR1 ,ECHO) BYTE;
I? ECHO THEN P1 = 0;
ELSE P1 = OPTR;
C H A R 1  = REA DC ’
DO WHILE (OB (J~~( P 1 := P 1 + 1 )  <) C H A R 1)

D0 
> OBUF THEN 7* NO MATCH 5/

‘CALL PRINTCMAR(BELL)
RETURN;

END;
E N D ’  /5  DO WHILE 5/
IF iCHO THEN

DO I = OPTR +1 TO 21;
CALL P R I N T C H A R  ( P E R C E N T )

END ;

/5 NOW C O N D E N S E  T H E  BUFFER 5/
J=O P TR;
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1 2  1’
DO WfIILE I <= OBUF;

OBUF (J: J+1) = OB UF( I :=I+1) ;
END’
0BU~ = OBUF — (P1—OPTR+1)
END DELETE;

DEL $N: PROCEDURE;
NPTR O’ OPTR=0;
CALL PiINTCHAR (END$FILE) ;
CALL CRLF ;
END DEL$N;

DIS?LAY $RM$O$N : PROCEDURE;
DECLARE I BYTE;
I =
CALL ~RLF ;
DO W H I L E  (I : 1+1) < OB UF ’

IF I < OPTR T H E N  7* E t E N  LINE *7
CALL PRIN T Q~A R ( ’  ‘) ;

ELSE
CALL PRINTCHAR (OBUF(I))

END S
CALL CRLF ’
CALL PRIN~~$NEW:END DISPLAI $R~a :O $N;

DEL $O: PROC EDURE’
I? OPTE > 0 i~HENDO’

bECLARE I BYTE;
I = OPT E — 1;
DO WHILE (I:=I+1) < OB (JF;

OBUF (I) = OBUF (I+1)
END’
CALL PRINTCHAR (PERCENT) ;
08(1? = 08(1? — 1’;
END’

ELSE CALL PRINT CHAR(BELL)
END DELSO ;

ESCAPE: PROCEDURE’
/5 TURNS OFF ~ PEC IAL M E A N I N G  OF C H A R A C T E R  TO FOLLOW

AND ENTERS CHARACTER IN NEW BUFFER 5/

CALL PRINTCHARI (CHAR:=READC)
N B U F ( N P T R : = N P T E + 1 )  C H A R ;
END ESCA PE;

CONT$FILL: PROCEDURE;
CALL M O V E $ S T O R E ;
CALL CRLF ’
END CONT$~~ILL;

PRINT$TAE: PROCEDURE’
IF (NPT R + 5) > ~IZE$NBUF THENCALL P R I N T C H A R  (BELL)  ;
ELSE

NBU F ( N P T R : N P T R + 1)  = TAB ;
CALL P R I N T C H A R  (TA B )

END P R I N T $ T A B ;

LEDIT: PROC EDURE’
/5 BEADS CHA~ AC?ERS FROM THE CONSOLE AND ALLOWS EDITING
USING THE PROCEDURES OF A LINE EDITOR *1
OPTR = 0; NPTR =
DO WHILE NPTR < SI~~E$NBUFIF (CHAR: READC~ <= CTLZ ~HEN /5  CONTRO L CHAR 5/

DO CASE CHAR;
/5 CAS 0 NULL 5/
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/5 CASE 1 CONTROL A *7
CALL BACKUP;

/5 CAS E 2 CONT ROL B 5/
CALL L1 OVE $TO$OLD;

