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SYSTEM REQUIREMENTS 

RMS i s s u p p l i e d c o n f i g u r e d f o r your Dragon Data Computer, and w i l l 
work e q u a l l y w e l l under OS-9 L e v e l One or OS-9 L e v e l Two. The programs 
do not r e q u i r e l a r g e amounts of working memory; each t a k e s 8k byte s or 
l e s s , p l u s the s i z e of the program. 

The minimum system c o n f i g u r a t i o n you r e q u i r e i s your Dragon Data 
computer, w i t h a t l e a s t 64k b y t e s of RAM, running the OS-9 oper a t i n g 
system; a floppy d i s k d r i v e ; and a t e l e v i s i o n , or p r e f e r a b l y a 
monochrome monitor. (The monitor w i l l g e n e r a l l y give you a b e t t e r 
p i c t u r e than a t e l e v i s i o n ) . 

RMS w i l l c e r t a i n l y run w i t h only one d i s k d r i v e , although two are more 
convenient. 

A p r i n t e r i s not e s s e n t i a l w i t h RMS, but i t does i n c r e a s e the 
u s e f u l n e s s of RMS. Almost any p r i n t e r can be used - RMS makes no 
assumptions about the p r i n t e r , nor does i t use any s p e c i a l p r i n t e r 
f e a t u r e s . 

You w i l l need a t e x t e d i t o r - such as the STYLOGRAPH word processor, 
or the OS-9 t e x t e d i t o r - to c r e a t e the RMS d i c t i o n a r i e s and re p o r t 
s p e c i f i c a t i o n s . 



INTRODUCTION TO RMS 

Record Management System i s a complete DATABASE MANAGEMENT SYSTEM f o r 
0S9. I t i s extremely v e r s a t i l e , and v e r y easy to l e a r n to use. 
A p p l i c a t i o n s may i n c l u d e accounting, b u s i n e s s record-keeping, 
management i n f o r m a t i o n systems, customer or personnel r e c o r d s , 
customized data e n t r y , immediate data r e t r i e v a l , and v a r i o u s other 
s i t u a t i o n s which r e q u i r e d a t a e n t r y , o n l i n e data r e t r i e v a l and update, 
and p r i n t e d r e p o r t s . RMS can e a s i l y be customized to f i t v a r i o u s 
requirements without any programming knowledge. The data s t o r e d under 
RMS i s , however a c c e s s i b l e to user w r i t t e n programs ( i n BASIC09 or 
other languages). 

1.1 WHAT RMS CAN DO 
RMS a l l o w s the u s e r to determine the format under which h i s data i s to 
be s t o r e d . T h i s format c o n s i s t s of d e c i d i n g what data items are to be 
kept, and what the c h a r a c t e r i s t i c s of each item are to be. The 
c h a r a c t e r i s t i c s i n c l u d e the type of data ( i e , number, alphanumeric 
s t r i n g , date, money v a l u e ) , the maximum leng t h of the data item, and 
i f n e c e s s a r y , l i m i t s or r e s t r i c t i o n s on the p o s s i b l e v a l u e s . 
Once the data format i s determined and s t o r e d i n a DICTIONARY, 
then RMS a u t o m a t i c a l l y p r o v i d e s : 

c r e a t i o n of a d i s k f i l e p r o p e r l y formatted to s t o r e the data, 
o n l i n e data e n t r y i n a form f i l l - o u t manner on the screen, 
o n l i n e data a c c e s s f o r lookup or m o d i f i c a t i o n , 
c r e a t i o n of p r i n t e d r e p o r t s and t e x t f i l e s to the u s e r ' s 
s p e c i f i c a t i o n s , 
f a c i l i t y to l a t e r change the format of the data as requirements 
change. 

1.2 WHAT RMS CONSISTS OF 
RMS i s a package of u t i l i t y programs, w r i t t e n i n machine language f o r 
maximum e f f i c i e n c y . These u t i l i t i e s may be used i n d i v i d u a l l y or i n 
v a r i o u s combinations to provide the above f e a t u r e s . I t i s a l s o 
p o s s i b l e to access RMS data f i l e s from u s e r - w r i t t e n programs, f o r 
example i n BASIC09. T h i s a l l o w s the u s e r to take advantage of RMS to 
do much of the time-consuming p a r t of a l a r g e custom programming t a s k , 
and s t i l l a l l o w s f o r the use of a general purpose programming language 
f o r the unique p r o c e s s i n g t h a t can be done no other way. The RMS 
programs a r e : 

RMSNEW i s used to c r e a t e and format a new RMS data f i l e 
which f i t s the u s e r ' s needs. 

RMS (EDITOR) i s used to input data to a f i l e , modify data i n a 
f i l e , or d i s p l a y data i n a f i l e . I n g e n e r a l , t h i s 
i s accomplished by the d i s p l a y of a form on the 
s c r e e n . The form r e f l e c t s the s p e c i f i c data 
items as determined by the u s e r . The user can 
f i l l out the form to ent e r new data or can 
request data from the f i l e to be d i s p l a y e d i n the 
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INTRODUCTION 

form. 

REPORT i s used to c r e a t e p r i n t e d or t e x t f i l e output 
from the RMS data f i l e . The us e r has complete 
c o n t r o l over the data t h a t i s p r i n t e d and the 
manner i n which i t i s p r i n t e d . Many b u i l t - i n 
f e a t u r e s are a v a i l a b l e to f a c i l i t a t e the c r e a t i o n 
of q u a l i t y f i n i s h e d r e p o r t s , or t e x t f i l e s f o r 
use by other programs, such as MAIL MERGE. 

INDEX i s used to c r e a t e one or more index f i l e s from 
the data f i l e which can be used to " d r i v e " the 
RMS EDITOR or REPORT programs. T h i s p r o v i d e s 
d i s p l a y , m o d i f i c a t i o n or p r i n t i n g of the data i n 
the d e s i r e d order. 

RMSCOPY i s used to copy an RMS f i l e when i t s c a p a c i t y 
or i n t e r n a l s t r u c t u r e i s r e q u i r e d to be changed. 
I t can a l s o be used to merge two f i l e s or to 
"post" one f i l e to another. 

1.3 GETTING STARTED 
WE SUGGEST THAT YOU READ THIS SHORT SECTION CAREFULLY, AND THEN TRY 
OUT THE EXAMPLE APPLICATION AT THE END OF THE MANUAL. THE ASSIGNMENT 
OF THE COMMAND KEYS FOR RMS ON YOUR KEYBOARD AND A SUMMARY OF OS-9 
COMMAND LINES FOR CALLING RMS ARE GIVEN AT THE BACK OF THIS MANUAL. 

The f i r s t t h i n g you must do before u s i n g RMS i s to make a copy of the 
sup p l i e d RMS d i s k onto a f r e s h l y formatted d i s k . Then STORE THE 
ORIGINAL DISK IN A SAFE PLACE. NEVER use the s u p p l i e d d i s k f o r running 
RMS, and NEVER w r i t e to i t . R e f e r to the OS-9 User's manual f o r 
i n s t r u c t i o n s on how to use the 'format' and 'backup' commands. 

Remove your system d i s k from d r i v e 0 and i n s e r t your f r e s h l y made 
di s k . Change your e x e c u t i o n d i r e c t o r y ( u s i n g 'chx') and your data 
d i r e c t o r y ( u s i n g 'chd') to r e f e r to t h i s d i s k : 

0S9: chx /dO/cmds chd /dO 

I f you are us i n g a Dragon 64, and the screen i s not a l r e a d y i n the 51 
c h a r a c t e r s by 24 l i n e s mode, e n t e r t h i s mode by: 

OS9: go51 

I n s p e c t the root d i r e c t o r y of the d i s k by: 

0S9: d i r 

The root d i r e c t o r y c o n t a i n s s e v e r a l example f i l e s : 

SAMPLE.DIC example f i l e s used i n the t u t o r i a l 
PRLIST.REP a t the end of t h i s manual 
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ADDRESS.RMS 
ADDRESS.DIC 
BOOK.REP 
PHONES.REP 
NAME.NDX 

a sample data f i l e - an address book 
the d i c t i o n a r y f i l e f o r the address book 
a r e p o r t spec to p r i n t out the address book 
a r e p o r t spec to p r i n t out the phone numbers 
a sample index f i l e f o r the address book 

I n a d d i t i o n there are two d i r e c t o r i e s , CMDS and SYS. CMDS c o n t a i n s the 
RMS programs. To i n s p e c t the d i r e c t o r y , t r y : 

OS9: d i r cmds 

pl u s s e v e r a l commonly used OS-9 u t i l i t i e s . 

The SYS d i r e c t o r y c o n t a i n s the OS-9 e r r o r messages f i l e 'errmsg', used 
by OS-9 when r e p o r t i n g e r r o r s , ( f o r example " E r r o r £216 - Path name 
not found"). 

You are now ready f o r a t r i a l run w i t h RMS. Try g e t t i n g i n t o RMS w i t h : 

0S9: rms address 
To r e t u r n to OS-9, ( a t any t i m e ) , h i t CONTROL-E. 

We suggest t h a t you now work through the Example A p p l i c a t i o n at the 
end of t h i s manual, to f a m i l i a r i s e y o u r s e l f w i t h the b a s i c f e a t u r e s of 
RMS. T h i s w i l l not be s u f f i c i e n t f o r you to c r e a t e your own RMS 
a p p l i c a t i o n s - to do t h i s you must read the r e s t of the manual 
c a r e f u l l y , s e c t i o n by s e c t i o n . RMS has many u s e f u l f e a t u r e s which can 
be missed on a c a s u a l reading. Don't be a f r a i d to t r y t h i n g s out -
i t ' s the e a s i e s t way to l e a r n . 

Using RMS on two d r i v e s 
We have d e s c r i b e d the use of RMS on a s i n g l e d r i v e , d r i v e 0. I f you 
have two d r i v e s , and there i s room on your system d i s k , you w i l l f i n d 
i t more convenient to move the RMS programs onto your system d i s k . You 
should copy RMS, RMSNEW, INDEX, REPORT, RMSCOPY, and RMS.TRM from the 
CMDS d i r e c t o r y of the RMS d i s k to the CMDS d i r e c t o r y of your system 
d i s k . 
R e f e r to the OS-9 User's manual f o r i n s t r u c t i o n s on the 'copy' 
command. 

You can now use a separate d i s k as your data d i s k , i n d r i v e 1. You 
could t r y t h i s out by p l a c i n g your RMS d i s k , (not the o r i g i n a l ! ) i n 
d r i v e 1, and your system d i s k i n d r i v e 0. Set your e x e c u t i o n and data 
d i r e c t o r i e s w i t h : 

RMSNEW 
INDEX 
REPORT 
RMSCOPY 
RMS.TRM 

RMS the RMS e d i t o r , to e n t e r or modify r e c o r d s 
f o r c r e a t i n g new data f i l e s 
f o r g e n e r a t i n g s o r t e d index f i l e s 
to produce a p r i n t e d r e p o r t or t e x t f i l e 
to t r a n s f e r r e c o r d s from one f i l e to another 
d e s c r i p t o r f i l e used by RMS 
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DATA STORAGE UNDER RMS 

A l l data i s s t o r e d i n f i l e s on d i s k . Each f i l e c o n s i s t s of a s e t of 
RECORDS. A l l r e c o r d s i n a p a r t i c u l a r f i l e are of the same l e n g t h and 
have c e r t a i n c h a r a c t e r i s t i c s i n common: 

a l l r e c o rds c o n s i s t of p r i n t a b l e A S C I I d a t a , 
each r e c o r d ends w i t h a c a r r i a g e r e t u r n c h a r a c t e r , 
the f i r s t c h a r a c t e r of each r e c o r d i s used by RMS f o r i n t e r n a l 
c a t e g o r i z a t i o n of the re c o r d , 
the r e s t of the r e c o r d i s d i v i d e d among the v a r i o u s data f i e l d s as 
determined by the d i c t i o n a r y . 

The user can de f i n e as many RMS data f i l e s as needed. A s s o c i a t e d w i t h 
each data f i l e i s a d i c t i o n a r y f i l e , and p o s s i b l y one or more index 
and r e p o r t s p e c i f i c a t i o n f i l e s . 

2.1 THE CONCEPT OF A RECORD 
A re c o r d i s the l o g i c a l grouping of s e v e r a l data items i n t o one 
p h y s i c a l e n t i t y . Data i s s t o r e d and r e t r i e v e d by RMS a rec o r d a t a 
time. U s u a l l y the data items w i t h i n a r e c o r d w i l l d e s c r i b e p a r t i c u l a r 
d e t a i l s of one u s e f u l " r e a l - w o r l d " e n t i t y . For example, a rec o r d 
might c o n t a i n a person's name, address, phone number, s o c i a l s e c u r i t y 
number and age. 

