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AB STRA CT

This thesis proposes a Report Originating System

to provide afloa t and small  comman ds wi th the
capabi l i ty  of automatic  data processing assistance in
report generation. The discussed system is completely

iaplemen table in small, inexpensive general purpos e
microcomputer hardware. The principal benefit of the

system li es in its ability to prompt the user to

solicit the information reguired to be submitted in

the report and to partially analyze the user ’s

responses for correctness of form and content. Such
computerized assistance should result in higher report

qual i ty  and the concomitant reduct ion of correcting
messag e traff ic. The Report Originat ing System

incorporates a line editing capabili ty which lend s
itself to any text editing process. Thus, frequently

modified locally prepared docume nts such as unit

instructicns and directives can be originated and

updated with this system.
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I. Q ç Q

With the increased use of computers in military

communica tions, command and control, a trend towards highly
forma tted message reports has occurred. A high degree of

formatting in a report is conducive to machine processing of

the  report witho ut the  need for human  i n t e rven t ion .  This ,
in t u r n , a llcws  processing a greater  a m o u n t  of data than  was
feasible in a manua l l y  or ien ted  e n v i r o nm e n t .

Although the advent of machine processable repor ts  has
been a boon to report recipients it has genera ted  prcble in s
for the repcrt originator . To be useful, a forma tted report
must be precise; there is no room for either syntax or

content errors. While in manually processed reports , the

originator was granted some degree of composit ional freedom ,

the great variety exhibited by ordinary prose is

incom patible with contemporary automated report processing.

Reports intended for direct computer consumption must be

strictly formatted and the computer is intollerent of errors

in syntax or content. Satisfying the computer ’s demand for
precise formatting is a difficult and time consuming task.

With the advent of machine readable formatted reports this

odious burden has been exported from the staff or the

command center to the report writer in the field.

To reduce t he  submission of erroneous formatted reports,
a great deal of attention is given to the preparaticn of

tLese messages. For example, the Department of Defense

provides a mobile instructional team to present a two week

course to •iddle management officers on Force Status
‘.1

Reporting. This emphasis has increased the burden of 
the7



shipboard administrator and has detracted from his other

professional duties. Needless to say, comp~.iter acceptable

report forma ts have not been popular ly  received in the
fleet.

The compu ter can be used to help the shipboar d manager
write error free reports more quickly. This thesis proposes

the implementation of a Report Originating System to provide

such a function. The Report Originating System was

initially developed ry LCDR J. G. Holyoak [4]. That system

wa s tailored specifically to the Naval Force Statu.~ Reort.

The goals of the present work were to broaden the
applicabili ty of the Report Originating Sys tem to encom pass
all forma tted and par tially forma tted repor ts, to streng then

stew ’s error detecting capabilities, and to s imp l i f y

~lly docu me nt the  user ’s command repertoire . A great

~~~ of the  or ig inal  co de remains intact and the original
data  s t ructures are la rgely  unchanged.  The m a j o r  coding
modifications dealt with izproving the editing facilities,

providing the ability to handle multiple lines of text,

extending the error analysis capability and expanding the

system to handle larger size docu ments. The software

documen tation was expanded considerably, not only to
facilitate maintenance but also to serve as a design

document  in the event that  t h e  Report Or ig ina t ing  Sys tem is
rewritten in another language for another computer.

In the next chapter, the events leading up to forma tted
reports are discussed. The Report Originating System
concepts and constructs are examined in Chapter III while

the programmatic details of the system are discussed in

Chapter IV. Recommendations for further development and

conclusions are considered in Chapters  V and V I
respectively . The three appendices provide detailed

guidance to users of the 
system.8



II. BACK GROUND

The in fo rma t ion  report ing  requ i rements  levied upon the
c o m m a n d i n g  o f f i ce r  of a naval ship have increased markedly

in recen t years. This phenomenon is primarily due to two

factors : the abili ty to communica te reliab ly to almost any
point on the earth and the abili ty to handle and con dense an
enormous volume of informa tion to a succinct and

comprehensible  q u a n t i t y .  Rel iable  communica t ions  s tem from
the technological strides in communica t ions  electronics made
during the last three decades. The ability to process large

quantities cf in format ion  is a result of the  digital
compute r .  Knowing that  it is possibl e to receive and
correlate data from units deployed around the world , the top

echelons cf ccmwan d have found it very easy to demand new

reports frcm subordinate units for areas of h igh level

interest.

In recent years, there have been att empts to re duce the
amoun t of paperwor k generated within the Depar tment of
Defense. In 1972 , Secretary of Defense Melvin E. Laird

directed t h a t  all DOD activit ies rev iew and e l imina te
paperwork tha t  was coun te rp roduc t ive  to e f f ic ien t  m a n a g e m e n t
e ffo r t s .  A year earlier , t h e  Vice Chi ef of Naval  Opera t ions
solicited the aid of the Nava l Audit Service to perform an

audit on fleet reporting requirements. The Naval Audit

Service was in the midst of its audit when the Laird policy

was decreed . Although there was considerable motivation to

reduce the problem , the Naval Aud i t  Service ’s f indings
shoved that  the s i tuation had  worsened r a the r  than improved.
Of 147 specific reporting requirements analyzed , 24 percent

were redundan t. By 1973 the 1147 required reports bad grown

9



to 160 [9]. The best that can be said about our progress in

reducing repor ts is that our effor ts nay have s lowed the
rate of growth.

When discussing the enormous reporting problems within

the Department of Defense , one  o f t en  loses s ight  of the
origin of the  i n fo rma tion . Whi le  the plethora of

i n f o r m a t i o n  readi ly  avai lable  to the  highest echelcns of
command may of ten  allow top management  to respond q u i c k l y
and accura te ly  to i m p e n d i n g  cr ises, this  i n f o r m a t i o n  is not
gathered w i t h o u t  cost. In toda y ’s N a v y ,  t he  o r ig ina tors  of
this i n f o r m a tion, the units of the fleet, usua l l y  mus t
opera te  wi thout  the  bene f i t  of a u t o m a t e d  i n f o r m a ti o n
processing.  This means that each bit of data processed in
the  P en tagon ’s i n f o r m a t i o n  system was in t roduced i n to  the
data  base by labor ious  means .  Time spent ga t h e r i n g ,
collating and  prepar ing  data for submission was not  spent on
improving operational readiness. Although we have not

reduced t h e  operationa l. responsibil i t ies of command ing
officers , we have greatly increased their admi n istrative

responsibilities. This additional administrative burden has

been added usually without a commensurate strengthening of

the capability to deal with increased paperwork.

One attempt by the Navy to reduce repor ting requirem ents
was the Composite Reporting (COMPREP) study concluded in

June 1975. The goal of this study was to devise one

compo site report that would combine the information

requirements of the Naval Force Status Report (NAVFORST AT),

Movemen t Report (MOVREP) , Casualty Report  ( C A S R E P T )  and
Emergency MILSTRIP (Military Standard Recquisitioning and

Issue Proceedures) . The study developed the reporting

structure, training and software necessary to accomplish

this goal. Based on the results of this study, the Naval
Electronics System Command recommended that the COMPREP

10



sys tem be imp lemen ted  us in g a dedicated micro processor to
support the system [6].

At th~ shipboar d level, an originator or “drafter ” of a

report usually works in the following manner. The last

example  of the  submi t t ed  report  is rev iewed  to de te rmine
wha t  in that  repor t remains  pe r t inen t .  The i n f o r m a t i o n  that
is unchai~ged since the last su bmission is copied in to the
•new report along with other data reflecting changes in the

current status. This process of selective plagiarism is

almost universal. Selection of a pragmatic model upon which

to base the report assists the drafter in spending the least

amount of his t ine in re por t generation while affor d ing the
greatest confidence that the report will be ~ccep ted . The

goal of acceptability frequently competes - ith the goal of

accuracy . This method of report  genera t ion  is p a r t i c u l a r l y
a d a p t a b l e  to  data processing assistance.

Since e f f o r t s  to reduce have not been successful ,
alternate approaches to reducing the reporting burden on

fleet u n i ts is indicated.  I f  we can not e l imina te , at least
we can assist. The preceding pa ragraph  in fe r red  t h a t  the
computer , whose appet i te  fo r  data pa r t i a l ly  c rea ted  the
report  problem , may also be a key to a solut ion.  ~y
transferring the reported information fro m paper to a medium

that can be accessed by computer , modern data processing
methods can te applied to the problem. The information that

remains unchange d between individual reports could be

rapidly included in the new report; other information could

be edited to reflect the modified situation. The commercial

world is well on its way towar ds automated repor ting and
informa tion processing. The computer industry has responded

with the development of hardware and software appropriate to
the task. These capabilities can now be provided to the

small military command at a moderatE cost.

11



III. REPORT ORIGINATING SYSTEM CONCEPTS AND CONSTRUCTS

The Repor t  Or ig ina t ing  System is composed of two
computer programs , CREATE and ROS, written in the PL/M

programm ing language for an ~080 based microcomputer. The

equ i p m e n t  use d to implement the Repor t Originating System
consisted of an Intellec— 8 ICS microcomputer with 16,300

bytes of random access memory, a Shuggart dual floppy disk

drive and a Datamedia Elite 2500 CRT display and entry

termi nal .  M a n y  host computer  conf igura t ions  were feasible;
this h a r d w a r e  was selected because it was inexpensive and
was available in the U. S. Naval Postgraduate School’s

Computer Laboratory. The CREAT E program consists of

approximately 4500 bytes of machine code while ROS consists

of approximatel y 7200 bytes. These program sizes resulted

in 7000 and 4000 bytes of memory available as a work area
a f t e r  the progra m and the opera t ing  sys tem were loaded .

A.  CONCEPTS.

Reports are typically subdivided into data elements

which correspond to a paragraph or forma tted line. Each

data element generally has associated with it a data label

which may be a paragraph heading or an acronym used to

describe the infr,rmation that follows. The data element has

been chosen to be the building block upon which the Report

Originating System is based. Originally, (4] the Report

Originating System was intended to assist in generating

highly fcraatted recurring operationa l reports such as the

Naval Forces Status Report (NAVFORSTAT) , the Movement Report

12
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(MOYREP) , the Casual ty  Repo r t  (CASREPT)  a~.d R A I N F O R t I  repor t .
These reports are very common , very cryptic and highly prone
to format errors. Inclusion of a “format free” formatting

convention broadened the range of application of the Report

Originating System to include generation of any report or

documen t w ether primari ly formatted or textual.

Every report, whether formatted or textual , is

considered to be composed of data elements. This is easy to

envision for highly formatted reports but it also can be

applied to unformatted reports or documents. These usually

adhere to the pattern of the naval letter or directive —

that  is , t h e y  are divided into various sections, each wi th
an identifying paragraph heading followed by text. These

headings make natural data labels in the Report Originating

System. The concept of the basic report information is

expanded f rom the single l ine of the N AVFORST A T or MO VBEP to
• the secticn or paragraph  of a unit instruction. This

expansion allows a broader range  of appl icable  documents .

An individual data element is composed of a data label,
the basic report information, error analysis informa tion,

and promp ting information. These segme nts of the iata

element always appear in this order. A collection of one or

more data elements , preceded by a directory to the data
element loc ation and terminated by an end of file marker ,

forms a “DAT ” (for data base) file. A DAT f i le is the  end
product of the CREATE program.  Fi~pire 1 shows a graphical
representat ion of the contents  of a DAT f i l e .

13
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3. CONSIRUCTS.

A DAT file contains all the necessary informa tion used
by the ROS program to generate a specific report . The

composit ion and cons truction of the DAT file sections are
described below.

1. P~t~ ~~~~~~~ ~~~~~~~~~~

Each DAT file commences with a directory section

called a RECORD MAP. This map indicates the initial disk

address of each of the data elements con tained within that
report. The RECOR D MAP section occupies the first twelve

128 byte records within the DAT file and provides enough

space for 96 separate entries. Each RECORD MAP entry is 16

bytes (characters) long. The first 14 bytes contain the

data label while the last two bytes point to the disk

location of the described data element. To provide for

variable data label lengths, a data label is precede d by and
followed by a delimiter. Thus, the RECORD MAP can

accommodate data labels containing twelve or fewer

characters. Bytes not required to store characters or disk

location pointers are filled with binary zeros. A byte

containing binary zeros would look like 00000000 while a

byte containing the character zero would look like 00110000,

the ASCII “zero” character code.

15
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2. ~~~~

The p r imary  in format ion  con ten t  of a DAT f i l e  is
included in the data element section of the file. This

section contains one or more data elements, up to a maximum

of 96. A data element should be included for each possible

data label in a report. Bach data element occupies at least

three 1 28 byte records; one for the basic repo rt
informa tIon, one for error analysis information and one for
prompt ing  i n f o r a a tj o n .

a. ~asic Report I n f o rma t i o n .

The basic report in fo rma t ion  section of a data
element is also referred to as the  “code area ” or “code
informaticn area”. The initial entry in the coded area is

the data label bracketed by the delimiters “%“ or “ !“ . The
percentage symbol indicates that the data label is not to be

included in the final report while the exclamation symbol

indicates inclusion. The remainder of the coded area

contains the actual infor mation to be included in the

report. If this information requires more space than

initially provided , additional 128 byte records are

allocated. The coded area may be subdivided into subfields

by using virgules or braces to facilitate error analysis.

ThIs function is descr ibed more completely in Appendix C.

The end of the code area is represented by the end of code

delimiter ( I) .

16
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b. Error Analysis Information .

The next logically sequential area of the DAT

file is occupied by records used for error analysis. This

area contains error analysis commands separated by virgules

or braces to correspond to the sübfields of the coded area.

The error analysis area is terminated by the end of error

delimiter (-‘) .

c. Prompting Information.

The th i rd  area of a data element is used to
store p rompt ing  information. Each data element should have

associated with it a promp ting question which indica tes to
the u l t ima te  user the i n fo rma t ion  required by t ha t  data
element. Prompting questions snould explicitly ask for the
sought information and may contain exemplary or amplifying

informa tion as veil. The prompting information contains as

many records as required and is terminated by the  end of
prcmpt  character (4) .

The sequence of coded area , error analysis

f i n f o r m a t i o n  and promptin g information is repeated for each

data element included in the  RECORD MAP.

3. ~~~~~ Q~ ~~~~

After all informa tion has been entered regarding the

specific data elemen ts of the report , the end of file
character , a back slash, is used to denote the end of the

report. When encountered, this symbol will cause any report

informa tion resident in memory to be written to the disk and

17
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will close the DAT file. The DAT file may be reopened and

mo dified using the ROS program.

The basic repeating structure of the DAT file allows

ini t ial  creation of a report th rough  t he  CREAT E program and
subsequent  de f in i t ion  and modi f ica t ion  of the report  by the
ROS program.  The DAT f i l e  is composed of logically
sequential 128 byte records used to store the information.
Only 90 bytes of each of these records are used to store the

actual information; this space is adequate to store a single

line of text. Most of the remaining bytes are unused except

for the bytes used to point to the storage location cf the

next  logically sequential  record . These pointers  allow
insertion of data in the middle  of an exis t ing fi le .

C. IM P L E M E N T A T I O N .

Since both the CREAT E progra m and the ROS p r o g r a m  are
based on the  da ta s tructure of the DAT f i le , both contain
similar data handling struct ures. The s t ruc tures  in the  RO S
program are more powerfu l  since it is intended t h a t  the ROS
program be used to modify the DA T files. In a typical

application, the CREAT E program would be used to build an

initial “draft” or DAT file. This initial file is composed

of sequential records analagous to the sequential lines of a

rough draft. Limited editing facilities are provided in the

CREATE program since most changes during the CREATE

execution would  correct i npu t  errors. The ROS program
provides more elaborate editing facil i t ies to allow
insertion and deletion of tex t , rapid accessing of specific
records wi th in  the DAT f i le as well as modifying the current
line. This capabili ty requires the  use of t he  record
pointer system inccrpo rated at the end of each record.

18
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Ampl i f i ca t i on  of the  f u n c t i o n i n g  of each subrout ine  in
ROS and CREATE is provided in the next chapter. This

i n f o r m a t i o n  is provided to assist in fu r the r  program
- development  and maintena nce. The three appendices

ennum era t e  the use of ROS and  CREATE and of the l ine  editor

• incorporated in each .

I
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IV. 
~~~~~~~~~~~~~~~ 2~~I.QJ~. ~~~~~~~

The Report Originating System is composed of two

independen t software progra ms. The principal program , ROS,

is the nucleus of the system and generates the desired

report using previously stored data as a basis of

informa tion. The CREATE program produces the data base for

a specific report from which the ROS program may generate

reports.

The C R E A T E  program is a general so f tware  tool used to
produce a da ta  base named a DAT f i le .  Each DAT f i l e  is
specifically tailored to the  requi rements  of the u l t imate
user and to the fo rma t  of a specific report .  Therefore ,
each user will have several DAT files availa b le on
indiv idual diskettes to meet his varying reporting needs. A

specific DAT file is composed by inputting information

concerning base—l ine information for the report, error

f analysis criteria and prompting questions. The details of

the CREATE program concepts and operation are explained in

detail in Section B and in Appendix C.

The ROS program uses the  i n f o r m a t i o n  contained wi th in
the indiv idual  DAT files as input .  The ROS progra m contains
the  necessary data handling structures to allow the system
user to make appropriat e modif icat ions  to this initial data
so that it will reflect the currently reported status. The

• BOS program will output a new file named a Message (NSG)

file as well as modi fy ing  the  composition of data w i t h i n  the
DAT f i le.  This MSG file contains all the  requi r ed report
informat ion  in a format suitable for  t ransmission to the

20
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requesting authority. ROS program details may be found in

the next section and in Appendix A.

The software as described in the following pages

significantly reflects the microcomputer system in which

these programs were implemented. Again , the specific

microcom puter system used was chosen p r imar i ly  because it
was available. Many suitable new commercial microcomputer

systems have appeared since the inception of this project.

The following discussion of prog ram structure is inten ded to
assist any further developm ent or maintenance  of t h e  Report
Originating System on the Intel lec—8 system or the

develop.ent of a comparable  sof tware  package on another
system.

A. ROS PROGRAM ORGANIZATION.

The ROS program is the instru ment used by report

drafters to originate reports required by higher authority.

A copy of the progra m appears at the end of this thesis.

The Repor t  Or ig ina t ing  System is w r i t t e n  in the PL,/ M high
level programming  language , compiled on an IBN—360/67

computer  and executed on an Ia tellec— 8 (8080 based)
microcompute r  using t he  CP/M monitor  control  program.  The
program is divided in to five modules: Operating System

In te r face ;  Init ialization; Editing ; Error  Analysis  and
O u t p u t .  Each of these modules will be discussed in t u r n .

1. Q 1~atin~ ~~~~~~ Ij~~erface ~~~~~~

The Operating System Interface Module provides the

interface between the ROS program and the CP/M monitor
control program. Principally, this module provides the



In put/Output (I/O) operations necessary for the program.

The mo dule con sis ts of 18 subrou tines most of which
cry pticly pass a “function number ” and an “inform ation

address” from the ROS pr ogram to the CP/N via a system entry

point  named “ E N T R Y ” . V a r y i n g  the  f u n c t i o n  number  prcvides
various capabilities such as reading from and writing to

peripheral devices , opening,  closing an d searching files an d

transferring data betwee n memory and diskette storage.

Al tog ether there are 23 dis t inct I/O opera tions tha t may be
performe d by the CP/M system . These are covered in detail

in the CP/M INTER F ACE GUIDE r 2 3 .  The subrout ines  compris ing
the Operat ing Sys tem I n t e r f a c e  Module  fal l  i n t o  three
func t ional  groups discussed below .

a. Consol e I n p u t/ Out p u t .

(1) C~~~~N — Def ines  the inpu t  port n u m b e r  for
the console and extracts ASCII coded information from that

port representing characters displayed on the console.

(2) ~~~~~ 
— Calls for another charac ter to be

read from the console and then translates lower case ASCII

characters to upper case ASCI I for internal representation.

(3) 
~~~~~~~~ 

— Transmits  ASCII character  f rom
memory  location , throug h the computer  ou tpu t  por t , to the
console for display.

(4) ~~~~~çjjA.~I 
— Determine s when a control

character is encountered and transmits the character from

memory to the console. Character will be preceeded by an
up—arrow.

(5) c~&~ — Displays a carriage return and a
line feed (i.e. goes to the beginning of the next l ine) .
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(6) 
~~~~~ 

— Displays the str ing of A SCII
characters that commences at the given location in memory

and is t e r m i n a t e d  wi th  a “ $“ .

b. Diskette Input/Output.

(1) ~~~~~~~~~~~~~~~~~~~~~~~ 
— Reads the next 128 byte record

frcm the file that is being accessed . The contents are

placed in the 128 byte area of memory as specified by the

Direct Memory Access (DMA) pointer.

(2) ~~~~~~~~~~ — Writes the 128 bytes following
the address specified to the nex t available recor d in the
file being accessed.

(3) Q.~~~ 
— Opens the file speci f ied b y the

address passed to this procedure . If the file is not

located in the directory, a diagnostic message is returned.

Op ening  the file allows f u r ther transactions wi th tha t file
to occur.

(4) ~~~~ 
— Closes the f i l e  specified by the

address passed to this proced ure. If the file is not
S 

located in the directory, a diagnostic message is returned.

Closing the file updates the directory entry for the file

-: and terminates further processin g of that file.

(5) S~ A~ CH 
- Searches the directory to match

the <filename> <filetype> contained in the File Control
• Block (FCB) passed to this procedure. If no match is made ,

a diagnostic message is re turned;  otherwise the address of
the f i r s t  occurrence of < f i l ename>  <f i l e type>  is re turned.
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(6 ) MAK E - Creates a directory entry for

<filenam e> <filetype> as represented by the PCB passed to

this procedure. The file created is initialized to empty.

(7) flQ!~ 
— Moves the num ber of b ytes

(charact ers) from the source location to the destination

-location . Source address, destina tion add ress an d num ber of
bytes (length) are passed as parameters.

c. Utility Functions.

(1) ~9~J — A monitor procedure which passes the

function number and the address of the information to the

CP/M. This procedure does not return a value . It is called

by many of the previously mentioned subroutines.

(2) ~~~ 
— A monitor procedure providing the

same function as MON1 except that a return value is

expected .

(3) ~~~~ 
— A monitor procedure providing the

same function as MON2 except that the returned value is an

“address ” type rather than a “byte ” type .