/5 CASE 3 CONTROL C 5/
CALL C O P Y $ ON E ;

~~~•
CA SE 4 CONTROL D ~/

CALL P $ M O V E $ O N ;
GO TO ENDEDIT1;

E N D ;

/5 CASE 5 CONTROL E 5/
CALL E N T E R ;
/5 CAS E 6 CONTROL F *7
GO TO ENDEDIT2 ;

/5 CASE 7 CONTROL G 5/
CALL PRINT $BOTH;

/5 CASE 8 C O N T R O L  H 5/
CALL P$ZIOVE$OM ;

7* CASE 9 C O N T R O L  I 5/
CALL P R I N T $ T A B ;

/5 CASE 10 CONTRO L J 5/
GO TO E N D E D I T 1 ;

/5 CASE 11 CONTRO L K 5/

7* CASE 12 CONTOL L 5/
CALL COPY $RM$O$N;

7* CASE 13 CONTROL N 5/
GO TO ENDEDIT1;

/5 CASE 14 CONTROL N 5/
CALL B S$O$N ;

/5 CASE 15 CONTRO L 0 */
CALL COPISON (READC , FALSE)

/5  CASE 16 CONTROL P *7
CALL DELETE (TRUE)

/5 CASE 17 CONTRO L Q *7
CALL DELSN;

/5 CASE 18 CONTROL R *7
CALL D I S P L A Y $ RM$ O~~N ;

/5 CASE 19 CONTROL S */
CALL DEL S O;

/5 CASE 20 CONTROL T 5/
CALL CON T$F I LL;
/5 CASE 21 CONTROL U 5/
CALL C O P Y $ O N ( T A B , FALS E) ;

7* CASE 22 C O N T R O L  V *7
CALL E S C A P E ;

/5 CASE 23 CONTROL W 5/
; /5 LATER 5/
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7* CASE 24 CONTROL X 5/
CALL DELETE (FALSE)

/*CAS E 25 C O N T R O L  Y 5/
DO;

CALL P$MOVE$ON ’
CALL LIOVE4TO$OLD;

E N D ;

/5 CASE 2ó CONTROL Z */
CALL COPY $ON (READC ,TRUE)

END’
ELSE /~

‘ CHECK SPECIAL CASES 5/
IF CHAR = RIJBOUT THEN

CALL BACKUP;
ELSE
IF CHAR = EOC THEN /5 INDICATES END OF CODED INFO */

DO; CALL MOVESTOSOLD ; CALL END$DL ; END;
ELSE
IF CHAR = ERR THEN

DO; CALL MOV E$TO$OLD; CALL END$ERR; END;
EL S E
IF CHAR = EOP THEN /5 END OF PROMPT INFORMATICN 5/

DO’ CALL NOVE $TO$OLD; CALL END$REC ; END ;
EL ~ EIF CHAR = END$FILE THEN /5 END OF FILE 5/
DO~ CALL MOVE $TO$OL~~; CALL ENDSF; END;EL~ EDO;

CALL PRINTCHAR (CHAR)
NBUF (NPTR:=NPTR+1) =CHAR’
IF NaT (INSERT) THEN OPT~ = OPTR + 1;
IF NP TI~ = 72 T H E N  CALL P R I N T C H A R ( B E L L )

END;
END; /5  DO WHILE */

7* ARRIVE HERE IF BUFFER FULL 5/

CALL P R I N T C U A R ( B E L L )
ENDEDIT1: CALL NOVE $~ O$OLD;ENDEDIT2:
END LEDIT ;

/5  START MAIN PROGRAM HERE 5/

OLDSBU? = (NEW $BUF : ,BUF?ER)+90;
OBUE = 0’
CALL ZIOVR (‘‘DAT’ DATSFCB +9,3)
CFCB DFCB j12) DF~ B (32) = 0’
IF M O N 2 ( 1 7 , D~LT $F C~~) <> 25~ THEN /*FILE EXISTS 5/

DO’
CALL PRINT(.’ FILE ALREADY EXISTS 5’)
GO TO BOOT ;

E N D ’
IF NC~(2 (22, DAT$FCB) = 255 THEN

DO’
~ALL P E I N T ( . ’ OUT OF D I R E C T O R Y  SPACE 5 ’) ;
GO TO BOOT ;

E N D S
IF (DC*T : M O N 2 ( 1 5 ,D A T $ F C B ) )  255 T H E N  /* C A N ’ T  O P E N  *7

CALL ERROR (2)
CALL MONi (12 0); /5 LIFT READ WRITE HEA D 5/
7* ARRIVE HERE WITH NEW FILE CREATED 5/
DPCB (32) = 1’ /5  RESERVE FIRST RECORD FOR RECORD MAP 5/
TMEM = (SBDO~ 

— 1) AND NOD$128$NASK ;
CALL FILL (.MEMORY ,TMEM 0);
SPTB RZCORD$NAP = .M E MO R ? ;
BSTO~ E = .MEMORY + 128;
STORE = BSTORE;
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N U M S E E C  = 0;
CALL PRINT (.’LENGTH OF DATA LABELS TO BE (JSED?S’)
CALL PRINTCHAR (CHAR:=READC )
CALL CR LF ’
MEMORY DL~~LEN = CHAR AND OFM;
CALL ~~ONPT (0)DO F O R E V E R ’

CALL LE~ IT;END;
EOF
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