2.1.1 FIELDS AND RECORD KEYS 
I n the above example the p a r t i c u l a r data items (name, address, e t c . ) 
are c a l l e d FIELDS. The grouping of a l l the f i e l d s together i s c a l l e d a 
RECORD. Each of the f i e l d s has i t s own p a r t i c u l a r c h a r a c t e r i s t i c s ; 
the s o c i a l s e c u r i t y number i s always 9 c h a r a c t e r s long and must always 
c o n s i s t of numeric d i g i t s o nly. The name f i e l d could c o n s i s t of 
a l p h a b e t i c c h a r a c t e r s , and so on. I n RMS, i t i s up to the user to 
decide what data f i e l d s he needs, and what the c h a r a c t e r i s t i c s of each 
w i l l be. I n doing so, he determines what data a r e c o r d i s to c o n t a i n . 

Normally there i s one f i e l d i n the r e c o r d which i s designated as the 
KEY FIELD. The key f i e l d w i l l be the one by which immediate ac c e s s to 
the r e c o r d may be made. I n the above, i f the name f i e l d i s designated 
as the key then the u s e r can lookup and d i s p l a y a rec o r d by e n t e r i n g 
only the name. 

2.1.2 PRIMARY RECORD 
Within one RMS data f i l e the user may choose to use one of two 
p o s s i b l e s i t u a t i o n s . The f i r s t s i t u a t i o n i s one i n which a l l records 
i n the f i l e have the same format ( i e , same s e t of f i e l d s ) . T h i s w i l l 
f i t a p p l i c a t i o n s where the data base can be w e l l r e p r e s e n t e d by a s e t 
of i n d i v i d u a l r e c o r d s ; one r e c o r d per one r e a l world e n t i t y . Each 
record i n the f i l e has a unique key f i e l d v a l u e . An example of t h i s 
o r g a n i z a t i o n i s a m a i l i n g l i s t ; another might be a st o c k i n v e n t o r y 
system. I n t h i s case a l l the records i n the f i l e are r e f e r r e d to as 
PRIMARY r e c o r d s . 
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DATA STORAGE 

2.1.3 SECONDARY RECORD 
The second p o s s i b l e s i t u a t i o n i s one which a l l o w s two types of records 
w i t h i n one f i l e . The f i r s t type of record i s c a l l e d the PRIMARY 
reco r d ; the second type i s c a l l e d the SECONDARY r e c o r d . I n t h i s 
s i t u a t i o n t here may be but one primary r e c o r d w i t h any given key f i e l d 
v a l u e , but under each such primary r e c o r d there may be any number of 
a s s o c i a t e d secondary r e c o r d s . Within the f i l e , a l l primary records 
have the same format, and a l l secondary r e c o r d s have the same format. 
However, the format of the primary records can d i f f e r from t h a t of the 
secondary r e c o r d s . 

2.1.4 RECORD GROUPS 
When a f i l e i s of the second type (both primary and secondary 
r e c o r d s ) then each primary along w i t h i t s a s s o c i a t e d secondary records 
i s c a l l e d a r e c o r d GROUP. A primary may have no secondary records or 
may have many. A secondary record must always belong to some primary 
record. Some examples which help demonstrate the p a r e n t / c h i l d 
r e l a t i o n s h i p between primary and secondary records w i t h i n a group a r e : 

1. a primary r e c o r d f o r each customer w i t h a secondary r e c o r d 
f o r each i n v o i c e f o r t h a t customer; 

2. a primary r e c o r d f o r each student w i t h a secondary r e c o r d 
f o r each c l a s s he t a k e s ; 

3. p a t i e n t s / v i s i t s ; 
4. employees/pay p e r i o d s ; 
5. ledger e n t r y / d e t a i l item; 

There are undoubtedly many other p o s s i b i l i t i e s which can be 
considered. 

2.2 F I L E S USED BY RMS 
The f i l e s used by RMS f i l l s e v e r a l f u n c t i o n s . The p a r t i c u l a r 
f u n c t i o n served by the f i l e i s denoted by the f i l e s u f f i x appended to 
the f i l e name. (The f i l e s u f f i x i s a three c h a r a c t e r code, preceded 
by an and pl a c e d a f t e r the name of a f i l e as i t i s s t o r e d i n the 
d i s k d i r e c t o r y by OS-9.) The f o l l o w i n g d e s c r i p t i o n s t e l l what purposes 
each of these f i l e types s e r v e . 

.RMS An RMS main data f i l e i s f o l l o w e d by the s u f f i x ".RMS". I t s 
purpose i s to s t o r e the d a t a r e c o r d s of the u s e r ' s data base. 
I t i s c r e a t e d i n i t i a l l y by RMSNEW. I t can be updated by the 
RMS e d i t o r . The REPORT program reads data from i t to c r e a t e 
p r i n t e d r e p o r t s . I t may be read a l s o by BASIC09 programs. 

.DIC E v e r y RMS main f i l e must have a d i c t i o n a r y f i l e a s s o c i a t e d 
w i t h i t . The d i c t i o n a r y f i l e must have the same b a s i c f i l e 
name but must have a s u f f i x of ".DIC" when c r e a t e d by the 
user. The d i c t i o n a r y f i l e i s a t e x t f i l e which c o n t a i n s the 
in f o r m a t i o n about the f i e l d s i n the primary and secondary 
records of a f i l e . I t can be c r e a t e d and e d i t e d by use of the 
OS-9 EDIT program or the STYLOGRAPH word pr o c e s s o r . D e t a i l s 
about the contents of the d i c t i o n a r y f i l e are found i n s e c t i o n 
4. 
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A f i l e w i t h a s u f f i x of ".REP" i s a t e x t f i l e which c o n t a i n s a 
se t of REPORT SPECS. Report specs are the s p e c i f i c i n s t r u c 
t i o n s about the a c t u a l format t h a t a p r i n t e d r e p o r t i s to 
have. Any number of these f i l e s may be asso c a t e d v/ith any RMS 
main data f i l e . The .REP f i l e may be c r e a t e d and e d i t e d w i t h 
the OS-9 t e x t EDIT program or the STYLOGRAPH word pr o c e s s o r . 
D e t a i l s about the contents of the .REP f i l e may be found i n 
s e c t i o n 6. 

A f i l e w i t h the s u f f i x ".NDX" i s c a l l e d an INDEX F I L E . An 
index f i l e i s simply a t e x t f i l e c o n t a i n i n g a l i s t of KEY 
FIELD v a l u e s . I t may be used to d r i v e the e d i t o r or r e p o r t 
program to process the RMS main d a t a f i l e i n any d e s i r e d 
order. There may be any number of index f i l e s f o r any RMS main 
data f i l e . The .NDX f i l e may be c r e a t e d by the use of the 0S-
9 t e x t EDIT program or the STYLOGRAPH word processor, a 
BASIC09 program or by the INDEX program which i s p a r t of RMS. 
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GETTING STARTED WITH RMS 

T h i s s e c t i o n d e s c r i b e s the general steps i n g e t t i n g an a p p l i c a t i o n 
s t a r t e d u s i n g RMS. The s p e c i f i c d e t a i l s on each of the s t e p s i n the 
process are covered completely i n other p a r t s of t h i s manual. I t i s 
suggested t h a t the reader be f a m i l i a r w i t h the contents of the 
p r e v i o u s s e c t i o n s of t h i s manual before proceeding, s i n c e c e r t a i n 
terms t h a t are used here have been in t r o d u c e d i n those s e c t i o n s . 

3.1 RECORD LAYOUT AND CREATING THE RECORD DICTIONARY 
The f i r s t t a s k i s to examine your problem and determine what data 
items must be s t o r e d . Organize the data v a l u e s i n t o r e l a t e d s e t s of 
items. Determine whether there i s a primary-only or primary-
secondary group s t r u c t u r e to your data. I f there i s a primary-only 
s t r u c t u r e then a l l data f i e l d s w i l l go i n the primary r e c o r d . I f 
there i s a group type s t r u c t u r e then you must determine what items can 
be placed i n the primary r e c o r d which heads up the group, and what 
items must be p l a c e d i n the secondary r e c o r d s . I n g e n e r a l , put a l l 
common data i n the primary r e c o r d . 

Give each data item a FIELD NAME. T h i s name can be any word of 8 or 
fewer c h a r a c t e r s i n l e n g t h . The f i e l d names f o r a record might be: 
NAME, ADDRESS, PHONE, SOCSEC and AGE , f o r example. You must a l s o 
determine which f i e l d i s to be the key f i e l d w i t h i n the primary 
r e c o r d . The secondary r e c o r d s , i f they are to be used, w i l l have the 
same key f i e l d as the primary r e c o r d s . 

Next determine the c h a r a c t e r i s t i c s of each f i e l d . The f i r s t c o n s i d 
e r a t i o n i s what the FIELD TYPE i s to be. The c h o i c e s a r e : 
Alphanumeric (any data a t a l l ) , Numeric ( only d i g i t s 0 to 9 a l l o w e d ) , 
Money (always s t o r e d as pounds and pence), or Date (day, month and 
y e a r ) . I n a l l but the case of the date, which i s always 8 c h a r a c t e r s , 
you must determine f o r each f i e l d what the maximum number of 
c h a r a c t e r s can be. The sum of the s i z e of the f i e l d s i n the r e c o r d 
g i v e s you the s i z e of the r e c o r d . L a s t l y , you must now c o n s i d e r f o r a 
moment how the RMS e d i t o r works. 

The RMS e d i t o r b u i l d s a f i l l - o u t form on the screen f o r each r e c o r d . 
To do so i t p l a c e s b l a n k s on the screen which correspond to the 
v a r i o u s f i e l d s t h a t can be entered by the operator. But f o r the form 
to make sense there must be an e x p l a n a t o r y phrase or message next to 
each blank so t h a t the operator knows what data he i s to e n t e r . The 
message or phrase i s c a l l e d a PROMPT. I t i s up to the user to 
determine what prompt he wishes to appear i n f r o n t of each f i e l d on 
the screen. To i l l u s t r a t e t h i s p r i n c i p l e look at the f o l l o w i n g 
diagram. I t i s a r e p r e s e n t a t i o n of what a screen form might look l i k e 
i n the RMS e d i t o r . A l l the t e x t on the form i s t h a t s p e c i f i e d by the 
prompts. The dashed l i n e s r e p r e s e n t b l a n k s to be f i l l e d i n by the 
operator. 
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CUSTOMER NAME: PHONE: 

HOME ADDRESS: TYPE OF PLAN: 

TOWN: COUNTY: POSTCODE: CONTACT DATE: 

CURRENT BALANCE: CREDIT LIMIT: STATUS: 

Once the f i e l d c h a r a c t e r i s t i c s have been determined, a d i c t i o n a r y f i l e 
must be c r e a t e d . T h i s i s accomplished by coding the f i e l d names, 
types, l e n g t h s and prompts i n t o a t e x t f i l e . The name of the t e x t 
f i l e must correspond to the name to be given the RMS data f i l e and 
must have a s u f f i x of ".DIC". See s e c t i o n 4 f o r more d e t a i l s . The 
d i c t i o n a r y f i l e i s c r e a t e d w i t h the OS-9 t e x t EDIT program or the 
STYLOGRAPH word p r o c e s s o r . 

3.2 FORMATTING THE RMS MAIN DATA FI L E 
Once the rec o r d d i c t i o n a r y has been c r e a t e d , the .RMS f i l e can be 
c r e a t e d . The .RMS f i l e has the same root name as the .DIC f i l e but 
has the s u f f i x ".RMS". These f i l e s should be s t o r e d i n the same 
d i r e c t o r y on d i s k . The .RMS f i l e c o n t a i n s the a c t u a l data r e c o r d s . To 
c r e a t e the .RMS f i l e you use the RMSNEW u t i l i t y program. I t i s s t a r t e d 
by e n t e r i n g : 

OS 9: rmsnew name 

The name may be any p r o p e r l y q u a l i f i e d OS-9 f i l e s p e c i f i c a t i o n . The 
.RMS s u f f i x w i l l be added on a u t o m a t i c a l l y and should not be entered. 
Before proceeding, the u t i l i t y w i l l request two v a l u e s . The f i r s t i s 
the record l e n g t h . T h i s must be a number which i s l a r g e enough to 
accomodate the longer of the primary and the secondary r e c o r d s to be 
s t o r e d i n the f i l e . The p o s s i b l e r e c o r d l e n g t h may be any number 
from 3 to 1022 c h a r a c t e r s . I t i s p e r m i s s i b l e f o r a rec o r d l e n g t h to 
be too long to accomodate the d e s i r e d records but not too s h o r t . 
RMSNEW w i l l add two to the entered l e n g t h : one f o r a p r e f i x i d e n t i f i e r 
byte on each r e c o r d , and one f o r a r e t u r n c h a r a c t e r a t the end of each 
r e c o r d . 