(44 ) 
~~~~~~ 

— Sets the Direct Memory Access

(DN A ) address to th e ad dress of t he 128 by te D M A b u f f e r
specified. Subsequent disk I/O operations will take place

starting with the memory location specified.

(5) &S~~U~~~~~~~~~ Q 
— Lifts the read/write head from

the diskette drive currently in use.

(6) 
~~~HQS~~ 

- This procedure is called from other
procedures and pr ints  diagnostic messages to the operator.
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2. ~ni tial i~~ation ~~~~ile .

The initialization module consists of 14 subprograms

which open the appropriate DAT file, create a MSG file in

which to store the ou tpu t and  crea te w o r k i n g naps to inclu de
those data elements selected for modification and those data

elements which are to appear in the resultant MSG file.

These worki rg maps are derived from the responses to data

element queries initiated by this nodule. The module

sutroutines may be classified in three functional groups.

a. File Operations.

- 
(1) ~~~~~~~~~~~~~ 

— This procedure creates a

M SG f i l e  cont ro l  block (FCS) and creates and opens a M SG
file. First the procedure inserts the <filetype> , “NSG”

into the MSG file control block. Next the “extent” and the

“next record” fields of the DAT FCB are zeroed. A search of

the directory is made to determine  if a M SG fi le alr ea dy
exists; if so, an error message is returned. Next , a

directory entry for <filename> .MSG is made and finally, the

file is opened.

(2) ~~~~ 
— This procedur e opens the DAT f i le

and MSG file. First <filena me> is moved into the FCB and

then the procedure calls MAKE$MSG$FILE to create and open a

MSG file. Next , the <filetype> , “DAT” , is moved to the DAT

FCE and the “extent” and “next record” fields of this FCB

are zeroed . The file <filenam e> .DAT is opened and then

checked to see if the file was successfully opened .
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(3) I~jç~ R M — Increments the record map pointer.

(4) ~~~~~~ 
— Incremen ts the work ing  map

point er.

(5) ~~~~~~~~~~ 
— This procedure displays the

data element labels associa ted with a DAT f i le in or der tha t
selection of the data elements may be accomplished. This

proc edure wal ks sequential ly through the record map area ,
strips the data label delimiters (% or !) from the  data
label and displays them . The process is repeated until

either the last da ta label has been displayed or a f l a g  has
been set which ceases the display.

(6) ~~~~~~~~~~~~ 
- This procedure calculates

the location of a data element and also calculat€s the

num ber of record s associated with the data element . The

location is compri sed of its “extent”  and  “record n u m b e r ” .
The ex ten t  is the f i r s t  by te  in the directory e n t r y ,  the
record n u m b e r  is the next  byte and the  l e n g t h  is calculated
by computing the difference between the record number of the

next data element and of the present data element.

(7) ~~~~~~~~~ 
— Prints blanks  equa l to the

length  of the  data label .

(8) c RES~ QN~~E - Goes sequentially through
all data elements checking for responses to queries. If a

“I” response is gi ven , SAVE$EX$RN$NR is called, if “N” is

given the next data element is processed and if “S” is given
in Lesponse, the interrogation process is stopped for the
remaining  data labels and the  program continues execut ion .

(9) SE~ $~~ — This procedure locates the
WO R K $ M AP area in memory , def ines the number  of data labels
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to be prin ted on one CET l ine, prints out the query, “SELECT
DAT A ELEMENT S TO WORK WITH”, displays da ta labels and checks
the responses. If the data elements to be modified have

been selected , the procedure prints out the query, “SELECT

DATA ELEMENTS TO BE INCLUDED IN THE REPORT” . The selection

process is repeated with a continuation of the working map

area being constructed.

(10) — This proce dure sets the
logical flags wh ich allow SEL$WE to create th~ work ing  map
area for the data elements to be included in the report.

(11) SET $MEN — The limits of av ailab le memor y
are defined and the worki ng map area is set up. The next

record number to read is entered in the DAT FCB, the number

of records occupied is determined and a counter for the

number of records read is set to zero.

(12) OPEN$E XT — Sets the “extent” field in the

DAT FCB and if the DAT FCB is not found in the directory, a

diagnostic error messa ge is returned.

(13) RE~ Q~~~ RE C — Check s to see if the system
is in the proper extent and if not, opens the proper extent,
finds the appropriate record to start with. Reads in the

128 byte record and checks to see if it was read in

properly. The numLer of records read counter is incremented

and the data a:ea pointer is moved to the beginning of the

next record. The next record to be read is set to the

beginning of the TBUFF area which contains the names of the

files loaded into the transient program ar ea of memory .

(1 4$ ) ~~~~~~ — Checks to see if the available
•emory has been consumed and if the number of records read

is equal to the number of records in that data element. If

so, the reading of records is completed . If a new data
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P elemen t is being accessed , the location and number of

records information is reset. If all records have not been

rea d, the next record is read. Finally, the extent and

record number fields of the DAT FCB are set to the current

values.

(15) R E A D $ M Q R E  — The current location of the

working map is upda ted and the extent and the next record

fields of the DAT FCB are reset. The pointer to the data

area curren tly used is saved and the subsequent record is

read. The location of the working map is saved and the next

location of data is updated. This procedure continues to

read records of multiple record data elements.

(16) A L L O CA T E  — Alloca tes an emp ty record from
the freelist area of the diskette to allow insertion of a

line in an existing file. Bookkeeping operations of

maintaining freelist pointers and of identifying the

appropriate extent and record for reading and writing

operations are accomplished.

(17) FRE! - Releases a recor d af ter an entire
V line has been deleted from an existing file. The released

record is placed on the front of the freelist queue.

(18) QV~ G$121NUM — Converts a string of ASCII

digits to a numerical value so that  t hey  may be used in
arithmetic operations.

(19) ~QN G — Determines the num ber of charac ters
in a specific data label.
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3. ~~~~~~~ ~~~~~~~

The Editing Module provides the capability to modify

the informa tion contained within the DAT file. There are

two modes of operation for this module , the prom pted mode
and the non—prompted mode.. The prompted mode pe r fo rm s  the
editing operations without the user being directly aware

that they are being accomplished; the non— prompted mode

requires that the user explicitly invoke each of the desired

editing commands. The Editing Nodule is composed of 27

subroutines which manipulate characters in the old and new

bu f f e r  areas and implemen ts upd ating the in fo rma tion stored
in the DAT file. The subroutines are divided into two

func tional groups; those associated with the l ine  editin g

functions and those associated with updating the information

contained in the DAT file. The use of the line editor in

manipula ting information between the old buffer and the new

buffer is discussed in Appendix B.

a. Line—Editing.

(1) ~A CK $ UP  — This procedure a f fects the new
line buffer. The new buffer pointer is backspaced one space

and a blank is print ed followed by a backspac e to allow

insertion of a n ew character . If the line is backspaced to
the beginning position , a bell is sounded.

(2) AQ !~~ I21O~ D — The contents of the  new
b u f f e r  area are move d to th e old b u f f e r  area and the  old and
new b u f f e r  pointers a re  reset to zero.

(3) QLQIIQIH! - The next character in old
b u f f e r  is moved into the new b u f f e r  and inserted a f t e r  the V
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curren t position of the new buffer pointer. Both old and

new b u f f e r  pointers are  incremented.

(4) ~ CHO $CN — Moves the  next character from the

old b u f f c r  to the next position in the new buffer . The

character  is displayed on the console CRT. Both t h e  new and
old b u f f e r  pointers  a re  incremented.

(5) CQfl$ONE — If the end of the old buffer has

not been reached , then the procedure ECHOSON is called.

Otherwise , a bell is sounded .

(6) P~~ OVE$ON 
— Moves the  contents  of t h e  old

b u f f e r  to the  new b u f f e r  up to the character in d icated in
the old buffer.

(7) ~~~~~ — This  procedure d isplays either the
II<N or “>“ character and resets the flag “INSERT”.

(8) ~~~~~~~~ 
— Displays the con ten ts of the

old buffet, including con trol characters , fo l lowe d by a
carriage return and a line feed .

(9) ~~~~~~ 
— Displays the contents of the

new b u f f e r  including control cha racters.

(10) i1~Q~~ 
— Displays t h e  contents of the

old b u f f e r  followed by the contents of the new buffer.

( 11) c2.~!$~~LQil — Copies the remaining
characters frc. the old b u f f e r  to the new buffer .  Displays
the “.“ character when completed .

(12) Q~1Q~~ 
— Backspaces both the old and new

b u f f . r pointers by one character position. If either
pointer is in the initial b u f f e r  posit ion then a bell rings.
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- (13) CQPY$ON - Searches the old buffer from the

current  position of the old bu f f e r  poin ter un til the f irst
occurrence of the character passed to this procedure. If no

ma tch occurs, a bell is sounded. Otherwise, the charac ters
from the current position of the old buffer pointer up to

the iden ti f i ed cha racter are copied to the  new b u f f e r  an d

displayed on the screen.

(14) DELETE — This procedure searches the old
buffer for the first occurrence of the identified character.

If this character is not foun d, a bell is sounded.

Otherwis e, all characters are deleted up until the first

occurrence of the specified character and a “%“ charac ter is
d isplayed in the position of each deleted character .  The
old b u f f e r  is f ina l ly  compr essed to remove the empty  spaces
resulting frcm the deletions.

(15) Q.~1~1!! — Resets the old bu f f e r  poin ter and
the new buffer pointer to zero and displays the end of file

character (back slant) on the console CRT.

(16) Q~~~~~~~~~~~~~~~~~~f l $QZ V VN — This procedure will  print
blanks up until the current position of the old buffer

poin ter an d then will display the r e m a i n i n g  characters in
the old buffer. The cursor moves to the beginning of the

next line on the CRT and the contents of the new buffer are

displayed.

(17) Q~~&2 — The characters from the current

position of the old buffer pointer up to the end of the old

V buf fe r  are del eted . Percentage signs are displayed in place
of the deleted characters. If there are no characters  in
the old buf fe r , a bell is sounded.
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r
(18) ~~~~~~ 

— This proc edure tu r n s  off  any
special meaning of the cha racter to fol low and en ters the
character into the new buffer. This procedure may be us~ d

to overr ide the action of extended line editor commands.

(19) — Enters the special tab

character as the next character in the new buffer and

displays the tab character on the console. If the tabulation

will exceed the allowed size of the new buffer , a bell is
sou nded.

(20) ~~~~~~~~~ 
— This procedure backspaces to

the first characte r of a word.

b. Updating Procedures.

(1) INC~~~~ — Increments the pointer in the

current DAT file tha t  points to the character accessed .

(2) L~j~!~~ 
— Incremen ts the poin ter to the

record containing the information base in the DAT file .

(3) — Increments the pointer to the

L record containing the error analysis information in the DAT

f i le.

(
~

) 
~2!~~~ .1iL~! 

— Moves the data label frcm the

old buffer to the new buffer. If the fully prompted mod e is

in effec t, the characters are merely moved to the new

buffer; if the non—prompted mode is in use, the characters
are moved to the new buffer and are also displayed on the

console.
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(5) NQ QQflQLD - The data base information

is move d from the DAT file to the old buffer for editing.

Characters are mo ved singularly until the end of code

character (I) is encountered. If the non—prompted mode has

been selected , characters are echoed as they are moved.

When all characters have been moved to the old buffer,

NOY~$DL$NE W is called and the data label is moved to the new

buffer.

(6) 
~~~~~ 

— This proced ure sets poin ters- to
the beg inn in g of the error analysis section and the
beginning of the prompting question area.

(7) ~flQ~ 
- This procedure sets up the system

to edit a data element. First MOVE$CODE$OLD is called

followed by IN C3DA an d SET~ PTR .

(8) Q~~~~~~Q~~ 
— Up da tes the informa tion to be

included in the DAT file. Characters are transferred from

the new buffer to a holding area called CODE$A , star ting
with the character following the data label up to the end of

the new buffer. The end of code delimiter (I) i~ inserted
at the end of the transferred data. This routine

t repetitively calls the subroutine INS $INC which transfers

the data one character at a time.

4. ~~~~~

The error module checks f o r  possible error
conditions and performs the error analysis operations on the

edited data. Error comiand s contained in the error command

records of the DAT file are interpreted and determine the

comparative procedures to be executed . Proced u res which
accomplish the desired error checking process are
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incorporated within this module. Utility functions, such as
typing individua l characters as alphabetic or numeric , are
included and error warning diagnostic messages for display

to the operator are available . The Error Module also

contains the procedure LEDIT which provides the line editing

capability. The module is divided into the Interpretation,

Error Checking , Utility and Editing groups .

a. Utiljty Group.

(1) R~j~NT!R — The contents of the n ew b u f f e r
a1.e moved to the old buffer and the updated contents of the

old bu f f e r  are d isplayed fol lowed b y the con ten ts of the new
buffer. This confirms that the updating process has been

accomplished without error .

(2) ~~~~~ — Displays various warning messages

wb~ n an erroneous condition occurs.

(3) ~~~~~~ 
— Increm ents a character poin ter in

the new buffer.

(1$) ~~D~CON — Used to iden t i fy the
punctuat ion  characters , space , period and comma.

(5) ~~~~ 
— Def in es alpha betic charac ters to be

letters A — Z, the charactars CTRL A — CTRL Z or a period,

space or comma .

(6) ~~~~~ — Defines numeric charact ers as the
digits 0 — 9 , the minus sign C—) or space , period or comma .
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(7) NE X T $~ f — Walks  through the DAT file to get

th e next  subf ie ld  of a data element.  Pointers to the
informat ion  area and data analysis area are inc remented
appropriately.

b. Interpretation Group.

(1) D~~ CND — Checks for a nul l  error comman d

which returns control to the calling statement. Otherwise,

error cc mm and s  are identif ied by the f i r s t  letter of the
comman d and the appropriate error checking procedure is

called.

c. Error Checking Group.

(1) CHK~~~LP!I A — Checks the con tents of the  new
b u f f e r  up to the nex t error analysis delimi ter (v i rgu le  or
brace) for  alphabetic characters. A warn ing  message is
returned if other characters are encountered.

(2) CHK~~ UNERIC — Checks the  contents  of the
new buffer up to the next delimiter for numeric characters.

A warning message is displayed on an exception basis.

(3) — Compares the  revised
L numerica l ccntents of a subfield against the previous

contents . If the d i f f e rence  exceeds a specified amount , a
warning message is displayed .

(4) 
~~~~~~~~~~~ 

— Checks if the contents  of
the new subfield are sequential to the contents of the  old
subfield.  N ay be used to check report serial numbers .
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(5) CHK~~ EN GTH — Checks if the conten ts of the
new su b f ield occupy the sa me num ber of charac ter positions
as the old subfield.

(6) ~~~~~~ 
— Wal ks thro ugh the error analysis

record of the DAT f i le one subf ie ld  at a t im e unti l the  end
of error  character (-i ) is encountered .  Ind iv idua l  error
commands are interpreted th rough  calls on DO$C MD . The
pointer in the error analysis record is incremented.

(7) ~S QJU~~~TIQ.~f 
— Displays the prom pt ing

que stion applicable to the subfield under consideration.

(8) ~~~~~~~~~ 
— Checks th e respon se given

under the ~ronp ted mode for compliance with error co m mands.
Performs the same function as CHK$ERR.

(9) ~~~~~~ — Checks if the contents  of the  new
buffer will cverwrite the error analysis section of the DA~
f i le, pl aces a virgule a f t e r  the response to the prompted
question and accom plishes error analysis for that response.

d. Editing.

(1) ~~~~~ — Acts as an inpu t in terpre ter  while
in the edit mode. Input  strings are f i r s t  checked for basic
line editor commands , then for extended line editor

comman ds. The appropriate editing routines are called in

these cases. If a rubout  character is entered , th e new
V b u f f e r  pointer is backspaced. If non e of the above special

characters are encountered , inpu t characters are echoed

until  the new bu f fe r  is f i l led.  When thi s occurs , a bell is
sounded.
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5. O~~~ u .

This modul e p e r f o r m s  the actua l upda t ing  of the
edited infotmation in the DAT file and also incorpcrates

this i n f o r m a t i o n  into the M SG f i l e . I ncluded are rout ines
to per fo rm the necessary fi le opera t ions  and an EDIT
procedure which contro]s  the edit ing process.

a. NSG Pile Operations.

(1) INç~ M~ G 
— Creates a buffer to be used to

transfer data between the absolute addresses 80 — 100

hexadecimal. The diskette directory is checked to see if a

NSG file exists and returns a warning if it does. A pointer

in this buffer is incremented with each call.

(2) ~~~~~~~ 
— Copies the edi ted i n f o r m a tion ,

character by character , into the DAT file. A check is made

to see if the data label is to be included in the report.

Characters  are moved f rom th e  DAT f i le to t h e  M SG f i l e  unt i l
an end of code delimiter  (I) is encountered. The MSG file

line is ended with a carriage re turn  and a line feed .

(3) ~~~~~~~~ 
- Writes the tecord currently

accessed to the ~SG f i le.

( 4 )  c~Q~~1!1L~~ 
— Closes the NSG fi le and saves

the appropriate extent and record information.
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b. EAT File and Utility Operations.

(1) 3LANK~~ UF — Blan ks ou t the con ten ts of the
old and new buffers.

(2) ~~~~~~~~~~~ 
— Brings in the i n f o r m a t i o n

concerning the next selected data element into the transfer

buffer . Wor king map pointers are incremented to indicate

the next data element.

(3) UPDATE$DAT$FILE — Coordinates the actual

up datin g of the DAT f i le  by calling NOV E $NSG.  DA T file
extent and record entries in the DAT FCB are updated. This

process is continued for all data elements.

c. Editing Coordination.

(1) ~~~j  — Coordinates  the edi t ing process for
the prompte d and non—prompted modes. If in the prompted

mod e , prompt ing  questions are displayed and then  LEDIT is
called to ha ndle the  response and  the  response is checked.
This sequence continues for all subfields for tha t data
e lement .  In the non—prompted mode , LED IT is called to
process the  desired changes and  the entered dat a undergoes
error analysis .  If a w a r n i n g  has resulted f r o m  error
analysis, the sam e data element is reprocessed . Otherwise ,

the DAT f i l e  is updated , the  old and new buf f e r s  are blanked
out and the next data element is processed . This pattern is
continued un t i l  the  end of f i l e  character (back slant) is
encountered and then the MSG file is created and closed.
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B. CREATE PROGRAM ORGANIZATION.

The CREATE progra m is used by commands requiring reports

f rom th eir su bord ina tes to develo p a DAT f i le w ith its data
base of reporting information. The CREAT E program is also

availabl e to the general user to provi de a local ca pa bility
of genera t ing  DAT f i les for  un ique  reports or DAT f i les  for
inter im use. In order to assure report  u n i f o r m i t y  and
con ten t relia bility,  it is imperative that standariized DAT

fi les be pro duce d an d d is t r ibute d by th e highes t possible
level in the chain of command. A copy of the CREAT E program

is incl uded at the end of this thesis . The program was

wri tten in the 7L/M prog r a m m i n g language , com pil ed on an
IBN— 360/67 compu ter and designed for execution on an

Intellec—8 microcomputer using the CP/M operating system .

The program is d ivided into three main modules:
Initialization—Interface; Input—Editing and Finish . Many of

the subrou tines discussed in the fol lowing sections ar~ also
included in the ROS program software . 

-

1. ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

The Initializatior—Interface Module includes

subprograms to provide at interface between the CREATE

prcgram data structures a~ d the CP/1 control monitor

program.  The module opens a L~AT file if one has not  a l ready
been opened under that particular <filename> on the diskette

in use.
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a. Console Input/Output.

(1) ~~~~~ 
— Def ines  the input  port num ber for

the conscie and extracts ASCII coded informa tion from that

pcrt representing characters displayed on the console.

(2) READC - Calls for another  character to be
read f rom the console an d then transla tes lower case ASCII
characters to uppe r case ASCII for internal representation.

(3) PRINTCN AR — Transmits ASCII character from

memory  loca tion , through the compu ter outpu t por t, to the

console fcr display.

(1$) j~~fl~~ I - Determin es w hen a ccn trol
character  is encountered and t r ansmi t s  the  character  from
memory to the console. Character will be preceeded by an

up—arrow.

(5) ~~~~ 
— Displays a carriage return and a

line feed (i.e. goes to the beginning of the next l i n e ) .

(6) 
~~~~~ 

— Displays the string of ASCII
characters that commences at the given location in memory

a nd is terminated with a “5” .

b. Diskette Input/Output.

• (1) ~~~ - Moves the number of bytes

(characters) from the source location to the destination

location . Source address, destination address and number of

byt s ( leng th)  are passed as parameters.
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(2) FILL — Used to fill the destination record

with a par t icular  character  passed to this rout ine.  FILL
may be used to pad out a record with blanks or zeros.

(3) ~~~~ 
— A moni tor procedure whic h pass es the

function number and the address of the information to the

CP/M. This procedure does not return a value . It is called

by many of the previously mentioned subroutines.

(1$) ~ON2 — A mon itor proc edure  provi d ing the
sam e function as MON1 except that a return value is

expected .

(5) NON3 — A moni tor procedure providin g the
same function as MON2 except that the returned value is an

“address ” type rather than a “byte” type.

(6) gj~Q~ — This procedure is called f rom other
procedures and prints diagnostic messages to the operator.

(7) DI~~~ Qfl~Q~ 
— Conver ts a str ing of ASCII

digits to a numerical value so tha t they may be used in
numeric operations.

2. ~~~~~-Edit~ n~ ~~~~~~

The Input— Editing Module accepts entered information

and builds the DAT file opened by the

In i t ia l iza t ion—Inter face  Module. The contents of a DAT f i le
are a repetit ive sequence of data base or “code
informaticn” , “error commands ” and “prompt information”.

These three categories of information are required for each

data element included in the report. Although null or empty

categories are allowed (but not recommended) , at least one
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128 byte record is allocated for each. If the input

information exceeds the initial 128 b yte allocation ,
addi t ional seque ntial reco r ds are provided . Since the order
of these three types of information is the keystone of the

Report Originating System software, it is impera tive tha t
data entered during the creation of a DAT file conform to

this sequence.

a. Input.

(1) — Displays to the operator a

prom pting message to input coded information , error comman ds

or prom pt inf ~~ nation.

(2) I!~~ RM — Increments the record map pointer.

(3) — Increments the storage

pointer to tF.e next even record boundary and increments the

counter for the number  of records ut i l ized.  For every  128
records used , the extent counter is incremented and the

record number counter is reset to zero. The number of

remaining records is decremented .

( 4 )  NQ~~~$DL — Moves the data label into the

record map area and moves the  extent and record numbers into
th e two bytes fol lowing the data label .

b. Edit ing.

(1) ç~jJ~ 
- This procedure af fec ts  the  new

line buffer . The new buffer pointer is backspaced one space
and a blank is print ed followed by a backspace to allow
insertion of a new character. If the line is backspaced to
the beginning position , a bell is sounded.
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(2) NOVE$12~ O~~ 
- The conten ts of the new

buffer area are moved to the old buffer area and the old and

new buffer pcinters are reset to zero.

(3) ECHO$O N — Moves the next  character  f rom the
old buffer tc the next position in the new buffer. The

character  is dis played on the console CRT. Both the new and

old buffer pointers are incremented.

(1$) COPYSONE - If the end of the old b u f f e r  has
no t been reache d, then the procedure ECHOSON is called.

Othe rwise , a bell is sounded .

(5) P$MO VE $ON — Moves the  contents of t h e  old
buffer tc the new buffer up to the character indicated in

the old buffer.

(6) 
~~~~~ 

— This procedure d isplays either the
“<“ or “>“ character and ~.esets the f lag  “ INSERT ” .

(7) PR~JfT$QLD — Displays the contents of the
old b u f f e r , includ ing con trol charac ters , fol lowed by a
carriage return and a line feed.

(8) ~~INTfl~~ — Display s the contents of the
new b u f f e r  including control cha racters.

(9) 
~~~JQ~fi — Displays the contents of the

old b u f f e r  fcllowed by the contents of the new buffer .

• (10) çQ .M~Q!N 
— Copies the remaining

characters from the old buffer to the new buffer. Displays
the “+ “  character when completed .
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( 11) BS$Q~N 
— Backspaces bot h tne o ld  and new

buffer pcinters by one character position. If Either
pointer is in the initial  bu f f e r  posi tion then a bell is
sounded.

(12) cQPYV~~~~! 
— Searches the old bu f f e r  f r o m  the

current position of the old buffer pointer until the first
occurrence of the character passed to this procedure. If no
match occurs, a bell is sounded. Otherwise, the characters
from the current position of the old buffer pointer until

the identified charact er are copied to old buffer pointer up
to the identified character are copied to the new buffer and
displayed on the screen.

(13) 
~~~~~ 

— This procedure searches the old
b u f f e r  fo r  the f i r s t  occurrence of the identified character.
If this character is not found , a bell is ~oun ded.

Otherwise, all characters are deleted up un til the f i rst
occurrence of the specified character and a “i” character  is
displayed in the position of each deleted character. The

old buffer is finally compressed to remove the empty spaces
resulting frcm the deletions.

(14) 
~~~~ 

— Resets the old buffer pointer and
the new buffer poi nter to zero and displays the end of file
character (back slant) on the console CRT.

(15) Q~~~~ f lj ~~Qfl — This procedure will print
blanks up until the current position of the old buffer
pointer and then will. display the remaining characters in
the ~~d buffer. The cursor moves to the beginning of the
next line on the CUT and the contents of the new buffer are
displayed.
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(16) ~~L~ O 
— The characters f r om the curren t

position of the old buffer pointer up to the end of the old

buffer are deleted . Percentage signs are displayed in place

of the deleted characters. If ther e are no characters in

the old buffer , a bell is sounded.

(17) ~ SC~~~C — This procedure turns off any
special meaning of the character to follow and enters the

character into the new buffer. This procedure may be used
• to override the action of extended line editor commands.

(18) ~~INT$~~~ 
— En ters the special tab

charact er as the next character in the new b u f f e r  and
displays the tab character on the console. If the tabula t ion
will exceed the a l lowed size of the new b u f f e r , a bell is
sounded.

(19) ~~~~j 
- A cts as an inpu t in terpre ter while

in the edit m odA . Input strings are first checked for basic

line editor commands , then for extended line editor

cowmands .~ The appropriate editing routines are called in

these cases. If a rubout character is entered, the new

bu f f e r  p~ inter is backspaced. If none of the above special

characters are encountered , inpu t charac ters are echoed
unt i l  the  new b u f f e r  is fi l led . When this occurs, a bell is
Sounded.

(20) cQ~jfl~ — Stores the contents of the  old
b u f f e r  into the appropriate record in memory and moves the

display curscr to the beginning  of the next line.
I
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3. !iIn ~~~~~h ~~~~~~~

The Finish Module performs the necessary storing,

writing and other file handling opera~ ions require d when the
data for a particular information category has been entered .

If available memory has been consumed , t h e  memo ry image  of
the edited dat a is wr i t t en  to the  diskette and memor y
pointers arc reset to allow further input. Upon

encoun tering an end of code, en d of error comman d or end of
prcmp-t delimiter, the con ten ts of the old bu f f e r  are
t rans fe r red  to the  appropr ia te  record in memory . When an
end of f i le  delimi ter is encoun tered, the necessary storage

and file closing operations are accomplished.

a. tata Transfer .

(1) ~~~~ 
— Wri tes a 1 1 records in m emory  out to

the diskette , makes the appropriat e directory entry, chec ks
if the records were properly written to the diskette, resets
the counter for the number of remaining records and resets

the storage poin te r to the appropriate  me m ory  address.

(2) ~~~~~~~~ 
— Increments the storage pointer

and wri tes  records in memory to the diskette if a memor y
overflow is possible.

(3) ~Qy ~fl~Q~~ — Stores input information into

the app rcpr i a t e  record in memory .

~iL~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—



b. End of Segment .

( 1 )  FILL $CODE~ ZERO — Fills the remain der of the
record currertly in use with binary zeros.

(2) 
~~~~ 

— When an end of code delimiter (I)
is encountered in input, the next available record is
allocated by a call to GO$NEXT$a EC, the directory entry is

made , the input information is stored in the record , the

storage pointer is incremented and the end of code delimiter

is appended to the input inform ation. The remainder of the

record is filled with binary zeros. The prompt message to

input error commands is displayed .

(3) Ej~~~REC — When an end of prompt delimiter

(I) is en ccun tered , the input prompt information is stored
in the record in use, the storage pointer is incremented ,

the end of prompt character is written into the record and

the promp t message for ad ditional code in form a ticn is
displayed.

(4) ~~~~~~~ — When an end of error ccmmand

delimiter (-) is encountered , the error commands are stored
in the record allocated, the storage pointer is incremented ,

the end of error command character is written into the

record an d the prompt message for prompting informaticn is
displayed.

(5) ~jQfl — Called when the end of file
character (back slant) is entered. Any input information is

stored in the record in use followed by the end of - file

delimiter. The storage pointer is incremented , the records
in memory are written to the diskette, the record map
pointer is increm ented and the end of code character (() is



placed following the last entry in the recoi d map. The

extent and record number of the next record to use are
stored and the DAT file is closed.

I
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V. R ECOMMENDATIONS

The goal of this thesis was to presen t a me tho d by which
compu ter assistance in report generation could be achieved.

The project developmen t was implemented using hardware and

software assets at the Naval Postgra duate School. While
tha t equ ipmen t w as suita b le, small compu ters suppor tin g

comaercially—ava ilabl~ text - processing systems are now
available. It is envisioned that virtually any general

purpose microcompu ter coul d form the nucleus for the

implementa t ion  of the Report  Originating System in the

fleet. This chapter discusses some of the known limitations

of the Inte l lec— 8 based Repor t  Or ig ina t ing  System.

A. SINGLE LINE INSERTIONS.

The edi ting facilities of the ROS progra m re quire
separate insertio n and f i l ing  of each addi t ional  line of
data.  The line editor would  be more convenient  for
preparation of lengthy textual. material such as ins t ruc t ions
and directives if it provided the capability to insert
mult iple  lines of text prior to the filing operation. Such

a feature  would prove part icularly beneficial in the
revision of lengthy textual  mater ial .
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B. OPERATING SYSTEM AND PROGRAMMING LANGUAGE.

When this project was started, the Pt/fl programming

language and the CP/NThperating system were one of the more

powerful and higher level combinations available for the

8080 family of microcomputers. Since then , 8080 based

systems have become more widely used for general purpose

compu ting and have inf luenced the developmen t of more
advanced software support for this architecture. One aspect

in the evc]ution of these microcomputers has been the

i.plementaticn of self hosted compilers for a variety of

high level programming languages. A similar evolutionary

process has cccurred in the area of microcomputer operating

systems. State of the art commercial software could enhance

the Report Originating System in two ways. The use of a

higher level language (compared to Pt/N) could broad en the

capabili ties of the system b y im proving f i l e  han dlin g and
data manipulation . Additiona lly, implem entation of a wore
popular language would simplify software maintenance efforts

because it wou ld not be necessary to t ra in  system
developm ent  programmers  in a new language.  One candidate
for a programming language would be the Extended Basic

language . This language provides a good balance of
programming potential and ease of use. Whatever choice is

made , it is recommended that the compiler be hosted in the
microcomputer to facilitate developmet’t and maintenance.

C. EXPANSION OF THE CREATE PROGRAM EDITOR.

The CREATE p rogram cur rent ly  does not provide the data
structures capable of support in g the edi t ing facilities of

50

— _V ~_~~~ - -  — V  —~~ -~~ _ _ _ _ _ _



the ROS program.  As a resul t , the basic li n e editor
commands in the CREATE program are limited. Incorporation

of expanded data s tructures in CREAT E could suppor t a larger
set of basic line edi tor comman ds equ iva len t to those found
in the ROS prcgr am .  The addit io n of such structures would
require ma jor revision of the CREATE program; it may be
determined that such revision is unfeasible .

D. IMPLEMENTATION IN ANOTHER MICROCOMPUTER ARCHITECTURE.

Although the 8080 family of microcomputers enjoys great

populari ty in the commercial world , this architecture is not
ccmwon in the military. Implementation of the Report

Or iginat ing System in another microcompu ter archi tecture may
enhance the system ’s appeal in the Navy . The system could

be recoded to be implemented in existing military computers

such as the AN/UTK—7, AN/UYK—1 4 and AN/UYK—20. New computer

architectures offered by Digital Equipment Corporation

(LSI—11 ) and by Texas Instruments (TI—9900) should be

investigated as possible candidates . Another area of
ava ilable hardware that should be investigated is the

blcssowin g arena of word processing equ ipment  [ 1 0 ) .  This
has become a very dynamic and competitive area in data
processing development with new produc ts being announced

constantly. One of these off—the—shelf systems could

accommodate the Report Originating System. One pro jection

is that by 1986 word processing system hardware will be
available for $150, plus the cost of a typewriter (1].
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E. ERROR ANALYSIS EXPANSION.

Additicnal error checking ca pa bilities coul d be eas ily
developed and incorporated in the system . The ability to

ch eck special num ber and charac ter sequences such as
Date—Time Groups, Social Security Accoun t Nu m ber s and
Na tional Stock N u m bers woul d open th e areas of a pplica tion
of the system. For example , Date—Tine Groups could be

checked to see if the da te is compa tible wi th the mon th an d
that the time is a valid 24—hour clock time. Social Security

Accoun t Num bers could be check ed for the a pp ropr iate num ber
of digits irrespective of whether hy phens are incorporated

in the format. A pattern for valid National Stock Numbers

could assist in error detection in supply documents. The

error analysis capability could be broadened to allow the

user of the CREATE program to define his own error analysis

commands for spec ial applications. Statistical information

concerning the most prevalent types of errors in formatted

reports should be gathered as a guide to future development

of standard error analysis.

F. TESTING AND DEBUGGING .

Before the Report Originating System could be
implemented outside a laboratory environment , extensive

V 

testing and debugging efforts must be accomplished. It is
inevitable that programming inconsistencies exist hidden in
805 and CREATE . These need to be detected by an extensive
testing program.
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VI. CONCLUSIONS

Al though this stu dy has focused on a single ap plication
of compu ter assistanc e to the shipboar d manager , m a n y
mana gemen t areas b esides repor t gen era tion coul d benef i t
from data prccessing assistance. In the area of training, a

gener al purp ose microc ompu ter system could be use d to
un iformly a dminis ter trainin g courses an d to au toma te the
maintenance of individual training records. Such a system

could also enhance recor d ke eping func tions in personnel
adwinistraticn and supply accounting . Computation of

navigationa l equations to determine ship ’s position could be

performe d quickly and accurately by a general purpose

computer. All of these potential applications point to the

desirability for a non—tactical computer system aboard naval

V vessels.

There has been a trend in the military to automate

repor t handling at the higher levels of command. Format

free reports are being replaced by highly formatted , machin e
processable reports. To be useful, these reports must be

checked for inconsistencies in content and form before Sein~
processed by the recipient. The optimal time for such error

checking is before the report is released by the originator.

The Report Originating System provides the framework that

can reduce errors during report generation by incorporating

precise promp ting questions and can perform error analysis

to identify format irregularities. This latter capability

may be readily expanded to include a variety of analyses.

During the development of the Report Originating System ,

an attempt was made to make the system easy to use by an



r operator with no ~irior compute r experience. Simplicity of
operation is the keystcne to such a system ’s success; the
most ingenious data processing system will fail if it is not
easier to use than the current manua l method. Develcpment
of any such system must adhere to this basic tenet.

The rapid technological progress in the area of
microcomputers and the commensurate reduction in
microcomputer hardware system cost has made Navy—wide
implemen tation of such a system a realizable goal. Since

the pre ponder ance cf compu ter har dw are in tne fleet is

dedicated to specialized tactical system s an d since the
har dware asscciated with the Repcrt Originating System is

modes t in cost, it is desirable that the system , if
implemen ted , be based on a stan dar d microcompu ter
architecture which could support a variety c~ other
compu tational and information ma nagement systems. The use

of standard architecture and of an easy to use high level
programming language will facilitate program development and
system software maintena nce.

In s u m m a r y ,  the Report Originating System advocated by

this thesis demonstrates that computer assistance in

informa tion processing and management is readily supported

by currently available computer systems and can be

implemented at a modest cost. Such a tool could reduce the
adminis t ra tive bur den s of the ship boar d m a n a ger an d f ree  him
to develop his nautica l and naval warfare specialty skills.
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APPENDIX A

ROS PROGRAM

User ’s Manual

1. Introduction.

The p r i m ary  tool used by the message origina tor in the
fleet to prepare the required report will be the ROS

program. It is through the ROS program that the user

interfaces with the data stored within the microcomputer

system and the ROS program provides assistance to the user

in the actual generation of the report text. In order to

genera te repor ts, there is little need for the user to
understand the details of the program logic ; instea d he
merely nEed know how to use this basic tool to fo rma t the
desired report. Therefore , it is the purpose of this manual
to provide the ultimate user with a step by step process by

which he can use the ROS program. This manual describes the
process implemente d on the Intellec— 8 microcomputer system.

2. Setting Up the System .

To use the ROS program to generate a report, the user
must have available a DAT file for that particular report.
Under normal circumstances, the authority requiring a

specific repert will, provide all. users with a diskette
containing the necessary DAT file. It is incumbent on this

authority to maintain the distributed DAT files so that

current revisions to reporting procedures will always be
available to the general. user.
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The fleet user will. select the appropriate DAT file,

insert the diskette in to the drive mechanism and ini tia te
the syst-9 m by typing

ROS <filenam e> <Cr>

where <filename> is the name of the report to be generated ,

such as FOBSTAT r NOV R E P , and <Cr> denotes a carriage

return. It is important that the <filename> be exactly the

same as the nam e given to the DAT file by the originator.
The system will now be ready to execute the report
generation.

3. Execution.

Af ter callin g the desir ed DA T f i le  by means of the
above convention, the appropriate file will be opened , if in
fact it exists on that diskette. If a file by the name of
<filename> dces not exist on that diskette , then an error
message , “DAT PILE NOT PRESENT” , will be displayed . This
indicates to the user that either the wrong diskette is in
use or that no DAT file for that specific report name exists
an d tha t the program CREATE should be used to crea te a DAT
file. Creation of a DAT file is explained in the CREATE

program user ’s man ual , Appendix C.

When the appropriat e DAT file has been opened , the

system will, respon d by displaying the data labels contained

within the file. Data labels are na mes given to a section

of a report which allow the user to directly access that

section. A data label usually represents an information
element of the required report. For example , in a
NAV ?ORSTAT, there are many data labels such as COMDR which
represents itformati on concerning the commanding officer and
PERSN which represents information concerning personnel.
The user will respond to the display of the data label by

V typing either a “T I’ or “N” under the label; “I” indicates
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the user wishes to modify the information under that label,

“N” indicates that data label should not be modified. Next
the system will query which data labels are to be included
in the report generated . Again the user will type a “Y” or

“N” under the data label to indicate inclusion or exclusion,
respectively . This feature is added since many formatted
reports require inclusion of only changed data elements for
most reports but require periodic submission of all ~data
elea~ its to verify the data base.

The next system query will concern whether prompting is

desired. An affiruitive response (Y) by the user will cause
en t ry in to the f u l l y  instructional mode w her e the u ser is
prompted by questions, the answers to which will be the
required report information . A negative response (N)

bypasses the prompting questions and allows the user to

directly edit the information associated with the data

label. This optional prompting provides instructional.

assistance to the unfamiliar user but does not encumber the

experienced user with the slowness of the proe!’ted mode.

Aft er these preparatory questions have been answered ,

the ROS program is ready to formulate the desired report.

As a basis, the program uses the information generated and

modified in previous reports ; this information is u pdated by

the operator by using the facilities of either the basic

line editor or the extended line editor, ooth explained in

the Line Editor User’s Manual., Appendix B. Both of the
editors have the capability to perform the necessary data
ao~ification and the final choice of line editors is

fundamentally operator preference.

If the user has opt ed for the instructional mode of
operation , specific questions concerning each of the fields
for the selected data elements will be written on the
console ’s CET screen. It is intended that the command
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authority requiring the report (the originator of the DAT

f i le) ma ke in div idual  questions unambiguous  so the opera tor
can respond with the correct answer in the required format.

If form as well a~ content is critically important for the

report’s usefulness, then it must be made perfectly obvious
that the response to a particular question must , for
exam ple, be four digits while the response to ano ther
question may require a two letter input. Careful wording of

the prompting questions wi ll allow the operator to respond

rapidly and accurately.

While the operator enters the informati on sought, the

ROS program analyses the entered data for errors. This

analysis may be as simple as checking whe ther the response
was alphabetic or numeric or may be so complex as to check

for the reasonability of the answer. For example , it may

suffice to check that the answer is “10” ra ther than “ten”;

on tne other hand , the operator may need to be cautioned

after entering infor mation that shows the number of assigned

personnel increased 500 percent since the last report. If

the error analysis indicates an error has occurred , a

diagnostic message will b e displayed to the opera tor w ho
will then have the opportunity to make an appropriate

correction. In the case of a question of reasonability, the

second response will be considered authentic. When working

in the prompted mode with the selected data element , mos t of
the line ed itor’s comman ds are implied . After receiving a

response from the operator , the system will make the
appropriate modifications to the data after the responses

have been received for all queries concerning that

particular data element. The newly submitted information is

retained in a buffer until a command is given to update the

old data . The operation of this process is explained more

fully in the Line Editor User’s Manual. When the

information regarding a selected data element has been
properly updated , the editing process will continue with the

58 

- -



next selected data element . The sequence of instructional

quest ions, response, error analys is  an d i n fo rma t ion  upda ting
will cobtinue for each data element selected. After all of

these data elemen t s hav e been proc essed , the DAT f i l e  will
be upda ted to reflect the current .~,nformation and a message

file, which can be referenced by <filename> MSG , will. be

created on the diskette. The message file will contain all

the required information in the appropriate format for
submission to the requesting organization .

The alternate met hod of ROS prog ram execution is the

non—instructional mode. This mode is intended for the

experience d operator who understands the reporting

requirements and who desires to rapidly edit the report

informa tion. The non—in structional mode is also prefaced by

the system queries about data elements. During the editing

process , the existing information for each data element will
be sequentially displayed and directly edited with the line

editor’s facilities. The significant difference between

this mode and  the form erly descri bed node is the omission of
V prompting questions. This mode also provides the error

analysis feature provided by the fully prompted mode. If
errors are made, the same diagnostic messages will be
displayed to the operator. It is assumed that the operator
is intimately familiar with the proper format. In the

non—instructicnal mode the editing process is explicit and

not implied . Regardless of which line editor is in use, the
operator must issue the necessary editing commands to modify
and file the desired data and to quit the edit mode. After
changes have been filed for a particular data element , the
next selected element may be accessed by using the “NEXT”
command (&NX). Again , input information will undergo the
same degree of error analysis. As data element responses
are filed , the next selected data element will be processed.
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Upon completion of the updating process, the DAT f i le  will
reflect the latest changes of information and a message file
will have been created.

A report origination session is shown below. Both the

fully instructional and non—instructional modes are depicted

to contrast their use. Only the basic line editor ’s

facilities have been exercised in each case. Explanation of
the action of the basic line editor’s commands may be found
in the Line Editor User’s Manual.

~1. Sample Report Originating Session.

The fo l lowing  sessions represen t the origina tion of a
typical Naval Force Status (NAVFORSTAT) report. The first
example shobs the updating process using the instructional
mode of operation. The second example implements the same
changes but uses the non—instructional mode available in the
ROS program. In both example s, the basic l ine editor
facility is used. Lines displayed by the ROS program are
bracketed by asterisks (*) ; lines inpu t b y the opera tor are
ended with a carriage return (<cr>) . A m p l i f y i n g  commen ts
are parenthesize d and follow the line they pertain to.

A. Instructional Mode.

*A>* (Syste. is ready)

BbS FORSTAT <Cr> (PORSTAT is name of DAT file)

*SELECT DATA ELEME NTS YOU DE SIRE TO WORK WITH*

*H!ADER IDENT TSKCD OPCON ADCON *

y I I N N<cr>

*HOGEO CCMDR ACTIV PERSN N! *
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N N Y Y<cr>

(The system would continue to displa y the remainder of the

elements in the system , expecting “I” or “N” responses for

• each.)

*SELECT DATA LABELS TO BE INCLUDED IN THE BEPORT*

*HEADER IDENT TSKCD OPCON A DCON *

I I I N N <cr>

*HOGEO CCMDR ACTIV PERSN NE *

N N I Y<cr>

(Again the system would continue to display the remaining

elemen ts)

*DO YOU WISH TO BE PROMPTED?*

Y <cr>

*FM USS NEVEBSAIL* (First line of HEADER )

&NX<cr> ( Go to next line.)