The second number which must be entered i s the number of re c o r d s to be 
s t o r e d i n the f i l e . Because of the hash coding technique used by RMS 
to s t o r e and r e t r i e v e r e c o r d s , t h i s number should be at l e a s t 25% more 
th a t the a c t u a l maximum number of re c o r d s t h a t w i l l ever be s t o r e d i n 
the f i l e . The reason i s t h a t hash coding only works r a p i d l y i f the 
t a r g e t f i l e i s l e s s than about 80% f u l l . A lso advantageous but not 
necessary i s to make the s i z e of the f i l e a prime number. T h i s i s not 
e s s e n t i a l but can improve \he a c c e s s time average f o r the data records 
i n the f i l e . The maximum number of re c o r d s allowed i s 65535. 

3.3 PUTTING DATA INTO THE FI L E 
Once the .DIC and .RMS f i l e s have been c r e a t e d , data can be entered 
i n t o the f i l e u s i n g the RMS e d i t o r program. The complete d e t a i l s of 
i t s use are found i n s e c t i o n 5, but the ge n e r a l s t e p s to add one or 
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more records a r e : 
enter the command, 

OS9: rms name 
Where "name" i s the same name entered when c r e a t i n g the f i l e w i t h 
RMSNEW. RMS w i l l add the s u f f i x ".RMS" to l o c a t e the main data f i l e 
and ".DIC" to l o c a t e the d i c t i o n a r y . 

Now f i l l out the d i s p l a y e d form w i t h the d e s i r e d data, use the INSERT 
f u n c t i o n key to put a new r e c o r d i n t o the f i l e . 

3.4 MODIFYING DATA IN THE FILE 
To change the data i n one or more rec o r d s of the f i l e : 

E n t e r the RMS command shown above, 
f i l l i n the key f i e l d of the d e s i r e d r e c o r d and push the FIND 
f u n c t i o n key to d i s p l a y the data f o r t h a t r e c o r d , 
change the d e s i r e d f i e l d s i n the r e c o r d . 
Use the UPDATE f u n c t i o n key to put the modified record back i n the 
f i l e . 

3.5 GETTING DATA OUT OF THE FILE 
There are two ways to get data out. The f i r s t i s to use the RMS e d i t o r 
to f i n d and d i s p l a y the d e s i r e d r e c o r d as i t i s needed. The second i s 
to use the REPORT program to produce a p r i n t e d r e p o r t or t e x t f i l e 
w i t h a l l or the d e s i r e d p o r t i o n of the data from the f i l e . The steps 
to c r e a t e a p r i n t e d r e p o r t or t e x t f i l e are covered i n d e t a i l i n 
s e c t i o n 6. However, i n gen e r a l the process i s : 

c r e a t e a r e p o r t spec f i l e i n d i c a t i n g what the re p o r t i s to look 
l i k e , 
then run the REPORT u t i l i t y program by e n t e r i n g : 

0S9: r e p o r t name s f i l e 

where name i s the name of the data f i l e ( w i t h o u t the ".RMS" s u f f i x ) 
and " s f i l e " i s the root name of the r e p o r t spec f i l e . 

3.6 USE OF AN INDEX FI L E 
I n the simple case an index f i l e i s used to c r e a t e a r e p o r t i n a 
so r t e d order by one of the f i e l d s . T h i s i s accomplished by running 
the INDEX program to c r e a t e a .NDX f i l e ; then the rep o r t spec can 
designate t h a t the .NDX f i l e i s to be used to f o r c e the d e s i r e d order 
on the output of data r e c o r d s . More on the use of index f i l e s may be 
found i n s e c t i o n 7. 
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The d i c t i o n a r y i s s t o r e d i n a f i l e w i t h the same root name as the RMS 
main data f i l e but w i t h a s u f f i x of ".DIC" added to the name. The 
purpose of the d i c t i o n a r y i s to d e s c r i b e the l a y o u t of the f i e l d s 
w i t h i n the primary r e c o r d and, i f one i s to be used, the secondary 
r e c o r d . The .DIC f i l e i s formatted as a t e x t f i l e , and may be c r e a t e d 
w i t h the EDIT program or the STYLOGRAPH word p r o c e s s o r . I t should be 
s t o r e d i n the. same d i s k d i r e c t o r y as the .RMS f i l e . As an example, a 
d i c t i o n a r y might look l i k e the f o l l o w i n g : 

"EMPLOYEE BENEFITS " 
NAME 20 A "EMPLOYEE NAME:" ; 
SOCSEC 9 N "SOCIAL SECURITY NUMBER 
DEPT 3 A "DEPARTMENT:"; 
SAL 7 M "SALARY:" ; 
PLAN 15 A "BENEFIT PLAN: " ; 
HDATE 8 D "DATE HIRED:" ; 
$ 

The f i r s t seven l i n e s above are c a l l e d a r e c o r d s p e c i f i c a t i o n . The top 
l i n e i s c a l l e d the T I T L E LINE. I t i s used by the RMS e d i t o r . The 
t e x t w i t h i n the quotes w i l l be p r i n t e d on the second l i n e of the 
screen to i n d i c a t e to the operator what form i s being d i s p l a y e d . The 
next 6 l i n e s r e p r e s e n t 6 f i e l d specs w i t h i n the r e c o r d . Each of the 
f i e l d s i s given a FIELD NAME. These names are a r b i t r a r y but are 
u s u a l l y chosen as meaningful words. A f t e r the f i e l d name i s a number 
which determines the maximum number of c h a r a c t e r s t h a t can be entered 
i n t o the f i e l d . Next comes a one l e t t e r FIELD TYPE CODE. T h i s code 
determines the type of d a t a which i s to be s t o r e d i n the f i e l d . The 
type codes shown are A(phanumeric), N(umeric), M(oney) and D ( a t e ) . 
Next, each l i n e has a PROMPT, which i s a t e x t s t r i n g i n quotes. The 
RMS e d i t o r uses these s t r i n g s to d i s p l a y a meaningful form to be 
f i l l e d out by the operator. Each prompt appears on the screen 
preceding a blank space long enough to hold the corresponding f i e l d . 
F i n a l l y , each f i e l d l i n e i n the d i c t i o n a r y MUST be terminated by a 
semi-colon. 

The d e t a i l s on b u i l d i n g a d i c t i o n a r y are presented below, but i n 
g e n e r a l : 

Each item on a l i n e i s separated from the next by a comma, or by 
spaces, or both. 
The f i r s t f i e l d name given i s assumed to be the KEY FIELD of the 
re c o r d . 
Any f i e l d spec may be continued on another l i n e ; to do so, j u s t 
break i t a t a comma or a space, and continue on the next l i n e . 
Each f i e l d spec MUST be terminated w i t h a semi-colon. 

4.1 TITLE LINE 
The f i r s t l i n e of a r e c o r d s p e c i f i c a t i o n must be a t i t l e l i n e . I t 
c o n s i s t s of two quote marks ( " ) w i t h from 0 to 80 c h a r a c t e r s 
between. The RMS e d i t o r d i s p l a y s the t e x t on the second l i n e of the 
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screen whenever the form f o r the r e c o r d i s d i s p l a y e d . 

4.2 FIELD SPECS 
A f t e r the t i t l e l i n e , t here may be one or more f i e l d specs. Each 
one r e p r e s e n t s one data f i e l d i n the rec o r d . The f i r s t f i e l d spec 
r e p r e s e n t s the KEY FIELD of the r e c o r d . There may be up to 50 f i e l d 
specs w i t h i n one r e c o r d s p e c i f i c a t i o n . 

4.2.1 FIELD NAME 
The f i e l d name i s the f i r s t item i n each f i e l d spec. I t may be any 
word of the u s e r ' s choosing which i s from 1 to 8 c h a r a c t e r s i n l e n g t h . 
The f i e l d names used w i t h i n one f i l e should a l l be unique. L e t t e r case 
i n f i e l d names i s ignored, so t h a t PHONE, Phone, and phone are a l l the 
same name. 

4.2.2 FIELD LENGTH 
The f i e l d l e n g t h i s the number of c h a r a c t e r s r e s e r v e d w i t h i n each data 
record f o r t h i s f i e l d . The minumum le n g t h i s 1. The maximum f i e l d 
l e ngth i s 255 c h a r a c t e r s . A date f i e l d must always be len g t h 8. A 
money f i e l d must be a t l e a s t l e n g t h 4. Other than these r e s t r i c t i o n s , 
the u s e r may chose whatever l e n g t h s he sees f i t . 

4.2.3 FIELD TYPE 
The f i e l d type code i s one l e t t e r , i n upper or lower case. The RMS 
e d i t o r w i l l i n s u r e t h a t only v a l i d data i s keyed i n t o any f i e l d 
according to the type code g i v e n . The p o s s i b l e types of f i e l d s a r e : 

Alphanumeric Any data may be s t o r e d i n t h i s f i e l d . 

N Numeric Only d i g i t s from 0 to 9 may be s t o r e d i n t h i s 
f i e l d . A l s o , before s t o r i n g any rec o r d , a l l 
data i n N type f i e l d s w i l l be a d j u s t e d w i t h i n 
the f i e l d to i n s u r e r i g h t - j u s t i f i c a t i o n . I f 
ne c e s s a r y , the f i e l d w i l l be padded on the l e f t 
w i t h spaces to a t t a i n r i g h t j u s t i f i c a t i o n . 

M Money Only d i g i t s 0 to 9 and a decimal point may be 
s t o r e d i n t h i s type of f i e l d . A l s o , before 
s t o r i n g any r e c o r d , a l l data i n M type f i e l d s 
w i l l be a u t o m a t i c a l l y a d j u s t e d to proper pounds 
and pence form. S p e c i f i c a l l y , there w i l l 
always be e x a c t l y 2 decimal p l a c e s and the 
number w i l l be r i g h t j u s t i f i e d w i t h i n the 
f i e l d . 

D Date A date f i e l d may only c o n t a i n a v a l u e i n the 
form of DD/MM/YY. DD i s the day from 1 to 31, 
MM i s the month from 1 to 12. And YY i s the 
ye a r from 00 to 99. Before s t o r i n g any record, 
a l l D type f i e l d s w i l l be a d j u s t e d to i n s u r e 
the standard date format. The e d i t o r a l s o 
p r o v i d e s some ti m e - s a v i n g s h o r t c u t s when 
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e n t e r i n g data i n t o a date f i e l d , by 
a u t o m a t i c a l l y i n s e r t i n g the "/" c h a r a c t e r s as 
you e n t e r the date. 

4.2.4 OPTIONAL FILL - I N FLAG 
Unless otherwise designated, the RMS e d i t o r w i l l not s t o r e a data 
r e c o r d i n t o the main f i l e u n l e s s a l l f i e l d s w i t h the form are f i l l e d 
i n and v a l i d a t e d as to type and v a l i d a t o r s . However, i f the use r 
wishes to designate t h a t the operator may l e a v e a f i e l d blank w i t h i n a 
rec o r d t h i s i s done by e n t e r i n g an " o p t i o n a l f i l l - i n f l a g " . T h i s 
c o n s i s t s of an a s t e r i s k " * " immediately f o l l o w i n g the type code. For 
example: 

SALARY 7 M* "MONTHLY SALARY" ; 

I f the * i s used then the operator may l e a v e a f i e l d completely 
blank when i n p u t t i n g a data r e c o r d w i t h the RMS e d i t o r . Howver, i f he 
keys any data other than b l a n k s i n t o the f i e l d , then the f i e l d must 
conform to a l l the type and v a l i d a t o r r e s t r i c t i o n s . 

4.2.5 PROMPT 
A f t e r the f i e l d type code comes the prompt v a l u e . The prompt c o n s i s t s 
of a p a i r of quote marks ( " ) w i t h any number of c h a r a c t e r s i n 
between. The prompt i s d i s p l a y e d on the screen by the RMS e d i t o r when 
the f i l l - o u t form f o r t h i s r e c o r d i s d i s p l a y e d . An empty prompt, 
s i g n i f i e d by two a d j a c e n t quote marks, i n d i c a t e s t h a t no t e x t i s to be 
d i s p l a y e d preceding the blank f o r t h i s f i e l d . The prompt may c a r r y 
over f o r as many l i n e s as n e c e s s a r y as long as i t i s ended w i t h a 
quote mark. S k i l l f u l use of p l a c i n g b l a n k s w i t h i n prompts w i l l a l l o w 
the u s e r to f o r c e the screen to look as d e s i r e d . I n g e n e r a l , i t w i l l 
be e a s i e s t to do t h i s by t r i a l and e r r o r . A few attempts at c r e a t i n g 
a form then running the RMS e d i t o r to see what i t looks l i k e w i l l 
q u i c k l y show how the e d i t o r uses prompts to b u i l d the form. 
E s s e n t i a l l y , the e d i t o r always ensures t h a t the prompt and the 
a s s o c i a t e d d a t a space are on the same l i n e , provided t h a t t h e i r t o t a l 
l e n g t h i s l e s s than the l i n e l e n g t h . 