(Refer to Line Editor User’s Manual. for command meanings)

*TO CINCPACFLT MAKALA PA HI*

&NX<cr>

•CC~~N A Y S U R F P A C  SAN DIEGO CA *

&NX<cr>

*CTU 77,7~7*

SIN CTU 76.1.2<cr> (Add another addressee)

*<CTO 7 6 . 1 . 2 >*

• &FI<cr> (Files the insertion)

*CTU 7 6. 1 . 2*
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p
&QU<cr> (Finished with changes to HEADER)

*NAVF ORSTAT 012 AS OF 0123145Z NAY 77*

(First line of IDENT section)

5CR /012/01l4/<cr>

*EBR OR : NUMBER IS NOT IN SEQUENCE. RE—ENTER CHANGES

6CR /012/013/ <Cr> (Increm ent report number)

*<NAVF ORSTAT 013 AS OF 0123L45Z MAY 77>*

6CR /012345/100200/<cr> (Now change the DTG)

*<NA VFORSTAT 013 AS OF 100200Z MAY 77>*

611 <Cr> (File the change)

*NAVFORSTA T 013 AS OF 100200Z MAY 77*

&QU<cr> (Finished with changes to IDENT)
V 

*4~~Ø IS YOUR TASK ORGANIZATION CCNMANDER?*

*RESPOND IN ‘IRE FORM CTA NNN .N.N*

CTU 076.1.2<cr> (TSKCD data has been changed)

*WHAT IS YOUR CURRENT EMPLOY MENT?*

SPESPOND WITH 2 -LETTER CODE*

OP<cr> (ACTIV data has been changed)

*1*1! ENLISTED PERSONNEL—RESPOND WITH 1$ DIGITS*

*STBUCTURED STRENGTH?*

• 02140<cr>

*AUTHORIZ!D STRENGTH?*

0221<cr>

SA SSIGNED STR!NGTB?*
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0198<cr>

(This is the last of the selected data elements)

(The above changes have been made , a message file has been

V 
created and the system is ready.)

B. Non—instructional Mode.

*A>* (System is ready)

ROS FORSTAT <Cr> (FORSTAT is name of DAT file)

*SELECT DATA ELEMENTS YOU DESIRE TO WO RK WITH*

*HEADER IDENT TSKCD OPCON ADCON *

I I I N N<cr>

*HOGEO CCNDR ACTIV PERSN NE *

• N N Y

*SELECT DATA LAB ELS TO BE INCLUDED IN THE REPORT*

Sh ADER IDENT TSKCD OPCON ADCON •

I I I N N <cr>

*HOGEO CONLR ACTIV PERSN NE *

N N I Y<cr>

(Again the system would continue to displ.~ y the remaining
• elements)

*DO YOU WISH TO BE PROMPTED?*

N <Cr>

SIN USS NEV !RSA IL* (First line of HEADER )

SIX <Cr>
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*TO CINCPACFL T N A K A L A P A  HI *

&NX<cr>

*CCNNAVSURFPAC SAN DIEGO CA~

&NX<cr>

*C’IjJ 77~~7~ 7*

SIN CTU 76.1.2<cr> (Add this addresse)

*<CTU 76.1.2>*

&PI<cr> (File the insertion)

*CTU 76.1.2*

&QU<cr> (Finished with changes to HEADER )

•NAVF ORSTAT 012 AS OF 012345z MAY 77*

(First line of IDENT section)

&CH ,012,013/ <Cr> (Increm ent the report number)

*<NAVFORSTAT 013 AS OF 012345Z NAY 77>*

5CR /0123115/100200/<cr> (Change the DTG)

*<NAVF ORSTAT 013 AS OF 100200Z MAY 77>*

611 <Cr> (File the change)

*NAYFORSTAT 013 AS OF 100200Z MAT 77*

&QU<cr> (Finished with changes to IDENT)

&NI<cr> (W ant  next data elemen t)

STSKC D CTU C77 .7 .7 * (First line of next data element)

6CR /077.7.7,076.1 .2/<cr>

• *<TSACD 076.1.2>*

611 <Cr>
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*TSKCD CTU 076.1 .2 *

SIN TS K CD CTU 077 .7 .7/ DELETE < cr>

*<TSKCD CTU 077.7.7/DELZTE>*

&PI<c r>

• *TSKCD CTU 077.7.7/DELETE*

&NX<cr>

*A CTIV IP*

&CH /IP/OP/<cr>

*<A CTIV OP>*

&FI<cr>

*AC TIV Op *

&NX<cr>

~PERSN NE,02140/0221/0195*

6CR /0195,0198/<cr>

*<PER SN NE/0240/0221/0198>*

6FI<cr>

*PERSN NE/0240/0221/0198*

&QU<cr>

(Editing session is terminated and appropriate  files
created)

*A> * (System is ready for new task)
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The resulting message f i l e  would look like this for
both examples:

FM USS NEV ERSAIL
TO CIN CPA CFLT MA K ALAPA HI
COMNAVSURF PAC SAN DIEGO CA

CTU 77.7.7

CTU 76.1.2

BT
NAVFORSTAT 013 AS OF 100200Z MAY 77

F? 12314 NEVERSAIL/N09999

PART I
TSKCD CTU 076.1.2

TSKCD CTU 077.7.7/DELETE

ACTIV OP
PERSN NE/0240/0221/0198

BT

66

~~~~~ VV ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~ - ,~~~~~~~~~~~~~ V



p 1
S U M M A R Y  FOR ROS US ERS

1. Turn on power to the  microcomputer , diskette drive and

terminal. (Diskette out!!)

2. Select proper diskette and insert into “A” slot.

3. Load the computer program by depressing the “RESET”

switch. An “A>” should appear on the terminal screen.

4• Confirm that the appropriate DAT file is present on the

diskette in use by typing “DIR <filenam e>.DAT <cr>”. If so,

“<filename>.EAT” will appear on the screen. If not, repea t
Steps 2 th rough  4 w i th  other available diskettes un t i l  the
DA T f i le is found. If the DAT file does not exist, the

CR EAT E program may be used to  produce a DAT file.

5. Remove previcus report ’ s N SG f i le  by typi ng “ERA
<filename>.N SG <cr>”. Alternatively, if a back—up file is

desired , type “ERA <filename>.BAK <cr>” to erase the

previous back— up file followed by “REN

<filename>.BAK=<filename> .MSG <cr>” to rename the NSG file

as a BAK file.

j 6. Execute RCS program by typing “ROS <filename> <cr> ’.

Answer system queries and select data elements. Make

appropriate modifications to data elements as they appear

using the line editor facilities.
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7. When processing of the selected data elements is

comple te, “A>” wil l appear on the  screen.

8. The NSG file may be viewed by typing “TYPE <filename>.NSG

(Cr>” .

9. If addi t ional  corrections must be made , repeat  Steps 5
through 8.

68



APPENDIX B

LINE EDITO R

User ’s Manual

1. Introduct ion.

ROS and CREATE users may create and change the contents

of the ROS and CREAT E f i les  by using the  fea tu res  of th e
“line editor”.

The LEDIT procedur e func tions wi th two lin es of
in fo rm ation , the “old line ” containing the data as it exists

in the file and the “new line” acting a s a recep ticle f or
additional or m- dified data. Data may be manipulated

between the two lines by using a series of basic editing

comman ds which are described below. In order to provide an

editing capability which would prove useable by an operator

of limited experience , the basic line ed itor ’s commands are

succinct and limited in number. It is hoped that this

philosophy will allow the ultimate user in the fleet to

r ap id ly  master  the  basic line edi tor ’s capabilities and to
use the basic line editor without reference to a command

list or user’s manual . An expanded line editor is also

available within the LEDIT framework which allows greater

control over the line editing process. This expanded editor
• is intended for the more experienced user or programmer who

requires this greater capability. Either the basic or the

• expanded line editor may be invoked by the user without any

change to the ROS or CREATE prog rams. Discrimination

between the two editors is by means of comma nd format; each
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editor has its distinct command set. These commands are

structured in such a w ay tha t there should be no possibilit y
of accidentally invoking a line editor command.

The line editor uses a series of commands , composed of
an ampersand  (&) fol lowed by two characters , an d possi b ly by
am p l i f y i n g informa tion in an “argumen t list” . The end of

the line editor command sequence is denoted by a carriage

return. The commands operate on the “ol d line” conten ts
which are the last line displayed at the console . The

resul tan t changes are held in the “new l ine” area un til an
explicit ccmm and is give n to r eplace the “old line” contents

wi th the “new line” contents. This requirement should

prevent inadver tent modification of existing data . The

fol lowin g section enumera tes the com m ands availa ble to the
user and defines the action they cause.

2. Basic Line Editor Commands.

The fol lowin g comman d s are used wi th the basic line
editor:

COM M A N D  P A RAMET E RS DE SCRI PTI ON

&PR <numeral> “PRINT”

Displa ys the num ber of lines
indicated by numeral. After

displaying lines, the con ten ts
of the “old line” are the last
line displayed. If no para-

meter is present , one l ine
will be displayed.
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COM M A N D  P A R A M E T E B S DE SCRIPT ION

SNX <numeral> “NEXT”

Displays the ith line follow-
ing the current l ine where i
is equal to the numeral

indicated. Only one line will
be displayed which will be the
contents of the “old line ”. If

no numeral is specified, the

nex t line will be displayed.

SUP <numeral> “UP”

Displays the ith line before
the curren t line where i is
equal to the numeral indicated.

Only on e line will  be displayed
wh ich will be the conten ts of

• the “old line”. If no numeral

is specified, the previous
• line will be displayed.

/<S1>/<S2>/ “CHANGE”

copies all characters from “old
line” to “new line” until the
first occurrence of string 1;

string 2 is substituted in the

“new line” in place of string 1

and the remaining characters of

the “old line ” are copied into

the “new line”. Contents of the

“new line” are displayed between

broken brackets (<>) . String 2

may be a null string indicated

by consecutive virgules (//)
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C O M M A N D  P A R A M E T E R S DE SCRIPT ION

&DE NONE “DELETE ”

Del etes the con ten ts of the
“old line ”.

SIN <string> “INSERT ”

Inserts the string indica ted
af ter the curren t line but
before the next line. Insert

mode is terminated by a carri-

age return. Added lines are

displayed between broken
brackets (<>)

SF1 NONE “FILE”

Replaces the contents of “old
l ine ” with the contents of “new
line” and clears “new line ”.

&QLJ NCNE “QUIT”

• Terminates the edit session.

Will not incorporate changes

unless a previous fiie command

has been given.

&PO NONE “PROMPT ON”

Turns the prompt mode on.

SIP NONE “NO PROMPT”

Turns prompt mode off.

3. Use of Basic Line Editor Commands.

V 
In order for a command to be recognized it is necessary

that the ampersand (5) be in the first input character

position. The alphabetical characters of ‘he ccmmand must

immediately follow the ampersand with no spaces between

the.. A blank space between the command and any parameters
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is necessary; a single carriage return denotes the end of a

command and its associated string.

W henever a command other than  those listed above is
used , an error condition will exist and the message “INVALID
LINE EDITOR COMMAND ” will be displayed. The LEDIT procedure

• will then await a corrected comma nd input for a change or

for termination of the input session. 
V

An example of a line editing session is shown below to

demonstrate use of the LEDIT commands. For the purpose of

illustration, all lines displayed by tLe LCDIT procedure are

bracketed. by asterisks (*) ; for user input lines, a carriage
return is shcwn as <cr>.

In this example , a textual file is used to demonstrate
the basic line editor.

&PR 5<cr> (Prints 5 lines of the file)

*THIS FILE CONTAINS TEXTUAL MATERIAL TO*

*DEMONSTRATE THE USE OF THE LINE*

*EDITOB’S OPERATION. - THE OPERATOR CAN USE*

*TBESE EDITORS TO MODIFY FILES ONE*

*LINE AT A TIME. CHANGES MUST BE*

&NX<cr> (Prints the next line)

CElLED FOB EACH LINE SEPARATELY IF THEY*

SUP 3<cr> (Backs up three lines)

*TRESE EDITO RS TO MODIFY FILES ONB*

• SCM /0MB/A SINGLE/<cr>

*<THESE EDITORS TO MODIFY FILES A SINGLE>*
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&PI<cr> (Piles the change)

&PR<cr> (Print out current line)

*THESE EDITORS T~ MODIFY FILhS A SINGLE*

SIX 4<cr> (Goes down four lines)

CARE TO BE INCLUDED IN THE FINAL FILE.*

SCM /IN/ON/<cr> (Change the first occurrence of “IN”)

*<ARE TO BE CNCLUDED IN THE 1~INAL PILE.>*

&NX<cr> (Gets next line, above change not filed)

*TNIS IS AN EXTRANEOUS LINE’~

&DE<cr> (Remove current. line)

&PI<cr> (File the deletion)

• &UP(cr> (Assumes up one lin~ )

CARE TO BE INCLUDED IN THE FINAL FILE.*

SIN THIS IS AN ADDIT IONAL LINE OF TEXT<cr>

*<THIS IS AN ADDITIONAL LINE 0? T~’XT>*

&FI<cr> (Files the insertioi~)

& UP <Cr>

CA RE TO B! INCLUDED IN THE FINAL FILE.*

&PR 2<cr>

CARE TO BE INCLUDE O IN THE FINAL FILE.*

CTRIS IS AN ADDITIONLL LINE OF TEXTC

&QU<cr> (Ends the edit session)
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It s~ioul d be kept in mind that all modifications to

lines a f f e c t only the “new line” area un til a “FILE” command
(SEX) is given ; the file comman d causes modifica tion of the
“old line” area which represents the contents of the

resultin g file. This convention provides the user with the

ability to make several temporary modifications to a line

before making these modifications to the original file. By

requiring the user to give an explicit “FILE” comman d, he
has the opportun ity to see the effect of the modification

befor e it is entered ; this will  reduce errcr.eous
iodifica tion of good files. The operator must also remember

that the “QUIT” ccm m and (&QU) merely terminates  the edit
session and that any desired changes must be filed prior to

endin g the session.

4. The Extended Line Editor.

The extended line editor uses the same “old” and “new
lines” as the basic line editor but allows more explicit

control cver the editing operation by invoking commands from

a different command set. Extended line editor commands

consist Cf a control character, i.e. simultaneously

depressing the CTRL key and an alphabetical character key on

the console keyboard. Since twenty—four different commands

exist and the distinction between similar commands is very

subtle, it is recommended that the basic line editor be used

whenever pcssible. Table 1 summa rizes the coma an~.s
available in the extended line editor and describes the

action these com mands cause. Because of the cumulative

complexi ty of thes e co mmands , an example session is not

given. Potential users of the extended line editcr are

encouraged to practice using the various commands on a dummy

file in order to gain an understanding of the ramifications

of each command. Particularly useful members of this editor

are the control characters A , B, D, B, F and V.
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CONTROL

CH A R A CTE R DEFINITI ON

A Acts as a backspace and rub—out command on the

new line only . (Same as the rub—out on many

termina ls) .

B Replace the “old line” wi th the con tents of the
“new line”, emp ties the “new line”. (Equivalent
to SEX)

C Copy one character from the “old line” to the
“new line”.

D Copy the remain ing characters from the “old line”
to the “new line ” echoing each character.

Equivalent to &FI followed by &QU.

B Toggle the insert mode. Begin insert prints “<“ ,

• end insert prints ~~>1~~• Position of the old

pointer does not change during insert.

P Delete the new line without updating the old

line, then “quit”.

C Display contents of the “old” and “new lines”
w ith control characters inter preted .

N Copy remaining characters from the “old line” to
“new line”, echoing each. Wait for additional

edit ccmaands.

I Tab. A tab stop is defined for every four

characters. Same as TAB on man y terminals.

- —  
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CONTROL
CHARA CTER DEFINITI ON

J Line feed. Editing of that line is ceased.

K (not usc~d)

L Copy the ~emaining characters of “old l in e ” to

“new line” wi thout echoing. Wait for addit ional

ccmwands.

N Carriag e return . Editing of that line is ceased.

N Backspace “old ‘Lne” and “new l ine” one space.

0 Copy characters from the curren t position of ol d
pointer to the next character typed .

p Delete characters from the current position of

cld pointer to the next occurrence of the next

character typed . Echoes a ‘%“ for  each
character deleted . (The %‘s do not become part
of the new line).

Q Delete the “new line” and reset the old pointer

to the star t  of the “old line”.

R Display the remaining contents of the “old line”

and all of the “new line”.

S Delete one character from the “old line ”. Echo a

V 
“%“ for the deleted character.

T Only used in CREATE to transmit information in

“new li ne” to storage in memory. Used when input

from the console exceeds one CRT line.
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CONTROL

CH A R A CTER DEFINI TI ON

U Copy characters f rom the “old l ine” to the “new
line” up to the next TAB character.

V Escape character. Turns off any special meaning

of the character which follows, enters the

character into the “new line” and echoes the
character (e.g. “CTRL V CTRL N” will echo Ii) .

W Backspace tip to the beginn ing of the last word.

X Dele tes characters f rom the cur r ent position of
“old line” through next character typed .

Y Ccpy the re m a in ing  charac ters f r o m  the “old line ”
to the “new line” echoing each , replace the old
buffer with the “new line”. Wait for additional

ccwman d s.

Z Copy charac ters f rom the “old h u e ” to the “new
line” through the next occurrence of the next
character typed.

NOTE: The con t~~ l character is evtered by depressing

the CTRL key and then simulta neously depressing the

desired function key.

TABLE 1

EXTENDED LI NE EDIT OR FEAT URES
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APPENDIX C

CREATE PR OG RAM

User’s Manua l

1. In troduct ion .

The CREATE pr ogram is designed to allow the ope ra tc r  to
create a data base for a specific report. The CREAT E

program is the primary tool used by the report requiring
authority to produce the DAT files that are supplied to the
ultimate fleet user. The same CREAT E program is also
available to the shipboard user to produce DAT f iles for
reports that are currently not supported by a distributed

DAT file. This situation could arise if a new reporting

requi remen t is levied on th e fleet uni t an d the requiring
authority has not distributed the appropriate DAT file or if

some damage has been inflicted upon the diskette containing

the required DAT file. It is the guiding intention of this

report generating systec tha t the ultimate user be provided

with this capability as an interim measure only ; the
responsibility to provide and maintain DAT files properly

lies with the authority requiring the report.

A DAT file is comprised of three different categories
of information : the report data base as represented in the

last submitted report; the prompting questions to which the

operator responds in order to update the report data base;

and the error analy is directives which are used by the ROS

program to check input data. The report data base contains

not only the informa tion associated with each of the data
labels but also incorporates the required message header
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informa:ion and perhaps some trailing information that may

be required for some message reports. Thus, using a
NAVF ORSTAT for an exampl e, the da ta base would con tain the
addressees in the naval message format , the subject and

Standard Subject Iden t i f i ca t ion  Classi f icat ion (SSIC) lines ,
the PART I informa tion , i.e. the data labels and their

associa ted data, an d PART II and PART III n a r r ative
informa tion as required.

A DAT f i le  can be su bd iv i ded into lines each of which
can con tain up to 128 characters or sym bols and it n ay
consist of as many l ines as are necessary to represen t the
coded i n fo rm a tion , the error analysis directives and the
promp ting questions. Each of these categories will consist

of at least one line. Therefore, as a m i n i m u m , a da ta
element will consume at least three lines. If the report

material is primarily textual and self—explanatory, the

error analysis and promp ting sections may be left empty.

This is accom plished by en tering the a ppropria te recor d
delimeter as explained in Section 3.

2. Setting Up the System.

In order to originate a DAT file for a required report ,

th€ user locates a diskette with ample space remaining which

contains a copy of the CREATE program . Auxiliary diskettes,

containing the necessary system programs and the ROS and

CREATE programs but without specific DAT files will be

provided as part of the initia l equipment allowance or may

be obtained from higher authority. Each diskette contains
— sufficient space to hold several DAT and MSG files for

different reports. Since the shipboard user is creating a

DAT file only as an inter im measure until the appropriate

diskette is provid ed by the report requiring authority, the
• interim DAT file may co—occupy a diskette with another DAT

flu, and then i:y be erased after the off iciahly distribut ed



After the diskette is inserted in the drive mechanism ,

the CREAT E program is invoke d b y typ ing

CREATE <filename> <cr>

where <filename> consists of eight characters, or less, and
is the name cf the DAT file to be created. This <filename>

should have mnemonic value so that it can be easily recalled

or identified by the user when originating a report. For

example, the <filename>, “FORSTAT” woul d be appropria te for
the Nava l Forces Status Report (NAVFORSTAT) . (Note tha~
“NAVF ORSTAT” was not used because it exceeds the eight

character limitation on <filename> .)

3. Execution.

Upon receipt of the CREA TE comman d, the system will be

ready to ccmmence building the DAT file and will respond

wi th the prcapting message, “EXPECTING CODE INPORN~ TION” .

This is a request tha t the user type in th e a ppropria te data
label followed by the information to be associated with that

data label. To identify the data label, it should be

bracketed by a pair of one of the following specific

sy mbols; bracketing the data label with exclamation points

(!) indica tes that the laael itself is to be include d in
the final report while bracketing with percent signs (%)

indica tes the label is not to be included in the report.

Any informa tion fohlo~ ing the bracketed labels is considered

to be par t of the data base informa tion for tha t data
element. After all the appropriate coded information has

been en tered , the end of the coded in forma tion section is
marked by inputting the bar character (I)

Now the system will respond by displaying the prompt ,

“EXPECTING ERROR CONNANDS • Error commands are applicable

to individua l fields within the coded information line. For

example , fields in the NAVEORSTAT data element, COMDR , are
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denoted by virgules (/) separating the fields. The data

l ine “A CTIV IP” con tains one f ield whose conten ts are “IP” ;

the data line “CONDR CDR/JONES J.P./000111—10” contains

three fields containing “CDR” , “JONES J.P” and “000111—1 0”
respectively.  Notice that the  data label is not considered
to be a field. Data labels may be analyzed in different

ways by either checking their content or by comparing the

revised information to what was previously reported. The

specific err cr commands are:

ALPHA Ch ecks the field to ensure all
characters are alphabetic.

N UN Checks the field to en sure  all
characters are numerals.

PCT<number> Checks the field to see if

it is wi th in  <number>  percent
of the prev iously reported value.

The <num ber> should be two digits

between “01” and “99” , inclusive.

SEQ Checks the fiel d to see if it is
sequential to the last repor ted
value.

LN G Checks the field to see if it
contains the same num ber of digits
as the previously reported value.

Error comman ds are separated using the same delimiter as the

coded information . If a report contains defined fields

separa ted b y virgules , the fields for error analysis wi l l  be
defined using virgules. If no defined fields exist in the

report then a field may be denoted by using braces (f l )  as

delimiters in both the coded information section and the

•rrcr command section. ?hese braces will not appear in the

final report format. If a specific field of a data eleient

i,* not to be checked , then two consecutive delimiters are

..‘.re i, indicating no error command . If error analysis for

- . f~ .1d of a data element is desired , all fields for that
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par ticular data element must have er ro r  analysis, i.e.
either one of the five commands above or the null command.

The end of the error analysis section is marked by the tilde
(-

~~~) 
character. If no error analysis is desired for a data

elemen t, a solitary tilde shoul d be the response to the
prompt  message. Thus , fo r  the data element , “ CO MDR ”
previously  shown , an error command response might  be

V //ALPHA/NUN~’ 
-

which would  be in terpreted as meaning  no error ana lys i s  is
desired for the field conta in ing  “CDR ” ; the  characters in
the name field should be alaphabetics; and the characters in

the fina l field should be numerals.

The system will now respond by displaying, “EXPECTING

PROMPT INFORMATION ” . Prompting information consists of

questions and explanatory statements which are to be

displayed to the user during report origination. This

prompt ing  in fo rmat ion  should be concise - a n d  u n a mb i g u o u s .  By
reading the prompting in forma tion , the user shoul d know
specifically wha t i n fo rma tion is being sough t and in wha t
forma t it should be entered . Again there is a

correspondance between data element fields and prompting

information fields. During ROS program execution, promp ting

questions are displayed in dividually for each f ield of the
data element wit h responses to each question being entered

before continuing on to the next question. Unlike the error

analysis section, each field of the data element should have
an appropriate prompting question; if it is decided that a

data element need no prompting questions, then a null
promp ting area should be entered. However, it is strongly

reccmmended that every data eleme nt have associated

prom pting questions, even if the questions appear obvious.

The end of the prompting area is denoted by entering an

up—arr ow (4)

The process will continue to seek code information ,

error analysis information and prompting questions until the
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• end of file is entered. This is accomplished by typing a

back slant character in response to the “EXPECTING CODE
INFORMATION” query . At this time, execution of the CREATE

program ceases and a DAT file exists. This file may be

referenced by <filename>.DAT and can be utilized by the ROS

program as a äata base.

It is recommen ded that the DAT files produce d be as
comprehensive as possible to ensure that they will be useful

for all possible situations. When working with a highly

formatted report such as NAVFORSTAT , all data la bels tha t
could possib ly app ly to a unit should be included in the DAT
file; if , at the time of creation, a particular data label
is not pertinent, the label itself may be included in the
fi le  along wi th a null code area (the data label fol lowe d b y
a bar), the error analysis area and the prompting questions.

If this is done , when that par ticular data elemen t b ecomes
applica b le to the unit, the system need not be modi f i e d to
include the information in the report. By using the report

inclusion feature of the ROS program , as explained in

Ap pendix A , the generated report con ten t may be tailored by
data element selection .

4 •  Sample CREATE Session.

An example of the beginning of a CREATE session for a

NAVFOBSTAT is shown below. Reiteration of the complete

session wculd be excessively lengthy and redundent. It is

hoped that this example will provide enough insight to DAT

file creation to allow the ultimate user to produce a usable

file after a short experimentation session. Lines displayed

by the system are bracketed by asterisks (C) ; lines input by

the operator are ended with a carriage return <Cr> or do not

start and end with asterisks. In these cases, it is not
• necessary for the operator to enter a carriage return.

8~’
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*A>* (System is ready)

CREATE FOBSTAT<cr > (FORSTAT is the name of the DAT file

produced)

*EXPECTING CCDE INFORMATION* (Prompt message)

%UEADER% FM USS NEVERSAIL<cr>

TO CINCPA C?LT NAKALAPA HI<cr>

CC NNA VSURPP A C SAN DIEGO CA<cr>

CTU 77.7.7<cr>

CTU 76.1.2<cr>

BT<cr>

I (Indicates the end of the code area for HEADER)

*EXPECTING ERROR COMMANDS*

(No errcr comman ds are appropriate for this data element)

*EX PECT IN G PROMPT IN F OR IIATIO N *

LIST APPROPRIATE ACTION AND INFORMATION ADDRESSEES IN <Cr>

STANDARD NAVAL MESSAGE FORMAT ENDING WITH THE “BT” LINE.+

*EXPECTING CCDE INFORNATION*

(Ready for the nex t data element)

ZIDENTS NAVFORSTAT (000) AS OP (000000)Z JAN 0O<cr>

PP 1234, NEVER SAIL/N09999 <cr> 
-

PART I j

‘EXPE CTING ERROR COMMANDS*

(SEQ) (LNG)/-i

(Indicates that  the  report number field is tc be checked for
sequenc. and the DTG field is to be checked for 6 digits.
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p 
All other fields have null commands)

CEXPECTING PROMPT INFORM ATION’

V MODIFY THE REPORT NUMBER AND “AS OF” DTG APPROPRIATELY~’

‘EXPE CTING CCDE INFORMATION’

• !TSKCD! CTU 077.7.71

*EXPECTING ERROR COMMANDS’

(No appropriate error commands )

‘EXPE CTING PROMPT INFORMATION’

WHO IS YOUR TASK ORGANIZATION CCMNANDER?< cr>

RESPOND IN THE FOR M CTA NNN.N.N+

‘EXPECTING CCDE INFORMATION’

I O E CON! CTU G~ 7 .7 .7I

‘EXPE CTING ERROR COMMANDS’
V 

(No appropriate error commands)

‘EXPE CTING PROMPT INFORMATION’

WHO IS YOUR CPZRATIONAL COMNANDER?<cr>

RESPOND IN TEE POR N CTA NNN .N .N+

‘EXPE CTING CCDE INFORMATION’

!HOGEO~ SAN DIEGO CA (

‘EXPE CTING EBBCR COMMANDS’

ALPHA - . (Alphab et ic  characters only)

*EXPECTING PROMPT INFORMATION’

• WHERE IS YOUR HOMEPORT?+

‘EXPECTING CODE INFORMATION ’
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!CCMDR ! CDR/EATCH W.T./012345—601

‘EXPE CTING ERROR COMMANDS ’

ALPHA /AL PEA/NUN- ’

(Alphabetic characters in t he  f irst

two f ields, numeric  in last)

‘EXPE CTING PROMPT INFORMATION’

WHAT IS YOUR COMMANDING OFFICER’S RANK?/HIS NAME? LAST NAME

FOLLOWED BY INITIALS/HIS LINEAL NUNBER?+

‘EXPE CTING CCDE INFORMATION’

!ACTIV! IPl

‘EXPE CTING ERROR COMMANDS ’

AL PH A-’

‘EXPE CTING PROMPT INFORMATION’

WHAT IS YOUR CURRENT EN PLO YM E N T? +

‘EXPECTING CCDE INFORMATION ’

!X P ERR!  N 0000 / 00000 0/ OO— 0O.ON , 000— O0 .OE/ 0 00000 I

‘EXPE CTING EBRCR COMMANDS ’

• LNG,LNG/LNG/LNG-’ (Checks all fields for proper number of

characters)

*EXPECT ING PROMPT INFOR M ATION ’

TO WHAT ACTIVITY ARE YOU TRARSFERRING?/<cr>

W H E N  DO ICU T R A N S F E R ?  YYM NDD /< cr >

W H E R E  DOES TRANSFE R TA KE PLACE? X X — X X . X N , XX X — Z X.XE /< c r >

W H E N  DO YOU DEPART FOR TRANSFER POINT? Y YMND D f ~
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‘EXPE CTING CCDE INFORMATION’

~ARRDT !I (Null code area)

‘EXPE CTING ERROR COMMANDS’

LNG- ’

‘EXPE CTING E~CNPT INFORMATION’

WHAT IS YCUR ARRIVAL DATE AFTER TRANSPER?<cr>

GIVE IN FOR M YYMND D4~

‘EXPE CTING CCDE INFORMATION’

!FADDD ! 1~

‘EXPE CTING ERROR COMMANDS’

NUN-’

‘EXPE CTING PROMPT INFORMATION’

WHAT IS ~OUP FORCE ACTIVITY DIGIT?4

‘EXPECTING CODE INFORMATION ’

!PERSN NE!/0240/0221/01951

‘EXPE CTING EPRCR COMMANDS’

/PCT1O/PCT1O/PCT1O-.

V (Check each field for 10% changes)

‘EXPE CTING PRCMPT INFORM ATION’

NAVY ENLISTED PERSONNEL—RESPOND WITH 4 DIGITS/<cr>

STRUCTURED STEENGTH?/A UTHORIZED STRENGTH?/<cr>

ASSIGNED STREN GTH? $

‘EXPECTING CCDE IN FORMATION ’
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(The CREATE program will continue to request the three

categories of information. After all desired data labels

have been included in the D A T f i le, a back slant shoul d be
entered in response to “EXPECTING CODE INFORMATION” .)

Again , it is emphasized tha t  p rompt ing  questions and
error commands be as comprehensive and unambiguous  as
possible . If , before composing these questions, the draf ter
anticipates the questions of the u l t ima te  user , a much
better product wil l result.  During execution of the CREATE

prograi , the features  of either line editor may be used. It
should be remembered that modifications filed during the ROS
program execution are incorporated not on ly  in the  M SG file
but are also reflected in the code information area of the
DAT f i le.
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fr SUM M A RY FOR CREA TE US E RS

1. Turn on power to the microcomputer , diskette dr ive  and
terminal. (Diskette out!!)

2. Select appropriate diskette and insert into the “A” slot.

3. Load t he  computer  program by depressing the  “RESET ” 
V

switch. An “A>” should appear on the screen.

4. Confirm that the required DAT file is present cn the

diskette b y typing “DIR ‘.DAT <or>”. This will list all DAT

files present on that diskette. If necessary, repeat Steps

2 through 4 for all diskettes.

~. Execute CREAT E program by typing “CREATE <filenane>

V 
<Cr>” . Respond to the system queries until the last

applicable data element has been entered, then close the
fi le.

• Delimiter symbols are:

I — End of data code area.
— End of error command area.

f — End of prompt area .

\ — End of file.

6. After closing the file, “A>” will appear on the screen.

Verify that the DAT file is present by typing “DIR
<filename>. DAT <Cr>” .

7. Execute the  ROS program if desired.

_  
-~~~ - 

90



p /* **************~~~*** ** ROS PROGRAM ** *
,** ** ** ** *** * *** , 

~1

*********** ******* ************************************
A REP ORT ORI GI N A T I ON SYSTEM DE SIGN ED FOR SHIP BOA R D

USE IN THE GENERATION OF REQUIRED RECURRING R EPORTS.
THE SYSTEM U SES A S INPUT A O A TA BA SE (DA T ) FI LE AND
PRODUCES AS OUTPUT A MESSAGE (M SG) FILE. TH E
SOFTW A R E SYSTEM CONSISTS OF TWO P~ OGRAtIS: 905 AND
CREATE. CREATE IS USED TO CREA TE A DAT FILE AN D ROS
IS USED TO UPDATE THE DAT FILE AND CREAT E A MESSAGE.

THE ROS PROGRAM IS MADE UP ON THE FOLLOWING MODULES :
1. OPERATING SYSTE M INTERFACE
2. INITIALIZE
3. EDI T I N G

~ —- 4. EPEOR
5. OUTPUT

THE CREATE PROGEAII IS MADE UP OP THE FOLLOWING
NODULES :

1. INITIALIZE
2. INPUT—EDITING
3. FINISH

BOTH PR OG RAM S W E R E  DESIGNED FO R EXE CUTI ON ON TH E
INTELLBC—8 MICROCOMPUTER SYSTEM, WITH CROSS CCMPILATION
BEIN G DONE ON AN IBM 360/65.

* *********************** *********** ****************** *
1000: /* PROGRAM TO BE LOADED INTO MEMORY STARTING HERE ‘1

/* * * * * * * * *  * * * * * * * * * * * *,* * * * * * * * * * * * ** .* * * *  * * ** *,*** * * ***

OPERATING SYSTEM INTERFACE DECLARATIONS.

****.** * ***** ,*********,* *********,* * * *****,**********  ~1

DECLARE
LIT LITERALLY ‘LITERALLY’ ,
BOOT LIT ‘0’
ENTRY LIT ‘00650 ’ , /* ENTRY POI NT TO OS */
TRUE LIT ‘1’ ,
FALSE LIT ‘0’ V

FOREVER LIT ‘W H ± L E  TRUE ’ ,CR LIT 0D0 ’ ,
LI LIT ‘OAH’ ,
CTI LIT ‘0’ ,,
CTS LIT ‘1’- ,
DCNT BYTE.
EDOSA ADDRESS INITIAL (00060) ,
SBDOS BASED BDOS A ADDRESS;

/* *** * * * ***** ** * ** * *  **********  ** * *,***** * ****** **** *****

INITIALIZE DE CLARATI ONS
* * **** * *.* *  *** ** ** ***  **********  ,*****.****************

• DECLARE
PROMPT BYTE INITIAL(FAL SE~RN ADDRESS INITI AL ( 86H ) ,
RN P TR BAS ED RN BYTE
DLSLEW BYTE INITIAL (6) ,
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fr NUN$REC BY TE ,
WORK$ MA P ADDRESS
WNPTR BASED WORK$M1IP BYTE
BXT$RN BASED WORKS MA P ADDR~SS ,NUMIELEMENTS BYTE
E$R$A ADDR!~SS,ER BASED E~ R3 A BYTE ,
NR$READ BYTE,
NR BYT E,
SAVE$EXT BYTE ,
SA VE $RN BYTE
DAT $AEBA ADD R~ SS
DAT BA SED DAT$AREA BY~ E,BA SESDAT$AREA ADDRESS ,
T$DAT$ABEA A DDRE SS,
CODE$A ADDRESS V

CODE BASED CODE~ A BY~E,B$CODE$A ADDRESS ,
TOP$MEM ADDRESS,
NSG$AREA ADDRESS INITIAL (800),
MSG BASED MSG$AREA BYTE,
SAV$EXT BYTE ,
SAV $R N  BYTE ,
OLD $EXT BYTE ,
CLD$RN BYTE
MORE BYTE IkTI&L (FALSE) ,
STOP BYTE INITIAL (FALS E) ,
MODIFY BYTE INITIAL (TRUE),
HOLD$WN ADDRESS;

/* ******** ******************************** *******~~** ** **

EDITING DECLARATIONS

************** ,****** ****************** ,,************* */
DE CLARE

BUF F ER (180) BYTE ,
SIZE~ NBL1F LIT ‘90’
NEW$FUF A6DRESS,
NBUF BASED NEW$BUF OYTE,
NPT B BYTE ,
OLD IB U F ADDRESS ,
OBUF BASED OLD$ BU F BYTE ,
OPTR BYTE ,
NB ADDRE SS,
TN BA SED NB BYT E
OB ADDRESS
INSERT B YTE IN± T IAL (FALSE ) ,
INS ERTI ON BYTE INITIAL (FALSE) ,
PERCENT LIT ‘251P ,
BS LIT ‘080’ , /‘ BA CKSPACE */
BELL LIT ‘070’,
TAB LIT ‘090’,
~OP LIT ‘5EH’ , /‘ UP—ARROW S END OF PROMPT */
EOC LIT ‘7CR ’, /*BAR END 6! CODE */
ERR LIT ‘lEft’ , /* TILDE; END OF ERROR ‘/
CTLZ LIT ‘lAO’ ,V 

BUBOUT LIT ‘7FU ’,
END$FILE LIT ‘SCB ’, /*BA CK SLANT */
BLANK LIT ‘200 ’,
AM PERSAND LIT ‘260’ ,
SLASH LIT ‘210 ’,
LERACE LIT ‘lBH ’,
RBR ACE LIT ‘7DH ’,
CH A P BYT E
ED$BUF$PTR ADbRESS
(EDSBUF BASED ED$B6P$PTR) (100) BYTE ,
?REZLIST$EXT BYTE INITIAL (0) ,
PREE LXS TZRN BYTE INITIAL (0) ,
EBOMETSAR EA ADDRE SS ;
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**************************** **************************
ERROR DECLARATIONS

*********** ************** ***************************** */
DE CLARE

EB RA ADDRE SS
BA SED EhA BYTE,

BERRA AD D RESS
WARN BYTE INfTIAL (FALSE)

1~ ***,~~*** ****,*************** *********,** ***** ,********
OUTPUT DECLARATIONS

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

DEC L A R E
DAT$F CB ADDRESS INITIAL (5CH) ,
DPCE BASED DATRCB BYTE,
MSG$FCB (33) BYTE
PBINTSLABEL BYTE IcIITIAL (FALSE) ;

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

OPERATI NG SYST E M I NTERFA CE MODULE
FUNCTION: SERVES AS AN INTERFACE TO THE RESIDENT

OPERATING SYSTEM. IT ALLOWS INPUT/OUTPUT OPERATIONS
TO BE HANDLED BY SYSTEM CALLS .

*********** ********** ,******* ****~~******************** ~1
CR TI N: PROC ED UR E BY TE

DO WHILE INPUT(CT~)END
RE T~JRN NOT INPUT (CTI) AND O7FH;
END CR TIN ;

R E A DC: PROCED URE BY T E;
DECLARE C BYTES
IF (C:=CRTIN) S= 110$00019 /* LOWER CAS E A */

AND C < 3111 $1O1O B /* LOWERCASE Z */ THEN
C C AND 1O 1S1111 B; /* BECOMES UPPER CASE */

RETURN C~END RE A D~ ;

0001: PROCEDURE (FUNC, INFO)
DECLARE F UNC BYTE , INFO ADDRESS ;
GO TO ENTRY;
END MONi ;

MON 2: PROCEDU RE (PU NC, INFO) BIT 9
DECLARE ?UNC BYTE , INFO ADDR ~ SS;
GO TO ENTRY ;
END 0002;

0003: PROCEDURE (?UNC INFO) ADDRESS;
DECLARE PUNC BYr~~, INFO ADDRESS;GO TO ENT RY ;

END 0003;

PRIOTCHAR : PROCEDUR E (B) ;
DECLARE B BYTE;
CALL 0001 (2 3);
END PRINT CMiR ;

PRI OTCHARI; PROCEDORE (C);
DECLARE C BTTE
IF (C AND O 110~ 000OB) = 0 /* CONTROL CHAR */ THEN

j  
- - —~~~~~~~~~ - . -- 
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DO~(
~ALL PRINT CHAR (EOP)
CALL PRINTCRAR (C OR ‘40H)

END;
ELSE
CALL P R I N T C H A R ( C )
END PRIOTCHARI;

CRLF: PROCEDURE
CALL PRINT CHAR (C9)
CALL PRIOTCHAR (LF) ;

END CRLF;
PRI NT: PR OC EDURE (A)

DECLARE A AD DRE S~~;CALL 0001 (9 ,1);
CALL CRLF ;
END PRINT ;

SET$DMA: PROCEDURE (A)
DECLARE A ADDRESS;
CALL 0001 (26 ,1)
END SET$DMA ;

DI SK R E A D : PROCED U RE (A) BYTE ;
DECLARE A ADDRES S ;
RETURN 0002 (20 ,A)
END DISK REA D ;

DISKWRIT E :  P R O C E D U R E ( A )  BYTE;
DECLAR E A ADDRE SS;
RETURN ~iON2 (2l ,A)END DISK W RIP E ;

OPEN: PROCEDURE(A) BITE ;
DECLARE A ADDRESS;
RETURN 0002(15,1) ;
END OPEN;

CLOSE: PROCEDURB (A) BITE;
DECLARE A A DDRE SS ;
RETURN 0002(16,1)
END CLOSE;

SEARCH: PROCEDURE (PCB) BYTE;
DECLARE PCB A DDRESS ;
RETURN 0002( 17 ,FCB)
END SEARCH;

MAKE: PROCEDU RE (ICE) BYTE;
DECLARE FCB ADDRESS;
RETURN 0002 (22,PCB)
END MAKE;

LIPTEEAD: PROCEDURE ;
CALL 0001 (12 ,0);
END LIFTHEAD ;

MOVE: PROCEDURE (SOURCE DES? N)
DECLARE ( SOUR CE DE Sf) AD f ~RE~ S

(S BASED SOUR& , D BASED DE~ T , N ) BYTE ;
DO WHILE (N: 0—1) <> 255;

laS; SOURCEaSOURCE+l; DEST=DEST+l;
END;
END MOVE;

E R R O R :  EBOC E DUR E ( I )
DECLARE I BYTE;

DO CASE 1
1* CAS* 0 NULL ERR OR STATEMENT */

CLLL PRINT (.’DISK READ ERROR $~
).

CALL P R I N T ( . ’E R R O R  COMMAND NOT D E FINED $ ‘)



CALL PRINT • ‘A MESSAGE FILE EXISTS 5’) ;
CA LL PRI NT . ‘D I SK W RITE E R R O R  5 ’)
CALL PRINT . ‘O DT OF D I R E C T O R Y  SPACE
CALL PRINT .‘DAT FILE NOT PRESENTS’) ;
CA LL PRINT .‘M SG FILE NOT PRESENTS’)

END S
GO ~O BOOT;END ERR OR ;

1* **************************************** **************
INITIALIZE MODULE

FUNCTI ONS : TO OP E N  THE A P P R OP RI ATE DAT FILE ?IA K E
A MESSAGE rILE AND ALLO W THE USER TO SELECT A ~ ET OF
DATA ELEMENT S TO WORK WITH. IT THEN INITIALIZES
MEMORY WITH THE SELECTED DATA ELEMENTS.