4.2.6 VALIDATORS 
I n a d d i t i o n to the above items f o r each f i e l d spec, i t i s p o s s i b l e to 
f u r t h e r r e s t r i c t the a l l o w a b l e v a l u e s f o r any p a r t i c u l a r f i e l d . T h i s 
i s done by the use of one of three types of VALIDATORS. V a l i d a t o r s 
are v e r y u s e f u l i n a s s u r i n g t h a t only " c o r r e c t " d a t a i s entered i n t o 
the f i l e u s i n g the RMS e d i t o r . The e d i t o r w i l l not s t o r e a r e c o r d 
i n t o the f i l e i f the d a t a i n any f i e l d v i o l a t e s the r e s t r i c t i o n s 
p laced on the f i e l d by the v a l i d a t o r s . The o p t i o n a l - f i l l - i n f l a g can 
be used to designate t h a t a f i e l d may be l e f t blank and thus not 
conform to the v a l i d a t o r . 

A v a l i d a t o r , i f used, i s p l a c e d a f t e r the prompt item, and before the 
semi-colon. There may be a t most one v a l i d a t o r per f i e l d spec but 
there may be any number w i t h i n the r e c o r d s p e c i f i c a t i o n . 
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4.2.6.1 MINIMUM LENGTH VALIDATOR 
The f i r s t type of v a l i d a t o r i s the minimum length v a l i d a t o r . I t i s 
coded as f o l l o w s : 

NAME 20 A "STUDENT NAME" <10> ; 

The <10> denotes t h a t there must be at l e a s t 10 non-blank c h a r a c t e r s 
i n the NAME f i e l d f o r i t to be considered v a l i d . 

4.2.6.2 RANGE VALIDATOR 
The range v a l i d a t o r i s coded as f o l l o w s : 
PRICE 6 M "RETAIL PRICE " ( 2.00,599.99) J 

The range v a l i d a t o r denotes t h a t , to be considered v a l i d , the data 
value must be g r e a t e r than or equal to the f i r s t item i n parentheses 
and l e s s than or equal to the second item i n the parentheses. I n t h i s 
case the value would have to be at l e a s t 2.00, and no more than 
599.99. IT IS VERY IMPORTANT TO NOTE THAT the items i n the parentheses 
must each be e x a c t l y the same l e n g t h as the l e n g t h of the data f i e l d , 
and must be i n the form to which the e d i t o r would a u t o m a t i c a l l y 
convert f o r date, numeric or money f i e l d s . F a i l u r e to observe t h i s 
r u l e w i l l r e s u l t i n i n c o r r e c t d a t a v a l i d a t i o n . The minimum and 
maximum v a l u e s must be separated by a comma. 

The comparison i s a r i t h m e t i c f o r money or numeric type f i e l d s . For 
alphanumeric f i e l d s the comparison i s a l e f t to r i g h t c h a r a c t e r 
comparison determined by the A S C I I code. I n g e n e r a l t h i s produces 
a l p h a b e t i c order - "A" l e s s than "B", e t c . 

For a date f i e l d the comparison i s c h r o n o l o g i c a l . That i s , a date t h a t 
i s e a r l i e r i s considered to be l e s s . For example 25/08/85 i s l e s s 
(sooner) than 30/01/86 . 

4.2.6.3 LIST VALIDATOR 
A t h i r d type of v a l i d a t o r i s the L I S T v a l i d a t o r . T h i s p r o v i d es a 
means to e x p l i c i t l y l i s t a l l the p o s s i b l e v a l u e s t h a t are to be 
considered v a l i d . The format i s shown by t h i s example: 

GRADE 1 A "FINAL GRADE FOR THE CLASS:" [A,B,C,D,F] ; 

The items w i t h i n the b r a c k e t s are considered to be a complete l i s t of 
the p o s s i b l e v a l i d e n t r i e s f o r the f i e l d c a l l e d GRADE. The l i s t may 
have any number of e n t r i e s and may c a r r y on f o r as many l i n e s as 
n e c e s s a r y as long as i t ends w i t h a " ] " . The items must be separated 
by commas as shown. Each item should be e x a c t l y the same len g t h as 
the data f i e l d , and should be i n the format to which the RMS e d i t o r 
w i l l a u t o m a t i c a l l y convert f o r money, numeric and date f i e l d s . I f a 
l i s t item i s longer than the data f i e l d i t w i l l never match. I f i t i s 
s h o r t e r than the data f i e l d then the data f i e l d i s only checked f o r a 
match up to the l e n g t h of the l i s t item. I f i t i s equal up to t h a t 
p o i n t , then i t i s v a l i d r e g a r d l e s s of the v a l u e of the r e s t of the 
f i e l d . LETTER CASE I S NOT IGNORED IN THE MATCHING - thus " a " does not 
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match w i t h "A". 

4.3 PRIMARY AND SECONDARY RECORD SPECIFICATIONS 
I f only primary records are to be s t o r e d i n the f i l e then only one 
rec o r d s p e c i f i c a t i o n i s entered i n the d i c t i o n a r y f i l e . I t may be 
ended by a $ as shown i n the example i n s e c t i o n 4 or the $ may be 
omitted. I f there i s to be a secondary r e c o r d s p e c i f i c a t i o n f o r the 
f i l e then i t i s separated from the primary r e c o r d s p e c i f i c a t i o n by a 
$. A f t e r t h a t i t i s formed i n e x a c t l y the same manner as the primary 
r e c o r d s p e c i f i c a t i o n . For example: 

"CUSTOMER MASTER RECORD" 
NAME 20 A "CUSTOMER NAME" ; 
PHONE 7 N "PHONE NUMBER" ; 
CREDIT 6 M "CREDIT LIMIT" ; 
OUTSC 6 M "OUTSTANDING CREDIT BALANCE 
PDATE 8 D "LAST PAYMENT DATE" ; 
$ 
"CUSTOMER INVOICE RECORD" 
NAME 20 A "NAME" ; 
IDATE 8 D "INVOICE DATE" ; 
AMT 6 M "INVOICE AMOUNT" ; 
ITEM 15 A "ITEM DESCRIPTION" ; 
$ 

The primary r e c o r d i s e n t i t l e d "CUSTOMER MASTER RECORD", and the 
secondary record i s e n t i t l e d "CUSTOMER INVOICE RECORD". T h i s 
d i c t i o n a r y would a l l o w a f i l e w i t h one primary r e c o r d f o r each 
customer name, o p t i o n a l l y f o l l o w e d by any number of secondary r e c o r d s , 
one f o r each i n v o i c e . A l l the r u l e s f o r b u i l d i n g the primary record 
s p e c i f i c a t i o n apply to the secondary r e c o r d s p e c i f i c a t i o n as w e l l . I n 
a d d i t i o n there are a few more r u l e s : 

1. The key f i e l d ( f i r s t f i e l d ) i n the secondary r e c o r d must have 
the same f i e l d name, l e n g t h and type code as the primary r e c o r d . 
The prompt may d i f f e r . 

2. The primary r e c o r d spec could have but one f i e l d i f d e s i r e d . 
The secondary r e c o r d spec must have a t l e a s t two f i e l d s , 
( i n c l u d i n g the key f i e l d ) . 

Note t h a t a l l the u s e r need do to use secondary r e c o r d s i n a f i l e i s 
to i n c l u d e the secondary r e c o r d s p e c i f i c a t i o n i n the d i c t i o n a r y . 
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The RMS e d i t o r i s used to add records to the RMS main data f i l e ; 
d i s p l a y the contents of rec o r d s i n the f i l e ; change the contents of 
reco r d s or remove r e c o r d s ; To run the RMS e d i t o r type: 

0S9: rms name index 

"name" i s the root name of the .RMS and .DIC f i l e s . I f the "index" 
f i l e i s to be used then i t must have the s u f f i x .NDX. The index f i l e 
i s o p t i o n a l ; i t s use i s d i s c u s s e d l a t e r . A sample command to s t a r t 
the e d i t o r i s : 

0S9: rms p a t i e n t names 

T h i s command would assume t h a t PATIENT.RMS and PATIENT.DIC r e s i d e i n 
the c u r r e n t d i r e c t o r y and t h a t NAMES.NDX does so as w e l l . 

I n g e n e r a l RMS d i s p l a y s a form on the s c r e e n . I t i s made up of the 
t i t l e l i n e and the v a r i o u s prompt s t r i n g s and blank a r e a s f o r the data 
f i e l d s . The top l i n e of the screen i s r e s e r v e d f o r any ne c e s s a r y 
messages from RMS to the operator. The second l i n e w i l l c o n t a i n a 
t i t l e . The r e s t of the sc r e e n has a prompt and a blank a r e a f o r each 
f i e l d of the rec o r d . Depending on what i s going on, the screen may be 
d i s p l a y i n g the primary form or the secondary form. 

Once the form i s d i s p l a y e d the user can f i l l out the form and f e t c h or 
s t o r e r e c o r d s i n t o the data f i l e . 

5.1 A SCREEN F I L L OUT FORM 
The form on the sc r e e n r e p r e s e n t s a p i c t u r e of what a paper form f o r 
the same data might look l i k e . The c u r s o r w i l l only come to r e s t 
w i t h i n the blanks on the form where the operator should e n t e r data. 
As one f i e l d i s f i l l e d the c u r s o r w i l l s k i p to the s t a r t of the next 
f i e l d . The prompt s t r i n g s t h a t were d e f i n e d by the u s e r and place d i n 
the d i c t i o n a r y w i l l , i f designed c a r e f u l l y , always inform the operator 
as to what data i s to be entered i n t o each f i e l d . The type of each 
f i e l d , a l s o designated i n the d i c t i o n a r y , w i l l determine e x a c t l y what 
data may be entered i n t o a f i e l d . For example, i f the c u r s o r i s i n a 
numeric f i e l d then the only p r i n t a b l e c h a r a c t e r s t h a t can be entered 
are space and the d i g i t s 0 to 9. I f any other key, such as "A"; i s 
pressed then the a u d i b l e alarm on the t e r m i n a l w i l l beep, i n d i c a t i n g 
an i n v a l i d key. 

5.2 PUTTING DATA INTO A FORM 
To e n t e r data i n t o a f i e l d w i t h i n the form i t i s ne c e s s a r y to f i r s t 
move the c u r s o r to the d e s i r e d f i e l d and p o s i t i o n w i t h the f i e l d . 
There are s e v e r a l command keys t h a t move the c u r s o r . R e f e r to the Key 
Assignments s e c t i o n a t the end of t h i s manual f o r the keys used on 
your keyboard. 

RETURN moves the c u r s o r to the s t a r t of the next f i e l d , i f i n 
the l a s t f i e l d the c u r s o r i s moved to the f i r s t f i e l d . 
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RIGHT-ARROW a c t s i n the same manner as RETURN; i t can be thought of 
as a TAB key. 

LEFT-ARROW i s a BACK TAB; the c u r s o r i s moved to the s t a r t of the 
pr e v i o u s f i e l d on the scre e n . I f the c u r s o r i s i n the 
f i r s t f i e l d on the scr e e n then no a c t i o n i s taken. 

HOME moves the c u r s o r to the f i r s t f i e l d on the screen. 

BACKSPACE moves the c u r s o r one p o s i t i o n to the l e f t and e r a s e s the 
c h a r a c t e r under the c u r s o r . I t may be used to c o r r e c t 
t y p i n g e r r o r s w h i l e e n t e r i n g data. 

CLEAR c l e a r s the sc r e e n and d i s p l a y s a blank primary form. 

I f a secondary form i s d i s p l a y e d the e d i t o r w i l l a u t o m a t i c a l l y f i l l i n 
the key f i e l d ( f i r s t f i e l d ) w i t h the key va l u e of the a s s o c i a t e d 
primary r e c o r d . Furthermore, the c u r s o r w i l l never come to r e s t i n 
the key f i e l d of a secondary r e c o r d s i n c e i t may not be changed. 
Whenever the c u r s o r would otherwise go to the key f i e l d (such as i n 
response to the HOME key) i t w i l l go to the second f i e l d i n s t e a d . 

Once the c u r s o r i s i n the d e s i r e d p o s i t i o n data may be entered i n t o a 
blank f i e l d , or an e x i s t i n g f i e l d may be modified by simply t y p i n g on 
the keyboard, o v e r w r i t i n g the e x i s t i n g c h a r a c t e r s . I f a key i s typed 
which i s not v a l i d f o r the con t e x t then the t e r m i n a l w i l l beep and no 
a c t i o n i s taken. REMEMBER a l s o t h a t any new data entered on the screen 
i s not saved i n the d i s k f i l e u n t i l e i t h e r the INSERT or UPDATE keys 
( d e s c r i b e d below) are pushed. 

When the c u r s o r i s i n an alphanumeric f i e l d any p r i n t a b l e c h a r a c t e r s 
may be entered. When i n a numeric f i e l d only space and the d i g i t s 0 
to 9 may be entered. When i n a money f i e l d space, d i g i t s 0 to 9 and a 
decimal p o i n t may be entered. I t i s not ne c e s s a r y to put i n a decimal 
point i f the money val u e i s i n whole pounds but the r e must be enough 
room f o r the decimal p o i n t and two zeros to be added ( see RECORD 
VALIDATION below). When i n a date f i e l d the date must be f i n a l l y 
s t o r e d i n the form DD/MM/YY , (day, month, and y e a r ) . However when 
e n t e r i n g a date the operator can save k e y s t r o k e s i n a couple of ways. 
I f the month or day i s one d i g i t then i t i s not ne c e s s a r y to put i n a 
le a d i n g zero. J u s t put i n the one d i g i t then push "/" or the space 
bar and RMS w i l l f i l l i n the l e a d i n g zero and the "/". Or, i f the 
month or day i s two d i g i t s then i t i s not ne c e s s a r y to put i n the "/" 
or push space. When the next d i g i t i s entered RMS w i l l f i l l i n the 
"/" a u t o m a t i c a l l y . T h i s a l l seems c o n f u s i n g but i f you p l a y w i t h i t a 
b i t you w i l l see t h a t i t i s r e a l l y q u i t e convenient. 

5.3 COMMAND KEYS IN THE EDITOR 
A l l a c t i o n s concerning the f e t c h i n g and s t o r i n g of re c o r d s i n the data 
f i l e are invoked by s i n g l e key commands. I f f o r any reason a command 
f u n c t i o n cannot be executed or a message to the operator i s n e c e s s a r y 
then the message i s d i s p l a y e d on the top l i n e of the scr e e n . Once a 
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message i s d i s p l a y e d the u s e r i s asked to push the RETURN key to go 
on. Once the key i s pr e s s e d , the message goes away and the u s e r may 
then proceed as d e s i r e d . The command keys and t h e i r a c t i o n s are 
de s c r i b e d here. R e f e r to the Key Assignments s e c t i o n a t the end of 
t h i s manual f o r the keys used on your keyboard. 

QUIT causes the t e r m i n a t i o n of the RMS e d i t o r and immediate 
r e t u r n to OS-9. 

FIND f i n d s the primary r e c o r d i n the f i l e t h a t has the key 
val u e which i s now d i s p l a y e d i n the key f i e l d ( f i r s t 
f i e l d ) on the s c r e e n . Then the r e c o r d i s d i s p l a y e d i n 
the r e s t , of the form. The b a s i c use of FIND i s to en t e r 
the key v a l u e of a r e c o r d , then push FIND to d i s p l a y the 
r e s t of the record i n the form. A l s o , whenever a 
secondary form i s d i s p l a y e d on the s c r e e n , pushing the 
FIND key w i l l r e - d i s p l a y the a s s o c i a t e d primary r e c o r d . 

CLEAR c l e a r s the s c r e e n and d i s p l a y s a blank primary form. I f 
a secondary form i s d i s p l a y e d on the s c r e e n and you wish 
to use the SCAN key, you must f i r s t push CLEAR to get a 
primary form d i s p l a y e d . 

INSERT causes a new r e c o r d to be pl a c e d i n the data f i l e . A l l 
f i e l d s w i l l f i r s t be checked f o r v a l i d d a t a as d e s c r i b e d 
under RECORD VALIDATION below. I f any f i e l d i s found 
to be i n v a l i d the rec o r d i s not w r i t t e n to the f i l e . 
The operator may c o r r e c t the problem then t r y INSERT 
again. I f a primary form i s d i s p l a y e d then a new 
primary r e c o r d i s c r e a t e d . The key f i e l d as d i s p l a y e d i n 
the form must not a l r e a d y be i n the data f i l e . I f i t i s , 
then the new r e c o r d i s not w r i t t e n to the f i l e . I f a 
secondary form i s d i s p l a y e d then a new secondary record 
i s added to the end of the c u r r e n t r e c o r d group. 

UPDATE i s used to change the contents of one or more of the 
f i e l d s of a r e c o r d . To use UPDATE the r e c o r d must f i r s t 
have been d i s p l a y e d by the FIND or SCAN keys f o r a 
primary r e c o r d or by the FEED key f o r a secondary 
re c o r d . Once d i s p l a y e d , any f i e l d s , except the key 
f i e l d , may be modified. Then UPDATE w i l l cause the 
updated r e c o r d to r e p l a c e the p r e v i o u s r e c o r d i n the 
f i l e . Before the r e c o r d i s w r i t t e n i t i s checked f o r 
v a l i d data as d e s c r i b e d below. I f any f i e l d i s found to 
c o n t a i n i n v a l i d data then the r e c o r d i s not r e w r i t t e n to 
the f i l e . 

DELETE i s used to remove a r e c o r d or group of re c o r d s from the 
f i l e . Once a rec o r d i s removed i t i s not r e t r i e v a b l e . 
For t h i s reason whenever DELETE i s pr e s s e d a message i s 
d i s p l a y e d on the top of the screen a s k i n g i f i t i s OK to 
de l e t e the r e c o r d or r e c o r d group. The operator must 
respond w i t h a "D" to continue w i t h the d e l e t e . Any 
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other key causes the command to be ignored. Before 
d e l e t i n g a r e c o r d i t must f i r s t be d i s p l a y e d by the FIND 
or SCAN key f o r a primary r e c o r d , or the FEED key f o r a 
secondary r e c o r d . An attempt to d e l e t e a primary record 
w i l l a l s o d e l e t e a l l secondary records i n the group ( i f 
there are a n y ) . I f a secondary r e c o r d i s d i s p l a y e d when 
DELETE i s pressed then only t h a t p a r t i c u l a r r ecord i s 
d e l e t e d . 

i s used to d i s p l a y the next secondary r e c o r d i n the 
c u r r e n t group. I t i s ne c e s s a r y to f i r s t have d i s p l a y e d 
the primary r e c o r d w i t h the FIND or SCAN key before any 
secondary, r e c o r d s may be d i s p l a y e d . Each time FEED i s 
pressed the ne x t secondary i s d i s p l a y e d . I t may then be 
updated w i t h UPDATE or removed from the f i l e w i t h 
DELETE. I f i t i s d e l e t e d then the next secondary w i l l 
be d i s p l a y e d when the d e l e t e f u n c t i o n i s complete. At 
any time when a secondary r e c o r d i s d i s p l a y e d the FIND 
key may be used to r e - d i s p l a y the a s s o c i a t e d primary 
r e c o r d a t the beginning of the group. When there are no 
more secondary r e c o r d s i n the group the FEED key w i l l 
cause a blank secondary form to be d i s p l a y e d w i t h the 
key f i e l d f i l l e d i n to r e f l e c t the key of t h i s group. At 
t h i s p o i n t the operator can f i l l out the form and use 
INSERT to add a new rec o r d to the end of the group. To 
get a blank primary form push CLEAR. I f there i s no 
secondary r e c o r d s p e c i f i c a t i o n i n the d i c t i o n a r y then 
the FEED key may not be used. 

i s used i n one of two ways, depending on the presence or 
absence of an index f i l e when the RMS e d i t o r was 
invoked. I n e i t h e r case i t may only be used when a 
primary form i s d i s p l a y e d . 

I f no index f i l e was s p e c i f i e d then SCAN i s used to 
browse through the f i l e . Each time SCAN i s 
pressed a s e q u e n t i a l s e a r c h i s made i n the f i l e f o r the 
next primary r e c o r d to be found. Then t h a t record i s 
d i s p l a y e d on the s c r e e n . Due to the hash coding 
technique the records w i l l be l o c a t e d i n a random order. 
I t may a l s o be p o s s i b l e t h a t no r e c o r d i s found q u i c k l y 
s i n c e r ecords can be spread out w i t h i n the f i l e . For 
t h i s reason, i f no r e c o r d i s found w i t h i n a couple of 
hundred s l o t s of the p r e v i o u s one then the search stops 
and a blank primary form i s d i s p l a y e d . I f you wish to 
continue j u s t h i t SCAN again. When a l l records of the 
f i l e have been d i s p l a y e d a message i s d i s p l a y e d on the 
op l i n e t e l l i n g the operator t h a t f u r t h e r SCAN commands 
w i l l s t a r t over from the beginning of the f i l e . 
I f an index f i l e was s p e c i f i e d on the command l i n e t h a t 
s t a r t e d RMS, then SCAN i s used i n an a l t e r n a t e manner. 
The index f i l e i s assumed to c o n t a i n a l i s t of key 
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f i e l d v a l u e s , one per l i n e . The s p e c i f i c d e t a i l s on how 
to c r e a t e an index may be found i n s e c t i o n 7. Each time 
SCAN i s pressed the next key v a l u e i s read from the 
index f i l e and d i s p l a y e d i n the key f i e l d of the s c r e e n . 
Then the e q u i v a l e n t of a FIND key command i s executed. 
That i s , the r e c o r d i s found i n the f i l e and d i s p l a y e d 
i n the s c r e e n form. I f no record e x i s t s w i t h t h a t key 
then a message i s d i s p l a y e d on the top l i n e of the 
s c r e e n . Note t h a t i f a record e x i s t s i n the date f i l e 
but i t s key f i e l d i s not i n the index f i e l d , i t w i l l not 
be found by SCAN. I t can only be found by FIND. 

Once SCAN i s used to d i s p l a y a primary r e c o r d i t may be 
updated by UPDATE, or removed by DELETE, or the 
a s s o c i a t e d secondary r e c o r d s may be d i s p l a y e d by FEED. 

DUPLICATE the c o n t e n t s of the f i e l d i n which the c u r s o r i s r e s t i n g 
are d u p l i c a t e d from the l a s t r e c o r d of the same type 
( p r i m a r y or secondary) t h a t was w r i t t e n to the f i l e by 
an INSERT or UPDATE. DUPLICATE can be u s e f u l i f s e v e r a l 
r e c ords are to be entered and one or more of the f i e l d s 
need to be the same i n each r e c o r d . 

5.4 RECORD VALIDATION 
Each time the operator t r i e s to w r i t e a new r e c o r d i n t o the data f i l e 
by p r e s s i n g INSERT or UPDATE, the contents of the screen form are 
a u t o m a t i c a l l y checked f o r v a l i d i t y . F i r s t of a l l , the data must 
conform to the f i e l d type. A date f i e l d must have a reasonable date, 
i e , the month must be from 1 to 12, e t c . I f n e c e s s a r y minor 
adjustments are made a u t o m a t i c a l l y . These might i n c l u d e r i g h t 
j u s t i f y i n g a numeric or money f i e l d , s u p p l y i n g any m i s s i n g decimal 
p l a c e s i n a money f i e l d , and so on. A l l such changes are shown on 
the screen as they are made. The second type of checking i s t h a t 
c a l l e d f o r by any of the f o u r types of v a l i d a t o r s t h a t the user may 
have entered i n the d i c t i o n a r y . See s e c t i o n 4 f o r more d e t a i l s on 
v a l i d a t o r s . I f f o r any reason a f i e l d i s found to be i n v a l i d , the 
appropriate message i s d i s p l a y e d on the top l i n e . The operator must 
p r e s s space to go on. Once he does so the message i s erased and the 
INSERT or UPDATE i s d i s c o n t i n u e d . The e r r o r may be f i x e d and the 
INSERT or UPDATE r e t r i e d . 