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

MAKE$NSG$FILE : PROCEDURE;
CALL MOVE (. ‘MSG’ .MSG$FCB + 9 3);
MSG$FCB MSGSFCB (i2) ,MSG$FCB (3~ ) = 0;
IF SEARbI (.MSG$PCB) <> 255 THEN

CALL EEROR (3)
IF MAKE(.MSG$FCE) = 255 THEN

CA LL E R R O R ( S )
IF OPEN (.P1SG$FC~ ) = 255 THEN

CA’L ERROR(7)
END 0A KE~ 0SG$FILE;

IN IT : PB OCEDU RE
CALL MOVE j56R .NSG$PCB+1 ,8)
CALL NAKE~ NSG ~ PILE
CALL MOVE (.‘DAT ’ DAT$FCB+9 ,3)
DFCE (12) DFcB(32f=o•
IF CPEN(f~AT$FCB)=25~ THEN

CALL ERR 0R~ 6)IF (DCNT:=DISKR ~.AD (DATSFCB) ) <> 0 THE~1CALL E R R O R ( 1 )
CALL LI F TH E A D ;
END 101?;

INC$R M : P R O C E D U R E ;
BN R M + 1 ;
END INC$RM;

INCSWM : PROCEDURE
WORK IPI A P W O i l K $ N A P  + 1;
END INCSW N ;

PRI N I SDATASE: PR OCEDUR E ;
DECLARE (I J) B!T5
DO I = 1 Tb NU0$EL~~NE N TS~IF RN PTR = EOC THE N / 1 END OF RECORD MAP */

STOP = TRUE ;
RETU RN ;
END
CA LL INC SRM ;
DL$LEN =
DO WHIL E (~~NPT R <> ‘ !‘)  OR (RMPTR <> PERCENT) ;

CALL PRINTCHAR(RMPTR)
CALL IN CJRM ~DL SLEN = DL~ L!N + 1;

END
CALL INCtRM
CALL P RINT C I~A R ( ’  ‘)

DO W HI LE ~MPT~ = ‘0’ ;
CA L L  INC $ R M ;
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END;
RN = RN + 2;
END

END PRIN1IDAT A$E;

SAVE$Ex$}~N S N R :  P R O C E D U R E
WMPTR = ER 1* EXTEN± */
CALL INC $W!l
WNPTR = ER (i); 1* RN */
CALL INC$WM
WMPTR = ER (i7) - ER (1) ; /* NUMBER OF RECORDS */
CALL INCSWM
END SAVE$EX~~RN$NR;

PRINTSPACE : PROCEDURE;
DECLARE I BY T E
DO I = 1 TO DL~ LEN

CALL PRINTCHAá (‘ ‘) ;
END ;
END PRINTSPACE;

CHK $RESEONSE: PROCE DURE;
DECLARE (I C) B!TE
DO I = 1 To NUEI$ELf~M ENT S

CALL PRINTCIIAR (C:=RhDC)
IF C = ‘Y ’  T H E N

CALL SAVE $EX3RN $NR;
ELSE
IF C = ‘S’ THEN

D0
SToP = TR UE ;
RETURN;
END•

ESR$A ~$ R $ A  + 16;
CALL PRI N TSPACE;

END;
END CEL ($RESPONSE;

SEL3WE: PROC!DURE
WORKSNAP = .MiNORY + 1536;
N U N $!LEMEN TS 5
IF (MODIFY T*UE) THEN

CALL PRINT(.’SELECT DATA ELEMENTS TO WORK WITH$’)
ELSE

DO•
CALL PRINT (.’SELECT DATA ELEMENTS TO BE

INCLUDED IN THE REPORT $‘);
VORK $N A P  = .MEMORY + 1792;
END •

E$BSA aN + 14;
DO WHILE (RMPTR <> EOC) AND (STOP = FALSE) ;

DO WHILE RM < 100ff;
CALL PSINTDAT A $E;
CALL CRLP
CALL CHIC$ttESPONSE;
END;
IF (DCNT:=DISKREAD (DAT$FCB)) <> 0 THEN

CALL ERROR (1) ;
END;
END SEL$WE;

RE$SELECT: PROCEDURE;
STOP * FALSEMODIFY * ?AL~E;CALL SEL$WE
END NESS ELE.~T;

SET $MEN PROC E D UR E
D A T IA R EA , EA SES b &T$ARE A = W O R K $ M A P ;

- 1;
.M!MORY ;
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(32 ) = W~~~~R (1) ; /* RN TO START REA D */
= WN PT R (2)

N R$B E A D = 0;
END SET$NEN ;

OPEN$EX T :
DF CB ( 12 )  = WMPT f~;IF OPEN (DAT$FCB ) = 255 THEN

CALL ERROR(1) ;
E N D  O P E N S E I T ;

READ$D$REC: PROCEDURE
IF DPCD (12) <> WM~ TR THEN
CALL OPEN$UT
CALL SETSDIA ( IS A T$ A R E A )
IF (DCNT:=DISKREAD (DAT~ PC8)) <> 0 THENCA LL E R R O P ( 1)  ;
NRSEEAD = NR$READ + 1;
DATSARE A = DAT$AREA + 128;
CALL SET$DNA (80ff) ;
DFC E (12) = D A T ( 1 2 6 ~DFCE (32) = DAT (127)
END RE A D$D$ R EC;

READSDAT:  PROC ED URE
DO WHILE DAT $AR~ A+128 < TOP~ MEM ;

I? NR $READ = H R THEN
IF (WORK$NAP : WORK$MAP+3) > BASUDA T$AREA—1 THEN

DO; /* FINISHED */ MORE = FALSE; RETURN; END;
ELSE

DO; DPCB ( 32)  = W~1 PT R ( 1 )  N R $ R E A D  = 0;
NI~ = WM PTR (2) ; E~1D;

CALL READ$D$REC;
END
LlORk = T R U E
SAVESEXT = ~FCB ( 1 2)
SAV E $ RN = DF CB f32 )
HO LO $ WN = WO R K ..MAP;
END REA D$DAT ;

R E A D $ M O R E :  PROC ED UR E
DECLARE HOLD ADD f (E SS
HOLD ,VORK$ MA P = H OLDhM ;
DF CE ( 12)  = SAV E $EXT ;
DFCB (32) = SAV E $R N
DAT$ A REA BASE $DA1~$A R E A;
CALL READSD A T
WORICSNAP = HOLD
TSDATSARE A DA1~$A RE A
DAT$AREA 8ASE$D4T$AI~EA;
E N D  R E A D S N O R E ;

ALLCCATE: PROCEDURE
SAV$EXT DFCB (~ 2)
SAV$R $ DFCB(32)
DAT (126) = ?REELI~ T$EXT ;
DATI127) a FRE E LIST$ RN;
OLD$EXT = DAT (252)  ;
OLD$R$ a DII’ (253)
DI CE ( 12 )  a FR!ELI~ TEEI T;
D?C3 (32) a ?RE ELIS T$RN ;
CALL RE AD$D$ REC
!REELIS T$ EXT bAT ( 126) ;
FRE EL I S T$RN a DAT (T2 7) ;
DAT 124) = OLD$EX1’;
DAT 125) a OLD$R!1
DAT 126) S&V$EX+;
DAT 127) a SA V S R N ;
E N D  ALLOC ATE;

FREE:  PROC ZDOR !
DPCB( 12 ) a b &~r~i26~ ;
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DF CB ( 32 )  = DA T ( 12 7 )  ;
DAT (252) = D A T ( 1 2 L $ )
DAT (253) = DA T ( 12 5 )
DAT(126) = FREELIST~ EXT ;
DAT (127) = FREELIST $RN
DATSAREI DATSAREA — i28;
FREELIST$ EXT = DAT (126)
FRE!LIST$RN = DAT I T  27) ;
DAT (126) = DFCB(1Z)
DAT (127) = DFCB (32)
CALL RE AD SDSREC ;
END FREE;

DIG$TO$NUN: PROCEDURE ISTR) BYTE
/* CONVERTS A STRING OF A SCII Dh~IPS TO A D E C I M A L  N U M B E R  *1DECLARE

STE ADDRESS
STR1 BASED ~T R BYTE ,

I BYTE INITIAL (0) ,
N BYTE I N I T I A L  (0)

DO WHILE STR 1 (I) = BLANk ;
I = I + 1;

END
IF ~ T R 1 ( I )  = CR T H E N

RETURN 1
!)O WHILE (STRi (I+1) <> BLANK) OR (STR 1 (I+1) <> CR) ;

M (PI*10) + (STR1 (I)—i48)
I = I + 1;

END
RETãRN N
END DIG$i~O$NUP1;

LONG: PROCEDURE BYTE ;
DECLARE L BYTE INITIAL (0);

IF (BN ~ O) = 1!~~) OR ( R M ( 0 )  = ‘ ‘)  THEN

L ~ L + 1
DO WHILE ( R M ( L c  <> ‘ I ’)  OR

(RM(L) <> ‘
L = L + 1;

END
R E T Ô RN  L;
END;

ELSE
RETURN DL$LEN;
END LONG;

/s * *** * * * * * * * *  5*5*5*5*5*5*5*5*5*5*5*5*5*5 5*  * * * * * * * * * * * * *

EDITIt~G MODULE
FUNCTION : TO ALLOW ENTRY OF DATA AND EDITING OF

2NIPRED DATA BY USE OF LINE EDITING FUNCTIONS. THE
USER NAY SZLECT TO ENTER DATA DIRECTLY INTO THE
CODED ARE A OR B! PROMPTED AS TO W H A T  I N F O R M A T ION IS
R E Q U I R E D .

********************* *********************************
/5 PROCEDUR ES OF THE LINE EDITOR */

BACKSUP: PROCEDURE
I? NPTR > 0 THEN

D0
* P T R = N P T R — 1
CALL PRIN T CHA R (ES) ; —

CALL PRINTCHAR (‘ ‘) ;
CA LL PRINTCHAR (BS) ;END;

ELSE
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CALL P R IN T C H A R  (BELL)
END BAC K $UP ;

MOVE STO$OLD : PROCED URE
C A L L  MO VE ( N E W 3 B U F + ~~,OL D SBU F + 1 , ( O B U ? : = N P T E ) ) ;
OPTR = 0 NPTR = 0;
END N OVE~~TO$OLD ;

OLD $TC$NZ W : P R O C E D U R E ;
N B U F ( N P T R : = M P T R + 1 )  = OBUP (O P T R : = O P T R + 1 )
END OLDSTO$NEW ;

ECHO$ON : PROCEDURE• CALL PRINT CHAR (fiBUF(NPTR:=NPTR+1) :=(OBUF(3PTR: OPTR+1)));
END ECHO$ON;

COPY$OtlE: PROCEDU2E;
IF OPTE < OBUF THEN

CA LL ECHO$ON
ELSE CALL PRINTC II LR (BELL)
END COP Y$ ON E;

PSMOVE $CN : PROCEDURE /5 PARTIAL MOVE OLD TO N E W  5/
DO WHILE OPTR < ÔBUF;
CALL ECRO $CN;
END;
~ND P$MOVE$ON;

E N T E R :  P R O C E D U R E
IF INSERT THEN

CALL P R I N T C H A R ( ’ > ’ )
ELS E

CALL PRINTCHAR (‘<‘)
INSERT = NOT(INSEBT) ;
END ENTER ;

PRINT$OLD: PROCEDURE;
DECLARE I BYT E
DO 1* 1 TO oaut ;

• CALL PRINTCkIARI (OBUF(I));
END
CALL CRLF
END PRIN T I OLD ;

P R I N T E N E W :  PROCEDURE;
DECLARE I BYTE
DO I = 1 TO NP~RCALL PRINTCKARI(1IBUF (I)) ;
END;
END PRINTSNEW ;

PRI$TSRCTI3: PROCEDURE;
CALL PBINT$OLD;
CALL p Rr s ’TSNEW ;
END PRIN TSBOTH;

COPY.IRN$O$N: PROCEDURE•
/* corizs REMAINING ~ HARACTERS FOR OLD TO NEW BUFFERS 5/

DO WHILE O?~ R <a OBUP ;
CA LL OLDSTO$NEV;

ZND
• CALL PRINTCHAR(’+’) ; /5 INDICATES WHEN DONE */

END CCsPY$RN$OSN;
BS$O$N: PROCEDUR E

1* EACKSP&CE ÔLD PTR AND NEW PTR 1 CHAR */
• I? ~gPTR 7 0 AND NPTR 7 0) THEN

O~ TR a OPTR - 1;
JPTR a NPTR — 1’
OBU? OBUF — 1;

I
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END;
ELSE

CALL PRINTCHAR(BELL)
END BS$O$N;

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

IF I>  OBUP THEN /5 NO MA T CH 5/

I~ALL P R I N T C H A R ( BZLL)
RETURN;

END
END is bo WHILE 5/
DO ~HILE OPTR < I;CALL ECHOSON;
END ;
END COPY$ON ;

DELETE: PROCEDURE (ECHO)
DECLARE (I,J,P1,CHAf~1,ECHO) BYTE;P1 = C PTR;
CHAR 1 = READC
Do WHILE (OBUfr (P1:=P1+1) <> CHAR1);

> O~~U~ THEN /5 NO MATCH 5/

°‘CALL P RI NT CHAR (BELL)
BET URN;

END;
END /5 DO WHILE 5/
IF fC HO THEN

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

END ~
• / 5 NOW CONDENSE THE BUFFER 5/
J OPTR;

• I=P1 .
DO W1 (XLE I <= OBUF;

OBUF (J: 3+1) = OBUP (I:=I+1);
END
OBUI = 05(1? — (P1—OPTR+1) ;
END DELETE;

DEL$N: rROCEDURE
OPTR ,NPTR 6;
OBUP =
CALL PRI*TCHAR (END$FILE)
CALL CRLF ;
END DEL$N ;

DISPLAYSRM$OSN: PROCEDURE;
DECLARE I BYTE;
I
CALL ~RLP;
DO WHILE (I:aI+ 1) <a 03(1?’

IF I <— OPTR THEN /5 E~ EN LINE 5/
CALL PRINTCHAR ( ‘)

ELSE CALL PRINTC!IAR (O~ UF (I));
END

• CALL CRLF ’
CALL PRIN’I~SNEW
END DISPLATSRNI3SN;

DZLSO : PEOC!D UR E• IF CPTR 7 0 !~HEN
DO’
DECLARE I BYTE;
I OPTR~ 1’
DO WHILE (hal+1) < OBUF;

OBUP (I+1) ;
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END;
CALL PPINTCHAR (PERCENT) ;
OBUF = OBUF —

END’
ELSE CALL PRINTCHAR (BELL)
END DELSO ;

ESCAPE: PROCEDURE
/5 TURNS OFF ~PECIAL MEANING OF CHARACTER TO FOLLOWAND ENTERS CHARACTER IN NEW BUFFER 5/

CALL P B IN TCHAPI ( C H A R : = R E A D C )  ;
f l B U F ( N P T R := N P T R + 1)  = C H A R ;
END ESCAPE;

PRINT$TAB : PROCEDURE
IF (NPTR + 5) > ~IZE$NB UF THENCALL PRINTCHAR (BELL) ;
ELSE

NBUF (NPTR:=NPTR +1) = TAB ;
CALL P RIN TC HA R (T A~ );END PRINT $TAB;

BEGIN$WRD: PROCEDURE;
DO KHILE NEW $BUF(NPTR—1) <> ‘

CALL BACK $UP;
END;
END BEGIN$WRD;

/5 END OF PROCEDURES CALLED FROM THE LINE EDITOR */

INC$DA: PROCEDURE
DATSARE A = DA~SAREA +1;
END INC$DA;

INC$CA: PROCEDURE’
CODE$A = CODE~A + 1;
END INCSCA ;

INC3ER: PROCEDURE;
ERRA = ER RA + 1;
END INC $ER;

MOVE$DL$NEW : PROCEDURE’
DO WHILE NPTR <= DLSLEN ’

IF PROMPT THEN CALL OLD$TOSNEW;
ELSE CALL ECHOSON;

END;
NB = $EWS BU ? + NPT R + 1;
OPTR NPTR ’
END MOV ESDL~ NEW ;

NOVE$CODESOLD: PROC EDURE;
DECLARE DES? ADDRESS, D BASED DEST BYTE;
DES? OLD$BU F+1;
OPTE NPTR OBU F
DO WhILE fIAT 0 EO~~;D a DAT ’

IF NOT (1~RON PT) THEN CALL P R I N T C H A R (D) ;
CALL I1ICSDA ;
DEST a DEST +1;
OBUP a 030? +1;

END
CAL L CRL?
CALL MOVE~ DL$NEW
END NOV E$CODESOL6;

SETSPTR: PROCEDURE’
DO WHILE DAT <3 ERR;

CALL XIC$DA;
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END
CALL INCSDA;
BERRA E R R A  = DAT$AREA;
CALL ¶~NCSDA ’DO WHILE DA± <> ERR;

CALL INCSDA;
• END’

CALL INC$DA;
PRO NP TSA RE L = DAT$AREA ;
END SET SPTR;

N E X T S D E :  PROCEDU E E
CALL M OVE SCOD E~ OLD ;
CALL INC$DA’
CALL S!TSPT ~ ;END NEXTSDE;

UPDATESCAT: PROCEDURE;
DECLARE T ADDRESS (I ,A) BYTE;
INS$INC: PROCEDURE;

CODE = NBUF (I) ; 1= I + 1;
CALL INC$CA;
END INS$INC;

CODESA = BSCODE3A + DL~ L E N ;
I = DL$LEN +1;
DO WHILE (A: 1 < NPTR) AND (I <= OBUF) ;

CA LL INSSINC;
EN D
I? A THEN /5 CODE L I N E  HAS GROWN 5/

D0
bO WHILE I <= NPTR+1’

IF CODE = ERR ThEN /* AT EP.ROR cMr ’ s 5/
CALL ERROR(O )

ELS E
CALL INS$INC;

ERD’
CODE = EOC ;

E N D ;
ELSE

Do’
c~ODE = EOC T = OLD$BtJF+OBUF+1;DO WHILE (~ ODE$A :=CODE$ A +1) < T;

CODE = 0;
END;

E N D
END UPbAT E SDAT ;

/* * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * *** * * * * * *  *5*5*5 5*5*5*5*

ERROR N ODULE
FUNCTION: TO CHECK FOR POSSIBLE £RROa CONDITIONS.

ERROR COMMANDS ARE DEFINED IN DO$CMD PROCEDURE.

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

RE SENT ER :  PROCEDU RE
CALL NOVES”O$OLb;
CALL PRINTiOLD
NPT3 a NB — NEÜBtJP;
CALL PRINT$WEW;• END RESENTER ;

WARNING : PROCEDURE (I);
• DECL ARE I B Y T E ;

WARN a TRUE;
DO CASE 1’

CALL PRIMT (,’WILL DESTROY OLD INFORMATION 5’) ;
CALL PRINT(. ‘EXPECTING ALPHABETIC CHARACTER 5’);
CALL PRINT (.’EXPECTING NUMERIC CHARACTER 5’);
CALL PRIN? (. ‘CHANG E GREATER THAN SPECIFIED
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PERCENTAGE 5’)
CA LL PRINT (. ‘INPUT kUMBER OUT OF SEOUENCE 5’)
CALL PRINT (.’NUMBER OF CHARACTER S N3T

THE SANE AS ORIGINAL FIELD 5’)
E N D ;

CALL CRLF ’
END WARNI*G ;

IN C $N E :  PROCEDURE;
NB = NB + 1;
END INCSNB;

SP $PDSCON : PROCED UR E BYTE ;
• DECLARE SPACE LIT ‘2011’ ,

PERIOD LIT ‘2E}I’,
COMM A LIT ‘2CR ’;

RETURN ((TN = SPACE) OR (TN = PER IOD) OR (TN = COMMA));
END SPSPDSCON ;

ALPHA: PROCEDUR E BYTE’
DECLARE LCA LIT ‘~~1R’ LCZ LIT ‘7AH’ ;
RETURN (((TN > ‘A’) kND (TN < ‘Z’)) OR ((TN > LCA)

AND (TN < L~Z)) 03 SP$PD.~COM ) ;
END ALPHA ;

CHK $ALPHA : PROC EDURE’
DO WHILE (TN<>SLLSH) OR (TN<>LBRACE) OR (TN<>RBRACE)

IF NOT(ALPH A) THEN
DO’

~ALL WARNING(1)R E T U R N ;
E ND

CALL I~ C$NB;E N D ;
E N D  CHK $A L P H A ;

NUMERIC: PROCECURE BYTE;
RETURN (((TN — ‘0’) <= 9) OR (TN 2DH /* MINUS 5/)

OR SP5PD$COM);
END NUMERIC;

CHK~~NUNERIC: PROCEDURE’DO WHILE (TN<>SLAS~%) OR (TN<>LBRACE) OR ( TN < > R B R A C E )  ;
IF NOT (NUMERIC) THEN
DO CALL WARNLNG(2) ; RETURN; END;
cALL INCSNB;

E N D ;
END CH K S N U M E R I C ;

N!XflSF: PROCEDURE;
DO WHILE (COD E< >SLASH ) OR ( C O D E < > L B RA C E )

OR (CODE<>RBRAC E) ;
CALL INC $CA;

END
CALL INCSCA
DO WHILE 4DATOLBRACE) OR (DAT<>SLASH)

OR (DAT ORBE ACE ) ;
CALL I N CSD A ;

END ’
CALL INCSDA ;
CALL IN C$N B ;
CALL INCSER ;• END NEXT$S?;

CHK $PERCZNT: PROCEDURE’
• DECLARE (I !, Z, k , PC?) B YTE;

CALL INCSEI;
CALL I$C~ERa DIG$TOS*UM (E PID)
X — DIG$TO*NUM (TN)a DIGSTO$NUN(D&T)
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IF X>Y THEN Z=X—Y ;
ELSE Z=Y—X;
IF (Z/Y) > N THEN

CALL WARNI NG (3);
END CHKSPERCENT;

CHK$ SE QUENCE:  P R O C E D U R E ;
DECLARE (X Y) B Y T E ;
X DIG$TOh4UPUTN) ;
I = DIG$TOS NL JN ( DA T)
IF (I—!) <> 1 THEN
CALL WARNING (4)
END CRKSS EQUENC~ ;

CHKSLENGTH: PROCEDURE’
DECLARE (X I) BY±E INITIAL (1)
DO WHILE ( 6ATO LBRA CEI  OR (DAT< $ SLASH )

OR ( D A T O R E R A C E ) ;
CALL INC $DA;
I = I + 1;

END
DO ~ HILE (TN <>SL A SH)  OR ( T N < > L B R A C E )  OR ( T N < > R B R # ~CE) ;

CALL IN C SNB ;
= Y + 1;

IF A <> Y THEN
CALL W A R N I N G ( 5 ) ;

END CHKSLE$GTH;

£)OSCMD: PROCEDURE’
IF ECND = THEN RETURN; ELSE
IF ECMD = ‘A’ THEN

DO’
CALL CHKSALPHA ;
DO WHILE (ECMD <> SLASH) OR (ECMD <7 LERACE)

OR (ECND <> RERACE) ;
CALL INC $ER;

END ; END; ELS E
IF ECMD = ‘N’ THEN

DO’
CALL CH K S N U N E R I C
DO WHILE ( E C M D  <3 SLASH)  OR (ECH O <> L BR AC E )

OR (ECN D <7 R B R A CE ) ;
CALL IN C $ E R ;

END; END; ELSE
IF ECMD = ‘P’ THEN

D0
CALL CHK$P!RCEKT ’
DO WHILE (ECMD <3 SLASH) OR (ECMD <> LBRACE)

OR (ECMD <7 RBRACE ) ;
CALL INC$ER;

END ; END; ELSE
IF ECMD a •s THEN

D0
CALL CHK$SEOURNCE ;
DO WHILE (ECND <> SLASH) OR (ECMD <> LERA CE)

OR (E C M D <> RBRACE ) ;
CALL INC$ER;

END ; END; ELSE
IF ECND — ‘L’ THEN

DO’
• CALL CHK$LENGTH ;• DO WHILE (ECMD <7 SLASH) OR (ECND <> LBRACE)

OR (ECHO <7 RBRACE) ;
CALL INC$ER ;

E$D END; ELS E
• CALL ERRÔR(2);

END DO$CMD;

CUNJEER : PROC EDURE;
WARN — FA LSE’
DO WHILE ECM6 <7 ERR;