The o p t i o n a l - f i l l - i n f l a g d e s c r i b e d i n s e c t i o n 4 may be used to 
s p e c i f y t h a t a f i e l d may be l e f t blank. I n t h i s case, a blank f i e l d 
i s c o nsidered v a l i d even i f i t would not otherwise be v a l i d . I f the 
o p t i o n a l - f i l l - i n f l a g i s not s e t i n the f i e l d spec then the f i e l d must 
conform to a l l f i e l d v a l i d a t i o n s . I f the r e c o r d i s v a l i d then i t i s 
w r i t t e n to the f i l e as requested. 
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The REPORT program i s used to c r e a t e a p r i n t e d l i s t i n g of a l l or p a r t 
of the data i n the RMS data f i l e . Through the use of the v a r i o u s 
r e p o r t commands a wide v a r i e t y of options may be s e l e c t e d to b u i l d 
customized r e p o r t s . A r e p o r t might c o n s i s t of a simple l i s t i n g of the 
r e c o r d s , a s e t of m a i l i n g l a b e l s , a l e d g e r , t r i a l balance, i n v e n t o r y 
or s t o c k r e p o r t , r e o r d e r l i s t s , checks, r e c e i p t s , or any number of 
d i f f e r e n t management i n f o r m a t i o n r e p o r t s . REPORT i s a l s o used to 
c r e a t e d i s k t e x t f i l e s f o r use by other programs, f o r i n s t a n c e a l i s t 
of names and addresses to be used by the MAIL MERGE program. 

6.1 HOW TO USE REPORT 
To use the REPORT program i t i s n e c e s s a r y to f i r s t c r e a t e a REPORT 
SPEC f i l e . A r e p o r t spec f i l e i s simply a t e x t f i l e w i t h the 
n e c e s s a r y r e p o r t commands to s p e c i f y what the r e p o r t i s to c o n t a i n and 
how i t i s to look. A r e p o r t spec f i l e may have any root name but must 
always have a s u f f i x of ".REP". Any number of .REP f i l e s may be 
c r e a t e d and re-used as many times as n e c e s s a r y . The f o l l o w i n g sample 
command i l l u s t r a t e s the use of REPORT. 

0S9: r e p o r t c l i e n t weekly 

I n t h i s example, the c u r r e n t d i r e c t o r y c o n t a i n s the main d a t a f i l e , 
CLIENT.RMS, and the a s s o c i a t e d d i c t i o n a r y CLIENT.DIC . The f i l e 
WEEKLY.REP i s the r e p o r t spec f i l e . The r e p o r t p r i n t o u t w i l l be 
w r i t t e n to the standard output, normally the s c r e e n . 
6.2 WHAT REPORT CAN DO 
Using the r e p o r t commands d e s c r i b e d below, the u s e r may choose any 
combination of the f o l l o w i n g f e a t u r e s : 

a. r e p o r t t i t l e page before the body of the r e p o r t . 
b. r e p o r t wrap up page a f t e r the body of the r e p o r t . 
c. process the r e c o r d s i n p h y s i c a l order or i n any chosen order 

as d r i v e n by an index f i l e . 
d. a d j u s t to any page s i z e or s p e c i a l form l a y o u t . 
e. automatic s k i p p i n g over page p e r f o r a t i o n s . 
f . s e l e c t i o n of s p e c i f i c r e c o r d s to be p a r t of the r e p o r t , by 

low/high bounds or by s e t i n c l u s i o n . 
g. s e l e c t i o n of s p e c i f i c r e c o r d s to be excluded from the r e p o r t by 

low/high bounds or by s e t e x c l u s i o n . 
h. automatic new page f o r each primary r e c o r d or each secondary 

re c o r d ( o r both, or n e i t h e r ) . 
i . p r i n t any number of l i n e s f o r each s e l e c t e d primary r e c o r d , 
j . p r i n t any number of l i n e s f o r each s e l e c t e d secondary record, 
k. automatic page o v e r f l o w headers, any number of headers allowed. 
1. end of record group p r i n t l i n e s to summarize i n f o r m a t i o n from 

each r e c o r d group, 
m. automatic r e c o r d counting by group or by f i l e , 
n. automatic t o t a l l i n g of numeric and money f i e l d s a v a i l a b l e as 

f i l e t o t a l s , t o t a l so f a r , or s u b t o t a l by record group, 
o. c u r r e n t date and page number a v a i l a b l e . 
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p. u s e r s p e c i f i c a t i o n of e x a c t format of each type of p r i n t l i n e . 
6.3 ROUTING OUTPUT FROM THE REPORT WRITER 
The REPORT program w r i t e s a l l output to the standard output f i l e . T h i s 
means t h a t the output w i l l normally come to the screen but may be 
r e d i r e c t e d to a d i s k f i l e or p r i n t e r . For example, to send the output 
to the p a r a l l e l p r i n t e r p o r t "/p": 

0S9: r e p o r t c l i e n t weekly >/p 

or to send to the s e r i a l p r i n t e r p o r t " / p i " 

0S9: r e p o r t c l i e n t weekly >/pl 

or to send the output to a t e x t f i l e on d i s k c a l l e d "OUTFILE" 

0S9: r e p o r t c l i e n t weekly > o u t f i l e 

When the REPORT command i s given i t i s assumed t h a t the p r i n t 
mechanism i s p o s i t i o n e d a t the f i r s t p r i n t l i n e t h a t i s to be a c t u a l l y 
p r i n t e d upon on a new page. 

6.4 THE REPORT SPEC F I L E 
The commands d e s c r i b e d below are entered i n t o a f i l e w i t h a s u f f i x of 
".REP". T h i s may be done w i t h the OS-9 EDIT program or the STYLOGRAPH 
word pr o c e s s o r . Each command MUST be terminated w i t h a semi-colon. 
Any p a r t i c u l a r command may c a r r y over as many l i n e s as nec e s s a r y as 
long as i t i s broken between p r i n t l i n e items. I n g e n e r a l , the report 
command may be entered i n t o the r e p o r t spec f i l e i n any order. The 
only case i n which the order matters i s the case of m u l t i p l e p r i n t 
l i n e s of the same type. The types of p r i n t l i n e commands are T, W, P, 
S, H and G. For example, i f there are three T commands then they are 
processed i n the order t h a t they are found i n the r e p o r t spec f i l e . 

6.4.1 L COMMAND - PAGE LENGTH 
format: L x,y ; 

x and y r e p r e s e n t numbers. The L command t e l l s how many p r i n t l i n e s 
there are on a page, "x" ; and how many l i n e s of those are to be 
a c t u a l l y p r i n t e d upon, "y". "y" should be l e s s than or equal to "x". 
I f no L command i s found then the page s i z e i s assumed to be 66, and 
the p r i n t e d l i n e s per page i s 60. REPORT w i l l a u t o m a t i c a l l y p r i n t 
blank l i n e s to c r o s s page boundaries. A command of "L 1,1 ;" w i l l 
have the e f f e c t of n u l l i f y i n g a l l automatic s k i p p i n g a c r o s s page 
boundaries. T h i s i s the form t h a t must be used to c r e a t e unpaginated 
t e x t f i l e s , f o r example f o r use by MAIL MERGE. 
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6.4.2 I COMMAND - INCLUDE 
format: I fieldname (low,high) ; 

or I fieldname [ v a l u e , v a l u e , v a l u e , ] ; 

The I command a l l o w s f o r s e l e c t i o n of the d e s i r e d records f o r 
i n c l u s i o n w i t h i n the r e p o r t output. I n both forms the f i e l d name may 
be t h a t of a f i e l d i n the primary r e c o r d or the secondary r e c o r d . The 
f i r s t form a l l o w s f o r a c c e p t i n g r e c o r d s only i f the named f i e l d has a 
value g r e a t e r than or equal to the low v a l u e , and l e s s than or equal 
to the high v a l u e . The v a l u e s i n the parentheses MUST be e x a c t l y the 
same len g t h as the f i e l d and must have the data coded i n e x a c t l y the 
same manner as i t w i l l be found i n the f i e l d . For example, a date 
f i e l d should be i n DD/MM/YY form, a money f i e l d must be r i g h t 
j u s t i f i e d , padded w i t h spaces on the l e f t i f n e c e s s a r y , and must have 
e x a c t l y two decimal p l a c e s . The second form a l l o w s f o r i n c l u s i o n of 
records only i f the named f i e l d has one of the v a l u e s i n the l i s t . 
The v a l u e s i n the l i s t should be e x a c t l y the same len g t h as the f i e l d 
and should f o l l o w the same r u l e s j u s t s t a t e d . I f a l i s t v a l u e i s 
s h o r t e r than the designated f i e l d then the f i e l d need only match f o r 
the given item's l e n g t h . I n both cases the use of the " i n c l u d e " i s 
analogous to the use of a v a l i d a t o r i n the RMS e d i t o r (see s e c t i o n 
5.4). Any number of " i n c l u d e " or "exclude" commands may be given . 
For a re c o r d to be s e l e c t e d as p a r t of the r e p o r t i t must conform to 
a l l s e l e c t i o n s s p e c i f i e d . I f a primary r e c o r d i s excluded due to an I 
or and E s e l e c t i o n then the e n t i r e r e c o r d group i s skipped. I f a 
secondary r e c o r d i s excluded then there i s not any automatic e f f e c t on 
any other records i n i t s group. 

6.4.3 E COMMAND - EXCLUDE 
format: E fieldname (low,high) ; 

or E fieldname [ v a l u e , v a l u e , v a l u e , ] ; 

The E command a l l o w s f o r s e l e c t i v e e x c l u s i o n of s p e c i f i c r e c ords from 
the r e p o r t . I t works j u s t l i k e the I command except t h a t to be 
accepted f o r the r e p o r t a r e c o r d must NOT be w i t h i n the s p e c i f i e d 
bounds ( f i r s t f o r m ) , or must NOT be i n the s p e c i f i e d l i s t (second 
form). As s t a t e d above, to be accepted as p a r t of the r e p o r t a 
recor d must conform to a l l I or E commands. 

6.4.4 T COMMAND - TITLE 
format: T p r i n t - l i n e ; 
The T command s p e c i f i e s a l i n e to be p r i n t e d on the r e p o r t t i t l e page. 
There may be any number of T commands. I f there are none then there 
w i l l be no t i t l e page. The t i t l e l i n e s are p r i n t e d about one q u a r t e r 
of the way down the t i t l e page. A f t e r the t i t l e l i n e s are p r i n t e d the 
form i s moved up to the f i r s t p r i n t l i n e of the next page. 
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6.4.5 W COMMAND - WRAP-UP 
format: W p r i n t - l i n e ; 
The W command s p e c i f i e s a l i n e to be p r i n t e d on the r e p o r t wrap-up 
page. There may be any number of W commands. I f there are none then 
there w i l l be no wrap-up page. The wrap up page i s p r i n t e d on a new 
page a t the end of the body of the r e p o r t . 

6.4.6 P COMMAND - PRIMARY RECORDS 
format: P p r i n t - l i n e ; 
The P command s p e c i f i e s a l i n e to be p r i n t e d f o r each primary record 
that i s in c l u d e d i n the r e p o r t . There may be any number of P 
commands. I f there are more than one then a l l P commands are 
processed, i n the order they are found i n the r e p o r t spec f i l e , f o r 
each primary r e c o r d . I f no P commands are coded then no l i n e s are 
p r i n t e d f o r each primary r e c o r d . 

6.4.7 S COMMAND - SECONDARY RECORDS 
format: S p r i n t - l i n e ; 

The S command s p e c i f i e s a l i n e to be p r i n t e d f o r each secondary record 
th a t i s inclu d e d i n the r e p o r t . There may be any number of S 
commands. I f there are more than one, then a l l S commands are 
processed i n the order they are found i n the r e p o r t spec f i l e , f o r 
each secondary r e c o r d . I f no S commands are coded then no l i n e s are 
p r i n t e d f o r each secondary r e c o r d . 

6.4.8 H COMMAND - PAGE HEADER 
format: H p r i n t - l i n e ; 
The H command s p e c i f i e s a page header l i n e to be p r i n t e d on the top of 
the page i n the case t h a t the page becomes f u l l and a new page s k i p i s 
a u t o m a t i c a l l y done. There may be any number of H commands. They are 
processed i n the order they are found i n the r e p o r t spec f i l e . Note 
that the H command s p e c i f i e s a page header l i n e only f o r the case of 
page overflow. I f a new page i s reached as a r e s u l t of the page break 
( B command ) then the H commands are not processed. I n the case of a 
new page due to a B command, the P or S commands can be used to p r i n t 
any page headers t h a t are n e c e s s a r y . 

6.4.9 G COMMAND - RECORD GROUP 
format: G p r i n t - l i n e ; 
The G command s p e c i f i e s a l i n e to be p r i n t e d a t the end of a group of 
records. I f there are primary and secondary records i n the group then 
the G commands are processed a f t e r the l a s t secondary record of the 
group. I f there i s only a primary record i n the group then the G 
commands are processed a f t e r t h a t r e c o r d . The G command i s used to 
summarize i n f o r m a t i o n t h a t p e r t a i n s to a group of rec o r d s . Any number 
of G commands may be s p e c i f i e d . 
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6.4.10 B COMMAND - PAGE BREAK 
format: BP ; 

or BS ; 
The B command s p e c i f i e s a page break f o r the primary or the secndary 
record type. I f a BP i s coded then a new page i s s t a r t e d f o r each 
primary r e c o r d processed. I f a BS i s coded then a new page i s s t a r t e d 
f o r each secondary r e c o r d processed. One or both of these commands (BP 
and BS) may by coded i n one r e p o r t spec. 

6.4.11 X COMMAND - INDEX FI L E 
format: X filename ; 
The X command i s used to s p e c i f y the name of the INDEX f i l e to be used 
by the REPORT program.' The index f i l e i s a t e x t f i l e which c o n t a i n s a 
l i s t of record keys. The name of the f i l e i s assumed to be 
"filename.NDX", the ".NDX" i s not a c t u a l l y entered i n the X command. 

Each l i n e of the t e x t f i l e must c o n t a i n a reco r d key f i e l d v a l u e . I f 
there i s other data on the l i n e a f t e r the key f i e l d v a lue i t i s 
ignored. The re c o r d groups i n the data f i l e are s e l e c t e d and 
processed i n the order of the keys i n the index f i l e . The index f i l e 
can be a l i s t of a l l or some of the keys and may be i n any d e s i r e d 
order. Records whose key f i e l d s are not found i n the index f i l e w i l l 
not appear i n the r e p o r t . The index f i l e may be c r e a t e d by the INDEX 
program d e s c r i b e d i n s e c t i o n 7 or by a BASIC09 program or t e x t e d i t o r . 

A s p e c i a l use of the X command i s to s p e c i f y the index f i l e to come 
from the keyboard ( s t a n d a r d i n p u t ) : 

X <prompt ; 

The "<" symbol i n d i c a t e s to REPORT t h a t the s t r i n g i s a prompt, and 
not a fil e n a m e . Now each time REPORT i s ready to process a new record 
group i t w i l l d i s p l a y the prompt s t r i n g on the screen and w a i t f o r the 
operator to ent e r a key f i e l d v a l u e , f o l l o w e d by RETURN. I f RETURN or 
ESCAPE i s the f i r s t key h i t , REPORT takes t h i s to mean t h a t no more 
records are to be processed. 

T h i s mode of op e r a t i o n i s v e r y u s e f u l f o r i n t e r a c t i v e l y d i s p l a y i n g or 
p r i n t i n g record i n f o r m a t i o n , f o r example p r i n t i n g address l a b e l s - the 
operator can ask f o r none, one, or any number of records to be 
p r i n t e d . 

I f no X command i s coded i n the r e p o r t spec f i l e then the record 
groups w i t h i n the f i l e are processed i n the p h y s i c a l order they are 
found i n the f i l e . T h i s w i l l be a random order due to the hash 
coding technique used to l o c a t e the r e c o r d s . 

6.5 HOW TO MAKE UP A PRINT LINE WITH THE REPORT WRITER 
S e v e r a l of the REPORT commands c a l l f o r a " p r i n t l i n e " . A p r i n t l i n e 
i s a l i s t of v a l u e s to be p r i n t e d on one l i n e of a report p r i n t o u t . 
The g e n e r a l form of a p r i n t l i n e i s : 
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item item item ; 
That i s , there may be any number of items. Each one i s 
separated from the p r e v i o u s one by one or more spaces. A p r i n t l i n e 
which c o n t a i n s no items d e s i g n a t e s a blank p r i n t l i n e . A semi-colon 
must appear a f t e r the l a s t item. 

The items t h a t can occur i n a p r i n t l i n e a r e : 

field-name the contents of t h a t f i e l d are p r i n t e d 

"any t e x t " the t e x t between the quotes i s p r i n t e d 

$D today's date as DD-MM-YY i s p r i n t e d . 

$P the c u r r e n t r e p o r t page number i s p r i n t e d as a 4 
d i g i t number 

$T the t o t a l number of s e l e c t e d r e c o r d s i n the re p o r t 
i s p r i n t e d as a 5 d i g i t number 

$G the t o t a l number of s e l e c t e d groups i n the r e p o r t 
i s p r i n t e d as a 5 d i g i t number. T h i s can a l s o be 
thought of as the number of primary records p r i n t e d 
s i n c e each group i s a s s o c i a t e d w i t h one primary 
r e c o r d . 

$S the t o t a l number of s e l e c t e d secondary r e c o r d s i n 
the c u r r e n t r e c o r d group i s p r i n t e d as a 5 d i g i t 
number. 

field-name£n the a r i t h m e t i c sum of the contents of the named 
f i e l d i n a l l records i s p r i n t e d as an n d i g i t 
number, "field-name" must i d e n t i f y a f i e l d of type 
N or M. T h i s t o t a l f i e l d i s p r i n t e d w i t h i t s value 
so f a r , and i t accumulates a l l the way through the 
r e p o r t . Normally, t h i s i s used to t o t a l up a f i e l d 
f o r the e n t i r e r e p o r t and p r i n t the v a l u e on the 
wrap-up page, but i t can be used to p r i n t a running 
t o t a l w i t h each r e c o r d . 

field-name%n the a r i t h m e t i c sum of the contents of the named 
f i e l d i n a l l r e c o r d s i s p r i n t e d as an n d i g i t 
number, "field-name" must i d e n t i f y a f i e l d of type 
N or M. T h i s s u b t o t a l f i e l d i s c l e a r e d to zero 
a f t e r each time i t i s p r i n t e d . Normally, t h i s i s 
used to t o t a l up a f i e l d w i t h i n a r e c o r d group and 
p r i n t the val u e i n a group-end l i n e . 

For the counter ($T, $G, $S) v a l u e s , and the t o t a l ( . . ) and 
s u b t o t a l (...%.) v a l u e s , only the s e l e c t e d records are counted or 
t o t a l l e d . That i s , any r e c o r d which i s omitted due to an I or E 
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command, or because i t s key f i e l d i s not i n the index f i l e ( i f one i s 
used) , i s not i n c l u d e d i n the count or t o t a l . 
The t o t a l f i e l d , which i s s p e c i f i e d by a f i e l d name, fo l l o w e d by a £, 
fo l l o w e d by a number, i s used to add up the c o n t e n t s of a p a r t i c u l a r 
f i e l d over an e n t i r e f i l e . I t makes most sense to i n c l u d e such a 
t o t a l i n a "W" p r i n t l i n e . T h i s would p r i n t the t o t a l on a wrap up 
l i n e . But, the t o t a l could be place d i n any type of p r i n t l i n e . I t 
would then g i v e the running t o t a l so f a r i n the f i l e . 

The s u b t o t a l , which i s s p e c i f i e d by a f i e l d name, fo l l o w e d by a %, 
fol l o w e d by a number, i s used to add up the contents of a p a r t i c u l a r 
f i e l d over a group of re c o r d s . I t makes most sense to i n c l u d e i t i n a 
"G" type p r i n t l i n e . T h i s would p r i n t the s u b t o t a l a t the end of a 
rec o r d group. I t would then be c l e a r e d to zero. I t could be used to 
t o t a l up a f i e l d i n the secondary r e c o r d s , then p r i n t the t o t a l at 
the end of each group. 

Each type of t o t a l s p e c i f i c a t i o n i s f o l l o w e d by a number. T h i s i s the 
number of columns allowed f o r the r e s u l t on the p r i n t l i n e . I f i t i s 
too s m a l l to c o n t a i n the r e s u l t , an e r r o r w i l l occur. There may be 
any number of t o t a l s and s u b t o t a l s w i t h i n one p r i n t l i n e , and w i t h i n 
the r e p o r t . But only numeric and money f i e l d s can be s p e c i f i e d f o r 
t o t a l l i n g . 

I f a t o t a l or s u b t o t a l s p e c i f i c a t i o n has the name of a f i e l d t h a t i s 
found i n both the primary and the secondary r e c o r d then only the 
f i e l d s i n the primary r e c o r d are added i n . 

COLUMN DESIGNATOR - @ 
Fo l l o w i n g each of the p r i n t items t h e r e MUST be a column d e s i g n a t o r . 
The format i s "@n" , where n i s the column number, from 1 to the l i n e 
l e n g t h . T h i s number i n d i c a t e s the column i n which the p r i n t item i s 
to s t a r t . 

A few sample p r i n t l i n e s w i l l demonstrate. 

H "MONTH END REP0RT"@10 $D@30 "PAGE"@50 $P@55 ; 

might produce a header l i n e t h a t looks l i k e . . . 

MONTH END REPORT 06/10/83 PAGE 35 

P NAME@1 S0CSEC@20 PAY@32 ; 

might produce a l i n e from a primary r e c o r d l i k e . . . 

JOHNNY Q. DOE 332456223 856.50 

W $S@1 "CHECKS WRITTEN T0"@7 $G@25 "VENDORS. TOTAL CASH OUT IS"@31 
AM0UNT#7@58 ; 

might produce a l i n e i n the wrap up page l i k e : 
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34 CHECKS WRITTEN TO 15 VENDORS. TOTAL CASH OUT I S 3245.55 

When i n c l u d i n g a f i e l d name i n a p r i n t l i n e , the v a l u e p r i n t e d i s the 
one from the l a s t r e c o r d of the ap p r o p r i a t e type t h a t was passed. For 
example, i n an "S" command, which p r i n t s a l i n e f o r each secondary 
record, i f a f i e l d name i s s p e c i f i e d f o r a f i e l d i n the primary 
rec o r d , then the v a l u e p r i n t e d i s the va l u e from the l a s t primary 
passed. I n t h i s case i t would be the primary a t the head of the same 
reco r d group. 

A u s e f u l t h i n g to know i s t h a t REPORT formats the l i n e by p l a c i n g the 
items i n the p r i n t b u f f e r i n the order they are found i n the command. 
Then the e n t i r e p r i n t b u f f e r i s p r i n t e d . T h i s means t h a t the items i n 
the p r i n t l i n e command need not be i n any p a r t i c u l a r order. I t a l s o 
means t h a t i t i s p o s s i b l e to o v e r l a y a l l or p a r t of an item by a 
l a t e r item i n the l i n e . The f o l l o w i n g example shows how to use t h i s 
f a c t . Remember t h a t the secondary r e c o r d count f i e l d "$S" i s p r i n t e d 
as a f i v e d i g i t number. Assume we know t h a t the a c t u a l count can only 
be a three d i g i t number, because we w i l l never e n t e r more than 999 
secondary records i n a group. The f o l l o w i n g p r i n t l i n e i n c l u d e s t h i s 
counter but l e a v e s only t h r e e spaces f o r i t to p r i n t by o v e r l a y i n g i t 
w i t h a l a t e r l i t e r a l . 

W $S@32 "THE NUMBER OF OVERDUE NOTICES IS"@1 ; 

would p r i n t . . . 

THE NUMBER OF OVERDUE NOTICES I S 512 



INDEX F I L E S WITH RMS 

The RMS e d i t o r and the REPORT w r i t e r can each be d r i v e n by an o p t i o n a l 
INDEX f i l e . I n the RMS e d i t o r , the INDEX f i l e c o n t r o l s which primary 
r e c o r d i s to be d i s p l a y e d on each s u c c e s s i v e use of the SCAN f u n c t i o n . 
T h i s a l l o w s the operator to view and/or change a pre-determined s e t 
of records i n a gi v e n order. I n the case of the REPORT program an 
INDEX f i l e can be used to s p e c i f y which primary r e c o r d s are to be 
processed, and to determine the order of p r o c e s s i n g . Thus the r e p o r t 
can i n c l u d e any s e t of the rec o r d s i n the f i l e , and can be p r i n t e d i n 
any d e s i r e d order. 

T y p i c a l l y , an index f i l e w i l l have the e f f e c t of sequencing the 
records i n t o ascending prder by one of the f i e l d s w i t h i n the r e c o r d s . 
I t i s p o s s i b l e , however, f o r an index f i l e to impose any a r b i t r a r y 
o r d e r i n g on the f i l e . The index can i n c l u d e a l l r e c o r d s , or can le a v e 
out r e c o r d s , or can repeat any r e c o r d key c a u s i n g , i t to be processed 
more than once. 

Any number of index f i l e s can be c r e a t e d and a s s o c i a t e d w i t h an RMS 
data f i l e . An index f i l e can have any root name but must have a f i l e 
e x t e n s i o n o f ".NDX" . 