L 
lois

- —~~~ - “ — — —-——-— —- — — —  ._ • - - ~1~~~~ -_ _
~a._



IF (ECMD = SLASH) OR (E CN D LB RA CE)  OR (E C N D = R B R A C E )
THEN

CALL NEXT$SF ;
CALL DO$CND’
IF WARN THE1~ RETURN;CALL INCSER;
END’

END CHK $~~RR;
ASK $QUESTICN : PROCEDURE’

DO WHILE (DAT <> SLASH) OR (DAT <> LBRACE) OR
(DAT <7 RER ACE )

CALL PRINTCHAR (DAT)
CALL INC$DA;

END;
END ASK SQUESTION;

CHK $ANSWER: PROCEDURE;
W A R N  = FALSE’
DO WHILE (EC1~D <7 SLASH) OR (ECMD <> L~RA CE) OR

(ECMD <7 RBRACE) ;
CALL DO$CND;
IF W ARN TH EN RET URN;
CALL INCSER ;

END ;
END C H K S A N S W E R ;

ENDSIP: PROCEDURE;
05 = CLDSBU F + DL$LEN + 1;
IF (NB:= NEW$BUF+DLSLEN+1) 7 NEW$BUF + UPTR THEN

00’
I~ALL WAR NING (O) ;
RETURN;

END
NBUF(N~’TR+1) =
CALL CHKSEBfl;
END !ND $IP;

LEDIT: PROCEDURE;
DECLARE

I BYTE
LTR
FOUND BY ’~ E INITIAL (FALSE) ,
H BYTE;
DO WHILE NPTR < SIZESNBUF;
I? ( CHA R: RE ADC ) = AMPERSAND THEN
/5 SASIC LINE EDITOR COMMAND 5/

CALL PRINTCHAR (ED$BUF(O) :=A~1PERSAND) ;

DO W H A L E  ( C H A R : = R E A D C )  <> C R ’
CALL PRINTCHAR (ED$BUP (I) :CbAR );

I = I + 1;
END;

IF (ED$BU? (l ) = ‘C’) AND (ED$BUF(2) = ‘H’) THEN
/5 CHANGE COMMAND */

I ~ 3DO WHALE ED$BUF(I) = BLANK;
I + 1;

• • BED’
I? EDSBU? (I:=I+1) <7 SLASH THEN
/* VIRGULE EXPECTED 5/

CALL ERROR(8)
LTR (I:—I+1)

• CALL CøPY$ON (~ bSBUF (LTR));DO WHILE FOUND FALSE’
DO WHILE (ED$BUF(A) <> SLASH) AND

IEDSBU?(I) = DBUF (OPTR));
I + 1;

I? (OPTR:—OPTR +1) 7 OBU? THEN
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CALL ERROR (9) ;
END;
IF (ED$BUF(I) <> OBUF (OPTR)) THEN
/5 LOOK FO~ NEXT OCCU~~R EN C~ 5/

DO;
I LTR
CALL CO~ Y $ON (ED$BUF(I) )END;

ELS E
FOUND = T R U E ;

END
CALL ENTER’
DO WH1LE E~ $’B(JF(I+1) <7 SLASH;NBUF (NPTR:=NPT~ +1) = ED$BU?(I:=I+1)
END
CALL ENTER’
CALL P$MOV*SON;

END’
IF(EDSBUt(1) = ‘D’) AND (ED $BUF (2) = ‘E ’)  T H E N
/* DELETE COMMAND 5/

CALL D E L E T E ( F A L SE )
/5 DELETE OLD BU FP ~~R DO NOT ECHO P E R C E N T  SIGN 5/

I F ( E D $ B U F ( 1) = ‘F’) AND (~~D$BUF(2) = ‘I ’)  T H E N
/5 FILE C O M M A N D  5/

CALL N O V E R O $ O L D
IF ( E D $ B U F ( 1)  = ‘ Q ’ )  A N D  ( E D SB U F ( 2 )  = ‘U ’)  T H E N
/5 QUIT C O M M A N D  ~/GO TO EN D E D I T 2 ;
IF ( E D $ B U P ( 1 )  = ‘N ’)  A N D  ( E D SB U F ( 2 )  = tx t) T H E N
/5 h EX? COh ~M A N D  5/

DO;
N = DIG$TO$NU M (ED$B U P$PTR+3)  ;
DO 1=1 TO H ’

C A L L  R h D S M O R E ;
END
CALL MOVE$CODESOLD;
CALL PRINTSOLD;
OPTR , NPTR = 0;
END’

IF ( E D $ B O P ( 1 )  = ‘U ’ )  A N D  ( E D S B U F ( 2 )  = ‘P’) THEN
/5 UP COM MAND *1

DO;
N = DIG$TO$NUN (ED SBUFSPTR+3)
DO 1=1 TO N’
DATSAREA = bAT$AREA — 128;
END’
CALL NOV ESCODESOLD;
CALL PRINT$OLD ;
OPTR , NPTR = 0;
END’

IF (EDSBOF(1) = ‘P’) AND (ED$ BUF (2) = ‘0 ’)  THEN
/* PROMPT—ON COMMAND 5/

PROMPT = TRU E
IF (ED$BU1I(1) = ‘N) AND (BDTBUF (2) = ‘P’) THEN
/5  NO—PROMPT COMMAND 5/

PROMPT = FALSE;
I? (EDSBU? (l) ‘I’) AND (ED$BUF(2) = ‘N’) THEN
/5 INSERT COMMAND 5/

CALL ENTER ;
INSERTION a TRUE;
END;

END ;• IF (CHAR ) <a CTLZ THEN /5 CONTROL CHAR *1
DO CASE CHAR ;

/5 CAS 0 NULL 5/

/5 CASE 1 CONTROL A */
CALL BACKUP;

/* CASE 2 CONTROL B */
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CALL NOVE $TO$OLD;
/5 CASE 3 CONTROL C */
CALL COPYSONE;

/* CASE ~4 CONTROL D */

CALL PSMOTE $ON;
• GO TO ENDEDIT1;

END ;

/5 CASE 5 CONT ROL E 5/
CALL ENTER ;

/5 CASE 6 CONTROL F 5/
• GO TO ENDEDIT2;

/5 CASE 7 CONTROL G */
CALL PRINISBOTH ;

/5 CASE 8 CONTROL H */
CALL P$MOVE$ON;

/5 CASE 9 CONTROL I */
CALL PRINT $TAB ;

/5 CASE 10 CONTROL 3 5/
GO TO ENDEDIT1;

/5 CASE 11 CONTRO L K ~/

/5 CASE 12 CONTOL L */
CALL COPY $RNSO$N;

/5 CASE 13 CONTROL N 5/
GO TO CARRIAGESRETURN ;

/5 CASE 11$ CONTROL N 5/
CALL BS$O$N ;

/5 CASE 15 CONTROL 0 */
CALL COPY $ON (READC) ;

/5 CASE 16 CONTROL P 5/
CALL DELETE (TRUE)

/5 CASE 17 CONTROL Q */
CALL DEL$N;
/5 CASE 18 CONTROL R */
CALL DISPLAY$RM$O$N ;

/5 CASE 19 CONTRO L S */
CALL DEL3O;

/5 CASE 20 CONTI~OL T */

/5 CASE 21 CONTRO L U 5/
CALL COPYSON (TAB) ;

/5 CASE 22 CONTROL V 5/
• CALL ESCAPE ;

/5 CASE 23 CONTROL W 5/
CAL L BEGIN$WRD;

/5 CASE 24 CONTROL I */
CALL DELETE (FALSE)

/*CASE 25 CONTROL I 5/
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DO;
CALL P$M OVES ON ’
CALL M OVE$TO$OLD ;

END;

/5 CASE 26 CONTROL Z 5/
CALL COPY$ON (READC) ;

END ’
ELSE / J ~ CHEC K SPECIAL CASES */

CAR R I A G E $R E T U  R N :
IF (CHAR = C R )  AND INSERTION THEN

DO
CALL PRINT(.’EXPECTING A FILE OR QUIT COMMAND 3’);
CALL ENTER ;
INSERTION = FALSE;
END;

IF CHAR = RUBOUT THEN
CALL BACKUP;

ELSE
DO;

CALL PRINTCHAR (CHAR)
• N B U F ( N P T R : =  NPP R+ 1)~~~ H AR ’

IF NPT R = 72 TH EN CALL PRI E TCHAR (BELL)  ;
I? NOT (INSERT) THEN OPTE = OPTR + 1;
END;

END;  /5 DO WHILE 5/

/* ARRIVE HERE I? BUFFER FULL 5/

CALL PRINTCHAR (BELL) ;
EN DE DIT 1:
ENDEDIT2: CALL CRLF ;
END LEDIT ;

/ 5 * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

OUTPUT MODULE

FUNCTION: TO UPDATE THE DAT FILE AND THE
INFORMATION JUST EDITED TO THE MESSAGE FILE.

******************************************* ++***+*s*** *,
IHCSNSG: PROCEDURE;

IF (MSG $ARE&:= MSGSAREA + 1) < 100H THEN
RETURN

IF DISKWRIT ~~(.HSG$FCB) <> 0 THENCALL ERROR (4)
MSG$ARFA = 8011;
END INC $NSG ;

• H OVE$ N SG:  PROCEDURE ’
I? DAT ‘1’ THEN

DO’
CALL IN’~$DA ’

DO WHILE DAT <7 ‘1’ ;
CALL IN C$DA;

END ’
CALL INC~ DA;

END;
DO WHILE DAT 0 EOC

• I! (DAT = LBRA~~E) OR (DAT = EBBAC!) THEN
CALL INC $DA;

ELSE
IF DAT = PERCENT TH EN

• CALL INCSDA;
ELSE

NSG a DAT ;
CALL INCSMSG ;
CALL INCSDA ;
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END;
M SG CR
CALT.~ INC~~MSG;MSG = L?’
CALL INC~~MSG;END MOYR$NSG ;

WRITE$NSG: PROCEDURE;
NSG CDLZ
IF DISKWaI’~FE (.MSG$FCB) <7 0 THENCALL ER~ OR ( 4)
END WRITE$NSG;

CLOSE$FILES : PROCEDURE;• IF CLOSE( . M SGSP CB)  = 255 TH EN
CALL EBROR (7)

DFCB (12) = SAY!$EX~~;DFCB(32) = SAVE$RN;
IF CLOS’E(DAT $PCB) = 255 THEN

CALL ERROR (6)
END CLOSE $FIL~~~;

BLANK $BUP: PROCEDURE’
DECLARE A ADDRESS, (B BASED A ,I) BYTE;
A = .BUFFER;
DO I = 1 TO 180;

B = 0; A A + 1;
END;
END B L A N K $ B U F ;

BASE$NEXTSDE: PROCEDURE;
DECLARE I BITE’
DO I = 1 TO WMi,TR (2)

B$CODESA = BSCO6E$A + 128;• END’
WOR*SNA P = W O R K $ N A P  + 3;
END BASE$NEXT~ DE;

UPDATESDATSFILE: PRO EDURE;
WORK$Z’!AP = .MENORY
B$CODE$A = BASE SDAi~$AREA’DO WHILE B$CODE$A < T$DA±$AREA;

CALL NOVESMSG ’
DFCB (12) = WM frTR;
DFCB (32) = WNPTR (1)
CALL SETDMA (B $CODESL);
IF DISKWRITE (DAT$FCB) <> 0 THEN

CALL ERRO R (14)
CALL BASE$NEVf$D~ ;END’

CALL SET$DNA (8011)
END UPDATE$DATSFILE ;

EDIT: PROCEDU RE ;
CONTINUE:
DO WHILE (DATSAREA < T$DAT$ARBA) ;
CALL NEXT $DE;

IF PROMPT TH EN
DO WHILE DAT <7 LOP’

CALL ASKSQUEST±ON ;
WARN a TRUE

• DO WHILE WAIIN;
CALL LEDIT;
NBUF (NPTR :— NPTR+1) ’/’;
CALL CHIc $ANSWER;

• END’
CALL N E X T SS ? ;

END;
ELSEDo,

CA LL LED IT ;
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CALL END$IP;
END
IF WARN THEN ALL RESENTER ;
ELSE
DO’

~ALL UPDAT E$DA?;CALL B LA M K $B UF
CALL BASE$NEXT~~DE;
DATSAR E A ,CODE SA = B$CODE$A;

END ’
END; / & DO WH ILE 5/

CALL UP DA TESDAT$ F IL E ;
IF MORE T HEN

DO’
• LALL R E A D $ M O R E ;

GO TO CONTINUE;
3ND

CALL WhTE$MSG’
CALL CLOSE$FIthS;
GO TO BOO?;
END EDIT;

/5*55*5*  START MAI N PR OGRAM HERE 5*5*5*  */

OLD$BUF = (NEWS BU F : .BUPFER)+90;
OBUF =
CALL INI
CALL SEL ~E ’
CALL RE3 SEL~ CT;
CALL SET$HEN
CALL RE A D $DA I’ ;

• CALL L I F T BE AD ’
TSDATSABEA bAT$&REA
B$CODE $A ,CODE3A DATSA1~EA = B A S E 3 D A T S A R E A ;
W O RK $N A~ = .NEM6RY;
CAL L CRLF’

• CALL PRINF (.’DO YOU W I S H  TO BE P R O M P T E D ? $ ’) ;
CALL PRINTCRA R (CHAR:= READC) ;
CAL L CRLF;
I? CHAR ‘1’ T H E N  PROMPT = TRU E;
CAL L EDIT ;
LOP

I ’
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/ 5 ** * * * * * *** *** * * **
* *
* CREAT E PROGRAM ** ****************** ~1

/5 *** ***** **** ******  * ** * *** * ** ** * * * ** * *** ** * ***** *** * * * *

PROGRAM DESIGNED TO C R E A T E  DAT EXECUTABLE FILES USED
IN CCNJUNCTION WITH REPORT ORIGINATION SYSTEM (ROS)

ROS IS DESIGNED TO GEN ERAT E FORMATT ED R EPORTS.

*55*5*5*5  5*5*5*5*5*5*  *5*5*5*55*  ** *** * * * *** * * * *** * * ** * *  5/
100H:

/5  *** * * * **** ********  * * * * * *** * * *** * * *** * * * ** ** *** * * * * ** **

INITIALIZE DECLARATIONS

* *** * * * * * ** * ** * **** **  ** *** * * * * * * * * * * * *** * * ** ** * * * ** * * *  5/
DECLARE

LIT LITERALLY ‘LITERALLY’ ,
BOOT LIT ‘0’
ENTRY LIT ‘0065 11’,
TRUE LIT ‘1’ ,
FALSE LIT ‘0’
FOREV ER LIT ‘WH A LE T R U E ’ ,
CR LIT ‘0D B ’ ,
LF LIT ‘OAR ’,
DCNT BYTE ,
CTI LIT ‘0’,
CTS LIT ‘1’ ;

/ 5 *55*5*5*  * *** * * **** * * ** * * * * * *** ** ** * **** * *** *** *** * *** *

INPUT AND EDITING DECLARATIONS

* * *** **** * ** * * * **** * *  * ** * * * * * *** *** *** * * * * * * * * * * * * * ** * 5/
DECLARE

35 LIT ‘0811 ’, /5 BACKSPACE */
PERCENT LIT ‘2511’,
BELL LIT ‘0711 ’,
TAB LIT ‘0911’,
LOP LIT ‘5E11 ’, /5 U P — A R R O W ’  END OF PR OM2T */
ENDSFILE LIT ‘5CR’ , /*BACK SLAN+ 5/
LOC LIT ‘7CR’ , /*BAR ’ END OF CODE 5/
ERR LIT ‘7BH ’ , /5 TI LDE; END OF E R R O R  5/
CTLZ LIT ‘l A B ’,BLANK LIT ‘20 11’,
AMPERSAND LIT ‘2611’,
SLASH LIT ‘2FH ’,
LBRACE LIT ‘7311 ’,
RBB ACE LIT ‘7DR ’,
RUBOUT LIT ‘7F11 ’
DAT $FCB *DDRE~S INITIAL (5CR),DFCP BAS ED DAT$FCB (33) BYTE,
NUESREC 8YTE,
T H E M  A D D R E S S ,
RE CORD$ M A P ADDR ESS ,
RM PTR BAS ED RE CORD $N AP BYTE ,• EXT BYTE INITIAL (0),
SA VE SEX BYTE I N I T I A L I O ) ,
SAVE$RN BYTE INITIAL (0)
STORE A6DRESS,

• SR BASED STORE BYTE
BSTOBE ADDR*SS,
SPTR ADDRESS ,
BUFFER ( 180) BYTE,
SIZESNEUF LIT ‘90’
N E WSR UF ADDR *SS ,
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RU? BASED NEWSBU P BYTE,
N P TB B YTE ,
CLD$BUP ADDRESS ,
OBU F BASED OLDSBUF BYTE ,
OPT B BYTE
IN SER T BYTE I N I T A A L  (FALSE)  ,
CHAR BYTE,
MOD$128$MASK LIT ‘OFF8OIP , /5 GIVES M E M O R Y  S I Z E

IN MULIPLES OF 128 BYTE BLOCKS 5/
BDOSA ADDRESS INITIAL (000611) ,
SBDOS BASED BDOSA ADDRESS,
(LA BEL$NOVED REC3~ AP$WRITT E N)  BYTE INITIAL ( 9ALS !) ,

ED$ BUF ~ PT R Af DRESS -

(ED SBUP BASED ED $B 6F $PTR)  ( 100) BYTE ,
REC$MAPS !XT BYTE INITIAL (0) ,
RE C $MAPSREC BYTE INITIAL (0) ;

CETIN: PROCED~JRE BITE’DO WHILE IRPuT (c-r~) ;END ’
RETORN NOT INPUT(CTI) AND 07?H;
END CRTIN ;

READC: EROCEDURE BYTE;

/5 GET A CHARACTER FROM THE CONSOLE AND TRANSLATE TO
UPPER CASE 5/

DECLARE C BYTE;
IF (C: CR TIN) 7= 11OS0001B /5 LOW E R CAS E A 5/

IND C <= O 1111O IOB /5 LOWER CASE ~ 5/ T H E N
C = C AND 101311173; /5 BECOMES U’PER CASE 5/

RETURN C’
END RE A D~~;

H O W l :  PROCEDURE ( F T J N C , INFO)
DECLARE FUN C BYTE , INF O ADDRESS ;• GO TO ENT RY ;
END MON 1;

N002: PROCEDURE (PUNC ,INFO) BYTE’
DECLARE PUN C BYTE , INFO ADDR~ SS;GO TO ENTRY;
END M002;

MON3: PROCEDURE (FUNC , INFO) ADDRESS;
DECLARE FUNC BYTE , INFO ADDRESS ;
GO TO ENTRY ;
END MON3;

PRINTCHAR : PROCEDURE (B);
DECLARE B BYTE;
CALL MON1 (2 B ) ;
END P RIN TCH LR ;

P RIN TCH AP I:  PROCEDURE (C) ;
DECLARE C BITE ’
IF ~C AN D 11O$Ô000B) = 0 /5 CONTROL CHAR 5/ THEN

PRI NT CHAR (LOP)
CA LL PRINTCHAR (C OR 4DB )

END’• ELSE CALL PRI NT CBAR (C) ;
END PRINTCHARI;

CRLF: PROCEDU RE’
• CALL PRINTCHLR (CR) ;

CALL PRINI’CHAR (LF) ;
END CRLF;

PRINT: PROC~~~URE (A) ;
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DECLARE A ADDRESS;
CALL MON1 (9,A ) ;
CALL CRLF ;
END PRINT ;

MOVE: PROCEDURE (SOURCE DEST N)
DECLARE (SOURCE DES~~) AD6RE~ S(S BASRD SOUR1~E, D BASED DE~ T, N ) BYTE ;
DO WHILE (N :=N—l) <7 255;

DS; SOURCE=SOURCE+1; DEST=DEST+l;
END;
END M OVE;

• FILL: PPOCEDURE (START DES? CHAR)
DECLARE (STAR T DE~ T) A6DRESS(S BASED STLRT CHAR) BYTE;
DO WHILE START < f~EST;

S = CHA R
START = START + 1;

END;• END FILL;

ERROR: EROCEDURE (I)
DECLARE I BYTE;

DO CAS E 1’
CALL P R I N ~ .‘LAC K ERRO R COMMAND SPACE 3’) ;
CALL PRI NT . ‘D I S K  WRITE ERROR 3’);
CALL PRINT ‘FILE NOT PRESENT 3’) ;
END’

CALL CBLt
GO TO BOO i~;END ERROR ;

DIGJTO$NUM : PROCEDURE (STR) BYTE’
• /5 CONVERTS A STRI NG OF ASCII DiGITS TO A D E C I M A L  N U M B E R  */DEC LARE

STR ADDRESS
STR1 BA SED kR BYTE ,
I BYTE INITIAL (0) ,

• H BYTE INITIAL (0) ;
DO WHILE STR 1 (I) = BLANK;

I = I +
END’
I? ~TR1 (I) = CR T H E N

RETURN 1;
DO WHILE STR 1 (1+ 1) <7 ( BLANK OR SLASH) ;

N a (M *10) + (STR1 ( I ) — ( $ 8 ) ;
+ 1;

LND
RET6RN N’

END DIGITOSNOM;

/ 5 *5*5*5*5*5*5  * * * * * * * * **** * *** *** *** * * *** * * *** ***** *** * *

IN PUT AND EDITING MODULE

* * ** ** * ** **** ** * *** * * * * *** * ***** ***** *** * * * * * ** **** * **  5/

• PROEPT: PROCEDURE (I);
DECLARE I BTT E
CALL BOIl (9,. ‘kEPECTING 3’)
DO CASE 1’

• CALL Phi? .‘CODE INFORMAT ION 3’);
CALL PRINT .‘ERROR COMMANDS 3’) ;
CALL PRINT .‘PROMPT INFORMATION 5’);

END;
END PROMPT ;

II CSBN : PROCEDURE’
UCORD$MA P a 1~ECORDSMAP + 1;
RID IJC$3M;
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GO$NEXTSREC : PROCEDURE’
/5 INCREMENTS STORAGE POINTER TO NEXT EVEN

RECORD SECTOR *
DO WHILE SPTR < STOR

SPTR = SPTR + 12â;
NUM$REC=NUH $REC+1;

• I? NUMSREC = 128 THEN
DO;

EXT = EXT + 1;
N U M $ RE C = 0;

END;
END’
STOkE = SPTR—1
END GO$NE XT$ REá ;

PIOVE$DL: PROCEDURE’
DECLARE A ADDRkSS , I BYTE DELIMIT BYTE;
IF (LABEL $MOVED = TRUE) ThEN

R E T U R N ;
I = 1’
A = RkCORD$MAP + ill ’
R M PTR D E L I M I T  = OB~JF (I) ;
CALL
I = I + 1;
DO WHILE I R N P T R := O B U F ( I ) ) <> DELIMIT;

I = I + 1•
CALL IN C$ñM ;

END
RNP’}R = DELIMIT’
DO WHILE (RECOkDSMAP:=RECORDSMAP + 1) < A ;

RNPT R = ‘0’ ;
E N D ’
BMP ~~R = EXT ;
CALL INC$RM’
RM PTR = NUM ~~REC ;
CALL INC$RN ;
LABEL$N OV ED = TRUE;
END HOVESDL;

WRITE: PROC EDUR E
DECLARE A AbDRESS’
IF REC3MAPSWRITTE~I = FALSE THEN

DO;
A = .NEMO RY - 128’
SAV ESEX = D?CB (l~~) ;
SAVE~RN = DFCB (32)DFCB (12) = RECSNAP~ EXT;
DFCB (321 = REC$NAP$REC
DO WHILE (k :=A + 1 2 8 )  < èSTORE;

CA LL N O V E ( A  BOB 128) ’
IF (DCNT: M6N2 (2i,DAT~~I~CB)) <>0 THEN

CALL ERROU(O)
LID’
CALL NON1 (12 O)
D?C5(12) SAVEiEX ;
DFCB(32) SAVE$RN ;
21D

A BSTO~E — 128’
DO WHILE ( k : a A + 1~~8~ < STORE;

CALL MOVE (L 80ff 128)’
IF (DCiT:aNON5~(21 ,bATSFCk)) <> 0 THEN

CALL ERR OR (O) ;
11D
STOkE a BETOR!’
CALL NOIl (12,O1;
END WR ITE;

IMC.ISTOR!: PROC EDURE’
/5 CHECKS POP $EIIOR! OVERFLOW INCREMENTS STORAGE PTR 5/
I? (S1’ORE:STORE+l) > TNEM THEN

DO;
IF (LA B ELINOVE D a FALSE) THEN
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CALL MOV E$DL;
CALL WRITE ’
R E c S L I A P S W R A T T E N  = T R U E ;
END’

END INC$~ T O R E ;

MOVE$STOEE: PROCEDURE
• 1* STORES I N F O R M A ~~I ON  FR O M I N P U T  TO FILE M E M O R Y  A R E A  */

DECLARE I BITE’
DO 1=1 TO OBU~~CALL INC $SI~ORE ;SP = OBUF(I) ;

END;
END MOVESSTORE;

FILL$CODE$ZERO: PROCEDURE;
DECLARE (A , ?) ADDRESS, B BASED A BYTE;
A = STORE ; T = SPTR + 128;
DO WHILE (A : A+ 1) < T;

B = 0;
END;
END FILL SCODE$ZE R O;

ZEROSBUE: PROCEDURE ;
DECLARE I BYTE;
DO I = 0 TO 89’

OB UF( ± )  = ‘0’ ;

END Z ?RC~~BUF ;

EN D S L IN E :  PROCEDURE;
/5 CHARACTER IS A CARRIAG E R E T U R N  5/
CALL GO$NEXT$REC;
CALL N OVE$DL• CALL MOVE$STÔRE;
CALL INC$STORE ;
CALL ZEROSBU?;
SR = CR’
CALL CRLF ’
END EN DSL ANE ;

ENDSDL: PROCEDURE
/5 CHARACTER As A BAR ( $ )  INDICATES END OF CODE AREA 5/
CALL GO$NEXT$REC;
CALL MOVE$DL
CALL MOVE SSTÔRE;
CALL INCISTORE;
SP = EOC
CALL FILL$CODE$ZERO ;
CALL INC$STORE ;

CALL ZEE OSBUF;
CALL CRL?
CALL PRO M~T(1);END ENDSDL;

ENDEREC : PROCEDURE;
/5 CALL WREN A UP—ARROW IS E N T E R E D  FR OM THE KEYBOARD ,

INDICATES END OF DECODED INFORMATION 5/

CALL GOSNEZT$REC;
CALL NOYESSTORE ;
CALL IIC$STORE;• SP LOP .
LABEL$IIO$ED RECSMAP$WRITTEN = FALSE;

CALL ?ILL1~ 0D E SZ ER O;
CALL IIC$STOR!;

CALL ZBROIBU?;
CALL CRLF ’
CALL
EN D END~.R!C;

ENDURE: PROCEDURE;
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/5 CALLED WREN (TILDE) ENTERED AT KEYBOAR D
INDICATES END OF ERROR CHECKS 5/

CALL GO$N EXTSREC;
CALL NOVESSTORE ;
CALL INC$STORE;
SR = ERR ’
CALL FI Lt $CODES’~E R O ;

CALL IN CSSTORE ;
CALL Z E R O $ B U F ;
CALL CRLF ’
CALL PR OLl~’T(2);END EN D SER R ;

END S?: RROC EDUR E
/5 CALLED WHEN END FILE ( ) BLACKSLASH ENTERED INDICATES

END OF FILE */
DECLARE (EX NR) BYTE;
CA LL NOVR$Sf ORE;
CALL INC$STORE;
SPzEWDS?ILE ;
CALL WRITE;
CALL INC$RM;
RN PT R = EOC; /5 M A R K  END OF RE CORD$ NA P *1
RE CORD $M AP = RE CO R D SNA P + 14’ /5 SA V E  EXT A ND R N  OF

NEXT RECORD TO BE *RITTEN *1
RMPTR DFCB(12) ;
CALL INCS RM ’
RH PTR = DFCE ( 32)
El = DFCB (12) ; NE = DFC B (32 )
DFCB (32) DFCB (12) = 0;
CALL MOVk(.MEMORY 80H 128)’
IF IDCNT : MON2 (~~1 ,DLT$FCE)) <> 0 THENCALL ERROR (1)
DFCE (12) = EX DtCB (32) = N R

• IF MON2 (16 DLTSFCB) = 255 Th EN /* CLOSE FILE 5/
CALL hROR(2) ;

GO TO BOOT ;
END ENDI?;

• BA CKS U P PROCED URE
IF NPT R > 0 T HEN

DO ’
fIPIR = NP T R — 1 ;
CALL PEINT CHAR BS) ;
CALL PRINTCHAR ‘
CALL PR IN TCH A R BS) ;

END;
ELSE

CALL PR IN TC BAR (BELL) ;
END BACK$UP;

NOV E$TOSOLD: PROCEDURE’
CALL MOVE (NEWS ~ 3F +f ,OLD$BU Ff1 , (OBUF: NPTR));
OPTR = 0 MPTR * 0;
CALL CEL?’
END NOYE$+O$OLD;

ECHONOI: PROCEDURE’
CALL PBIN?CH AR (kBUF (NPTR:=NPTR+1) :=(OBUF (OPTR:=OPT R+1))) ;

RID ECHOSON ;
COP!$OIE: PROCEDURE’

• I? CPTR < OBUF I ’HEN
CALL ECHOSON

EL SE CALL PRI*TCHLR (BELL) ;
END COPY N OR E ;

• P$ftOVf$OI: PROCEDURE; /5 PARTIAL MOVE OLD TO NEW 5/
DO WHILE OPTE < 0Bfl;
CALL ICH O SOI ;
E N D;
R ID P$BOY ESON ;

• 
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ENTER: PROCEDURE’
I? INSERT THEN

CALL PRINTCHAR (‘>‘)
ELS E

CALL PEINTCHAR (‘<‘);
INSERT = N O T ( I N S E R T ) ;

• END ENTER ;

PRINTSOLD: PROC EDURE;
DECLARE I BYTE’
DO Ia 1 TO OBUt ’

• CALL PBINTCHARI(OBUF(I));
END’
CAL!. CRL?
END PRINTiOLD ;

P R I N T E N E W :  PROCED URE;
DECLARE I BYTE’
DO I = 1 TO NF!’R’

CALL PRINTCHAEI(NBUF(I))
END;
END PRINTSNEW ;

PEt NT$BC TH : PROCEDURE;
CALL PRINT $OLD;
CAll PRINTSNEW;
END PRINTS B OTH;

COPY$RM$O$N: PROCEDURE’
/5 COPI ES RE L4 AININ ~ CHARACT ERS FOR OLD TO NEW BUFFERS 5/

DO WHILE OPTR <= OBUF;
NBUF (N P T R := N P T R + 1 )  = OBU?(OPTIt:=OPTR+1)• END’

CALL P R I N T C H A R ( ’+ ’)  ; /5 INDICATES WHEN DONE 5/
END COPY$RN$OU;

BSSOSN : PROCEDURE•
/5 EACKSPACE ÔLD PTR AND NEW PTR 1 CHAR 5/
IF fORT E > 0) AND (N PTR > 0) THEN

DO’
Of’TR = OPTR — 1;
NPTR = NPTR — 1’

• OBLJF = 080? -
END;

ELSE
CALL P R IN TC HAR (BELL) ;

END 85303W;

COPYSON: PROCEDURE (C NEXT)
DECLARE (c,I,NExrr BYTE ;
I OPTR.
DO WHIL E O8U? (I:aI+1) <7 C;

I? I 7 OBUF T HEN /5 00 MATCH 5/

CA LL PRIETCHAR (BELL);
RE TURN;

END’
E1D 1* DO WHILE 5/
I? *OT (NE XT) THEN IaI—l;
DO WH ILE OPTR < I;

• CA LL ECHO$OI;
RID;
RID COPY$OW ;

• DELETE: PROC!DURE(!CHO) ;

/~ ECHO TRUE IN)ICATES TO START FROM THE CURRENTPOSITION 0? OLD EU FFEN AID ECHO A S (PER ENT) FOR THE
DELETED CIAR A C TU .  ECHO FALSE INDICATES TO START AT
TUE BIGIWNIPO 0? TUE OLD BUFFER AND DON’? ECHO FOR
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THE DELETED CHARACTERS. 5/

DECLARE (I J,P 1,C H A R 1 ,ECHO) BYTE;
IF ECHO T H E N  P1 = 0;
ELSE P1 = OPTR;
CHAR1 = READC ’

• DO WHILE ( O B U t ( P 1 : = P 1+ 1 )  <> C H A R 1)
IF P1 7 OBUP THEN /5 NO MATCH */

0 ’CA L L P R I N T C H A R ( B E L L ) ;
R ETU P N;

END;• END’ /5 DO WHIL E 5/
IF ECHO THEN

DO I = OPTR+1 TO P1;
CALL P R I N T C H A R ( P E R C E N T )

E N D ;

/5 NOW CONDENSE THE BUFFER 5/
J=OPTR;
I= P1’
DO WhILE I <= OBUP;

OBUF (J : J+ 1) = O B U F ( I : = I + 1 ) ;
END

= OBUF — (P1—OPTR+1J
END DELETE;

DEL$N:  PROC E DUR E ;
NPTR O OPTR O;
CALL PhNTCHAR(EN D$PILE)
CALL CRLF ;
END DELSN ;

• DISPLAYSRM$CSN: PROCEDURE;
DECLARE I BYTE;
I = 0
CALL
DO WHILE (I :=I+1)  <= 0B0P

• I? I < OPTE T H E N  /5 EtEN LINE 5/
CALL PRINTC}IAR (’ ‘);

ELSE
CALL PRINTCRAR (OBUP(I))

END ’
CALL CRLF ’
CALL PRIN~F$NEW’END DISPLAY$RMkOSN;

DEL SO: PROCED UR E
IF OPTR > 0 ~ HEN

DO ’
bECLAR E I B Y T E ;
I O P T R — 1 ;
DO WHILE (I: I+1) < OBUP;

O B U P ( I )  = O~ UF (I+1) ;
END’CALL PRINTCHAR (PERCENT) ;
OBUP = OBUP - 1;• 11D

ELSE CALL PRINT 01kB (BELL) ;
END DELSO ;

• ESCAPE: PROCEDURE
/5 TURNS OFF ~PE IAL MEANI N G OF CHARACTER TO FOLLOW

AND ENTERS CHARACTER IN NEW BUFFER 5/

CALL PRINTCBARI (CHAR:—READC) ;• NBUF (NPTR:—NPTR+1) a CHAR;
END ESCAPE;

• COIT$?ILL: PROCEDURE;
CALL MOVESS TORE ;
CALL CRLF ;
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END CONT $FILL;

PRINT$TAB : PROCEDURE’
IF (NPT R + 5) > ~ IZ E $ N B U F  T H E N

CALL PRINTCHAR (BELL)
ELSE

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

END PRIN T $TA3;

B E G I N $ W R D : PROC EDURE;
DO WHILE NEW $BUF(NPTR—1 ) <> ‘

CALL BACKSUP;
E N D ;  -
END BEGIN $WRD;

LEDIT: PROCEDURE;
DECLARE

• LTR RIf E
FOUND BYfE INI TIAL (FAL SE) ,
N BYTE;
/5 READS C H A R A C T E R S  FROM THE CONSOLE A N D  ALLOWS E D I T I N G

• USING THE PROCEDURES OF A LINE EDITOR 5/

OPTR = 0; NPT R =
DO WHILE NPTR < SI~~E$NBUP ’IF (CHAR:=READC) = AMPERSAN D THEN
/5 BASIC LINE EDITOR COMMAND 5/

DO ’
CALL PRINTCHAR(ED $BUF (0) :=AMPERSAND) ;

• DO WHALE (CHAR :=READC) <> CR
CALL PRINTCHAR (ED $BUF (I) :=CHAR) ;

I = I + 1;
END;
IF (ED$BUF (1) = ‘C’) AND (ED$BUP (2) = ‘H ’)  T H E N

• /5 CHANGE COiINAND */
7 I = 3’

DO WHILE ED$BUF (I) = BLANK;
1 = 1 + 1 ;

END’
IF EDSBUFU:=I  + 1) <) S L A S H  T H E N

/5 VIR~ 0LE EXPECTED 5/
CALL ERROR(8) ;

LTR = (I:=I + 1) ’
CALL COPYS ON (E D $ E U F ( L T R )  , FALS E)
DO W H I L E  FOU N D FALSE’

DO WHILE (ED$BUP(±) <> SLASH) ~kND(ED3BUF (I) = OBUF (OPTR) )
I = I + 1;
IF (OPTR:=OPTR + 1) > OBUF TH EN

CALL ERROR(9);
END ;
IF (EDSBU F(I) <> OBUF (OPTR)) THEN
/5 LOOK FOR NEXT O C C U R R E N C E  5/
DO;

I LT R ’
CALL COh$ON (ED$BUF(I), FA LSE) ;
END;

ELSE
FOUND = TR UE;

E N D ’
CALL ENTER

• DO WHILE E6SBUF(I+1) <7 SLA SH
NBEJF (NPTR:aNPT~ +1)=ED$BU~~(I:=I +1);

E1D
CALL E N T E R
CALL PSM OVE$ON ;

E N D ;
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IF (ED$BUF(1) = ‘D ’)  AND (E D $ B U P (2) = ‘E ’)  T H E N
/5 DELETE C O M M A N D  */

CALL DELETE (FALSE)
/5 DELETE OLD BUFFER ho NOT ECHO PERCENT SIGN 5/

IF ( E D $ B U F ( 1)  = ‘F ’)  A N D  ( E D $ B U F ( 2 )  = ‘I’) THEN
/5 FILE COMMAND */

CALL MOVESTOSOLD’
• IF (EDEBUFf1) = ‘Q ’)  AND ( E D S B U F ( 2 )  = ‘U ’)  T H E N

/5 QUIT COMMAND *7GO TO E N D E D I T 2 ;
IF ( E D S B U F ( 1)  = ‘N ’ )  A N D  (E DS B UF (2) = ‘X ’)  THEN
/5 NEXT COMMAND 5/
CALL PRINT (.’NEXT COMMAND IS NOT IN CREATE PROGRAM• EDITOR 3’);

IF (ED$BOF(1) = ‘P ’)  A N D  (ED SBUF (2) = ‘B ’)  T H E N
/5 PRINT COMMAND 5/
CALL PRINT (.’PRINT COMMAND IS NOT IN CREAT E PROGRAM

EDITOR 3’);

IF (ED$B UF( 1) = ‘U’) AND (EDSBUF(2) = ‘P’) THEN
/5 UP COMMAND 5/
CALL PRINT (.’UP COMMAND IS NOT IN CREAT E PROGRAM

EDITOR 3’);

IF ( E D S B U F ( 1 )  = ‘P ’)  A N D  (E D$ BUP (2) = ‘0’) THEN
/* PROMPT ON COMMAN D 5/
CALL PPINT (.’PROMPT—ON COMMAND IS NOT IN CREAPE

EDITOR 5’)

IF (E DS 8U ~~( 1)  = ‘N’) AND (ED$BUF (2) = ‘P ’)  T H E N
/5 NO PR OMPT C O M M A N D  5/
CALL PRINT (.’NO—PRONPT COMMAND IS NOT IN CREAT E

EDITOR 3 ’ ) ;

IF ( E D $ B U F ( 1)  = ‘I ’)  A N D  ( E D $ B U F ( 2 )  = ‘N ’ )  T H E N
/5 I N S E R T  C O M M A N D  5/
CA LL PRIMT(.’INSERT CÔMMA iID IS NOT IN CREAT E

EDITOR 3’);

END
IF ~HAR < CTLZ THEN /5 CONTROL C H A R  5/

DO CASE CHAR;
/5 CAS 0 NULL 5/

/5 CASE 1 CONTROL A 5/
CALL BACKUP;

/5 CASE 2 CONTROL B 5/
CALL MOVE $TO SOLD;

/5 CASE 3 CONTROL C *7
CA LL COPY$ONE;

�* CASE 4 CONT ROL D 5/

CALL P$MOYE$ON;
GO TO E N D E D I T 1;
END;
/* CASE 5 CONTROL B 5/

• CALL ENTER;

/5 CASE 6 CONTROL F 5/
GO TO 3NDEDIT2;

• /5 CASE 7 CONTROL G 5/
CALL PRI N T SBOTH;

/5 CASE 8 CONT ROL H 5/
CALL PSMOVE$ON;
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/5 CASE 9 CONTROL I 5/
CALL PRINT$TAB;

/5 CASE 10 CONTROL 3 */
GO TO ENDEDIT1;

• /* CASE 11 CONTROL K 5/

/5 CASE 12 CONTOL L */
C A L L  C O P Y $ R M $ O $ N ;

/5 CASE 13 CONTR O L N 5/

CALL M OV E $T O SOLD;
CALL ENDSLINE;
END;
/5 CASE 14 CONTRO L N 5/
CALL BS$O$N;

/5 CAS E 15 CONTROL 0 5/
CALL CO?Y$ON(READC ,FALSE)
/5 CASE 16 CONTROL P *1
CALL DELETE (TRUE)

/5 CASE 17 CONTROL Q */
CALL DEL $N;

/5 CASE 18 CONTROL R 5/
CALL DISPLAY$RM$O$N ;

• /5  CASE 19 CONTROL S *1
CALL DELSO;

/5 CASE 20 CONTROL T *1
CALL CONTSFILL;

/5 CASE 21 CONTROL U 5/
CALL COPY SON (TAB , FALSE)

/5 CASE 22  CONTROL V 5/
CALL ESCAPE ;
/5 CASE 23 CONTRO L W *7CALL B E G I N $ W R D ;

/5 CASE 24 CONTROL X */
CALL DELETE (FALSE)
/*CASE 25 CONTROL Y 5/
bO
CALL P$MOV !$ON’
CALL NOVE$TO$OLD;
END;
/5 CASE 26 CONTROL Z */

• CALL COPY$ON (READC ,TRUE);

• END’
ELSE /~ CHECK SPECIAL CASES *7I? CHAR = RUBOU T THEN

CALL BACKUP;
ELSE
IF CHAR ~ EOC THEN /5 INDICATES END OP CODED INFO 5/

CALL PRIN~CHAR (CHAR) ;CALL NOVE$TOSOLD ;
CALL EN DSDL;
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END ;
ELSE
IF CHAR = ERR THEN

D0
CALL PRIN?CHAR(CHAR) ;
CALL NOVE$TO$OLD;
CALL END$ERR;
END ;

ELSE
IF CHAR = EOP THEN /5 END OF PROMPT INFORMATION */

DC~CALL PRINTCHAR (CHAR) ;
CALL MOVESTOSOLD;
CALL END$REC ;
END ;

ELSE
IF CHAR = ENDSFIL ! THEN /5 END OF PILE 5/

DO
CALL P R I N ? CH A R  (C H AR) ;
CALL MOV! $TO$OLD ;
CALL END$F;
END ;

ELSE
DO;

CA LL PRINTCHAR (CHAR)
NBUP (NPTR:=NPTR+1) =CfIAR’
IF NOT (INSERT) THEN OPT~ = OPTR + 1’
IF NPTR = 72 THEN CALL PRINTCHAR(BELL)

END;
END; 7* DO WHILE •*/

/5 ARRIVE H E R E  IF BUFFER FULL 5/

CALL P R I N T C H A R ( B E L L )
ENDEDIT1: CALL MOVE $i~O$OLD;END2DIT2:
END LEDIT ;

/5 START MAIN PROGRAM HERE 5/

OLDIBUF = (NEWS BOY : , B U F F E R ) + 9 0 ;
OBUF = 0’
CALL NOVk (.’DAT’, DATSPC B+9,3);
DFCB DFCB112) DF~ B (32) =
IF M6N2(17, DAT $FCS) <> 25~ THEN /*FILE EXISTS 5/

DO
1 PRINT(.’ PILE ALREADY EXISTS 3’);

GO TO BOOT ;
END’

IF MO~ 2 (22 , DAT SFC B ) = 255 THEN
DO ’

CALL P R I W T ( . ’ OUT OF DIRECTORY SPACE 3’)
GO TO BOOT;

END ’
IF (DC*T: N ON 2 ( 15 , D A T $F C B ) ) = 255 THEN /5 C A N ’ T  OPEN 5/

CALL ERROR (2J ;
CALL MON1 (12 0); /5 LIFT READ WRITE HEA D 5/
/* ARRIVE HERE WITH NEW FILE CREATED 5/
DPCE (32) = 1’ /5 RESERVE FIRST RECORD FOR R E C O R D  M A P  5/
TMEN = (SBDO~ — 1) AND NODJ12B$MASK;
CALL FILL (.NEMO RY ,TNEM 0);
SPTB RECORDS PIAP = .MEM6RY ;• BSTO~ E = •M E N O R Y  + (128 * 12)
STOBE = B STORE;
SPTR a STORE — 128;
NU M $REC = 12
C A L L  P R O M P T ( ô ) ;
DO FOEEVER

CALL LE6IT;
END;

F
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