7.1 FORMAT OF AN INDEX F I L E 
An INDEX f i l e i s j u s t a t e x t f i l e which c o n t a i n s one re c o r d key f i e l d 
v a l u e on each l i n e . The key f i e l d v a l u e should- match one t h a t i s 
found i n a key f i e l d ( f i r s t f i e l d ) of a re c o r d i n the data f i l e . 
L e t t e r case i s ignored i n the matching. (Thus SMITH and Smith w i l l 
match). I t does not matter what ot h e r d a t a i s a f t e r the key f i e l d i n 
the index f i l e , as long as the key f i e l d s t a r t s i n column 1 of the 
l i n e and the othe r data i s a f t e r the f u l l key f i e l d l e n g t h , w i t h 
spaces i n between. I t i s not ne c e s s a r y to have t r a i l i n g b l a n k s a f t e r 
a key v a l u e t h a t i s s h o r t e r than the key f i e l d l e n g t h as long as 
there i s no other data a f t e r i t on the l i n e . 
7.2 CREATING AN INDEX F I L E 
There are many ways to c r e a t e an index f i l e . The s i m p l e s t and most 
convenient way i s to use the INDEX program s u p p l i e d w i t h RMS. However, 
i t can be done w i t h the OS-9 EDIT program or the STYLOGRAPH word 
processor. I n t h i s case the key v a l u e s are j u s t entered as t e x t , one 
per l i n e . Another method i s to w r i t e a f i l e of key v a l u e s from a 
BASIC09 program. The index f i l e i s produced as a s e q u e n t i a l f i l e w i t h 
one key val u e put out by each PRINT. (To do so, however, i t i s 
nec e s s a r y to s e l e c t only r e c o r d s from the RMS f i l e t h a t have a " 1 " i n 
the f i r s t byte. T h i s w i l l cause o n l y primary r e c o r d s to be s o r t e d , 
and w i l l exclude secondary r e c o r d s , d e l e t e d records and unused 
r e c o r d s . More i n f o r m a t i o n on the format o f the RMS f i l e may be found 
i n s e c t i o n 9) . 

7.3 THE RMS INDEX U T I L I T Y 
I n c l u d e d w i t h RMS i s the INDEX u t i l i t y . I t can be used to c r e a t e a 
".NDX" f i l e w i t h one command. The index f i l e can be ordered by any 
f i e l d i n the primary r e c o r d . To use INDEX e n t e r a command l i k e the 
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f o l l o w i n g : 

OS9: index m a i l i n g postcode post 

I n t h i s example, the main f i l e i s "MAILING.RMS". The index f i l e to be 
produced i s to be c a l l e d "POSTCODE.NDX", and the f i e l d which i s to 
s p e c i f y the order of the index f i l e i s c a l l e d "POST". There are always 
three arguments a f t e r the INDEX command. The f i r s t i s the name of the 
RMS data f i l e . The a s s o c i a t e d d i c t i o n a r y f i l e must a l s o be pres e n t i n 
the same d i r e c t o r y as the RMS data f i l e . The second argument i s the 
name of the index f i l e to c r e a t e , without the ".NDX" s u f f i x . I f the 
".NDX" f i l e a l r e a d y e x i s t s then the o l d one i s d e l e t e d and r e p l a c e d by 
the new one. The t h i r d argument must be the name of a f i e l d i n the 
primary r e c o r d s p e c i f i c a t i o n I t need not be the key f i e l d , any f i e l d 
may be used. The INDEX f i l e produced w i l l always c o n t a i n a complete 
l i s t of a l l key f i e l d v a l u e s i n the f i l e . The o r d e r i n g of the l i s t 
w i l l be determined by whatever f i e l d name i s given i n the INDEX 
command. 

I t may be ne c e s s a r y f o r the INDEX u t i l i t y to c r e a t e one or more d i s k 
f i l e s f o r s c r a t c h pad use w h i l e i t i s s o r t i n g the da t a f i l e . I f so, 
they are c r e a t e d i n the c u r r e n t d i r e c t o r y . The temporary f i l e s w i l l 
have a root name of "TEMP". Unless a problem f o r c e s an untimely end 
to the INDEX program, the s c r a t c h f i l e s w i l l always be d e l e t e d before 
the program ends. 

I f the INDEX program r e p o r t s t h a t i t cannot s o r t the f i l e because i t 
i s too l a r g e , or i f the i n d i v i d u a l r e cords i n the f i l e are l a r g e , t r y 
g i v i n g INDEX more working memory: 

0S9: index m a i l i n g postcode post #15k 
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The normal COPY program should be used i n p r e f e r e n c e to RMSCOPY when 
making a simple backup copy of an RMS data f i l e , as i t i s q u i c k e r . 

To use RMSCOPY e n t e r the f o l l o w i n g command: 

0S9: rmscopy source d e s t i n a t i o n 

The source i s the root name of the ".RMS" f i l e to be copied from. The 
d e s t i n a t i o n i s the root name of the ".RMS" f i l e to be copied t o . 

The RMSCOPY u t i l i t y i s provided as an a i d i n managing RMS data f i l e s . 
I t performs a copy, r e c o r d by r e c o r d , from one RMS data f i l e to 
another. Each r e c o r d i s read from the source f i l e and i n s e r t e d i n t o 
the d e s t i n a t i o n f i l e . T h i s a l l o w s a f i l e to be copied i n t o an empty 
f i l e or i n t o a f i l e t h a t a l r e a d y has records i n i t . I n the l a t t e r 
case, the p r e v i o u s f i l e c o n tents are p r e s e r v e d . Both the source and 
d e s t i n a t i o n f i l e s must have been c r e a t e d w i t h the RMSNEW program, and 
each must have a d i c t i o n a r y f i l e i n the same d i s k d i r e c t o r y as i t s 
a s s o c i a t e d RMS da t a f i l e . I f the two d i c t i o n a r i e s are the same then 
each r e c o r d i s copied as i s . I f the d i c t i o n a r i e s a r e d i f f e r e n t , then 
the d e s t i n a t i o n r e c o r d s are b u i l t f i e l d - b y - f i e l d according to the 
f o l l o w i n g r u l e s : 

I f a f i e l d name e x i s t s i n both d i c t i o n a r i e s , then the f i e l d 
d a t a from the source f i l e i s copied to the corresponding f i e l d 
i n the d e s t i n a t i o n f i l e . 

I f i n the above case, the f i e l d l e n g t h s d i f f e r , then the 
source f i e l d i s t r u n c a t e d or padded w i t h spaces to f i t the 
d e s t i n a t i o n f i e l d . The t r u n c a t i o n or padding occurs on the 
l e f t end f o r numeric or money f i e l d s , and on the r i g h t f o r 
alphanumeric f i e l d s . 

I f a f i e l d name occurs i n the source d i c t i o n a r y but not i n the 
d e s t i n a t i o n d i c t i o n a r y , then the contents of the f i e l d are not 
copied anywhere. 

I f a f i e l d name occurs i n the d e s t i n a t i o n d i c t i o n a r y but not 
i n the source d i c t i o n a r y , then the f i e l d i s l e f t blank i n the 
d e s t i n a t i o n f i l e . 

The key f i e l d name of the d e s t i n a t i o n d i c t i o n a r y MUST be 
prese n t i n the source d i c t i o n a r y . 

A f t e r each r e c o r d i s c o n s t r u c t e d i t i s i n s e r t e d i n t o the d e s t i n a t i o n 
f i l e . I f the key f i e l d v a l u e o f the new re c o r d i s found to be a l r e a d y 
i n the d e s t i n a t i o n f i l e , then the new re c o r d i s not copied i n t o the 
d e s t i n a t i o n f i l e . The key f i e l d v alue of the record w i l l be 
d i s p l a y e d on the s c r e e n , to show t h a t t h i s has happened. 
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8.1 TO CHANGE THE SIZE OF A FI L E 
The s i z e of an RMS data f i l e can be changed by these s t e p s . For 
e x p l a n a t i o n purposes assume the o r i g i n a l f i l e name i s XXX. 

Use RMSNEW to c r e a t e a f i l e of the d e s i r e d l e n g t h , c a l l i t 
YYY 

Copy the d i c t i o n a r y f i l e from XXX.DIC to YYY.DIC, u s i n g the 
OS-9 'copy' command 

Copy the data from XXX.RMS to YYY.RMS u s i n g : 

0S9: rmscopy xxx yyy 

YYY could now be renamed to XXX i f d e s i r e d , a f t e r d e l e t i n g XXX 
i f i t i s i n the same d i s k d i r e c t o r y 

8.2 TO CHANGE THE RECORD DICTIONARY FOR A FILE 
I t i s p o s s i b l e to re-arrange the f i e l d s w i t h i n the r e c o r d s , add new 
f i e l d s , d e l e t e f i e l d s or change the leng t h of one or more f i e l d s . I t 
i s even p o s s i b l e to change the f i e l d t h a t i s to be the key f i e l d . For 
example: the o l d f i l e i s keyed on "name" but c o n t a i n s s o c i a l s e c u r i t y 
number as a data f i e l d . The new f i l e could be keyed on s o c i a l 
s e c u r i t y number, w i t h the name as a data f i e l d . A l l these a c t i o n s are 
c o n t r o l l e d by the contents of the d i c t i o n a r y f o r the new f i l e . The 
steps i n t h i s p rocess a r e : 

Use RMSNEW to c r e a t e a f i l e of the same l e n g t h as XXX, c a l l i t 
YYY. 

Create the d i c t i o n a r y f o r YYY w i t h the d e s i r e d format. 

Copy the data from XXX.RMS to YYY.RMS: 

OS9: rmscopy xxx yyy 

YYY could now be renamed to XXX i f d e s i r e d . 

8.3 TO MERGE TWO FILES 
Assuming XXX and YYY have the same d i c t i o n a r y formats, then to 
combine a l l the re c o r d s from both f i l e s i n t o YYY e n t e r the command: 

OS9: rmscopy xxx yyy 

8.4 TO POST A TRANSACTION FI L E TO A MASTER FILE 
T h i s o p e r a t i o n i s the same as a merge. As an example of t h i s use: 
assume t h a t an accounting f u n c t i o n i s to be performed w i t h RMS. There 
may be a MASTER f i l e of accounting t r a n s a c t i o n s which i s to c o n t a i n 
only permanent data. There may a l s o be a BATCH f i l e which has the 
same r e c o r d format as the MASTER f i l e but i s much s h o r t e r . Each time 
a new s e t of t r a n s a c t i o n s are to be entered, f o r example each week 
they are entered i n t o the f i l e BATCH.RMS u s i n g the RMS e d i t o r . Then 
i t i s p o s s i b l e to run v a r i o u s v a l i d a t i o n p r i n t o u t s using the RMS 
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REPORT program. These may i n c l u d e batch t o t a l s , or t r i a l balance runs. 
I f n e c e s s a r y , then the RMS e d i t o r i s used to make c o r r e c t i o n s to the 
BATCH f i l e u n t i l the r e p o r t s balance p r o p e r l y . Then the RMSCOPY 
program can be used to "POST" the BATCH f i l e to the MASTER f i l e by 
merging i t i n record-by-record. Once t h i s i s accomplished the BATCH 
f i l e can be r e t a i n e d f o r a r c h i v a l , or d e l e t e d and r e - c r e a t e d w i t h 
RMSNEW. 

OS9: rmscopy batch master 
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COMPATIBILITY OF RMS WITH OTHER LANGUAGES AND UTILITIES 

RMS has been designed s p e c i f i c a l l y f o r maximum c o m p a t i b i l i t y w i t h 
other forms of a c c e s s . RMS f i l e s a r e , f o r the most p a r t , simple t e x t 
f i l e s , which can be read by most common u t i l i t i e s and by u s e r - w r i t t e n 
BASIC09 programs. I t i s j u s t as easy to read an RMS f i l e w i t h an 
assembler or P a s c a l program. Though i t i s a l i t t l e more dangerous to 
do so, i t i s a l s o p o s s i b l e to update an RMS f i l e i n the same manner. 
The i n f o r m a t i o n i n t h i s s e c t i o n i s not ne c e s s a r y i n order to use RMS 
e f f e c t i v e l y . I t i s provided f o r the programmer who wishes to extend 
the power of RMS, or to use i t as p a r t of the s o l u t i o n to a l a r g e r 
problem. 

9.1 FORMAT OF AN RMS FIL E 
There are a c t u a l l y 4 types o f f i l e s used by RMS. They a r e : 

xxxxxx.RMS an RMS main d a t a f i l e 
xxxxxx.DIC an RMS d i c t i o n a r y f i l e 
xxxxxx.REP a REPORT s p e c i f i c a t i o n f i l e 
xxxxxx.NDX an INDEX f i l e 

The .DIC and .REP f i l e s are u s u a l l y c r e a t e d by a t e x t e d i t o r , and are 
by d e f i n i t i o n , t e x t f i l e s . The .NDX f i l e i s normally c r e a t e d by the 
INDEX program, but i t s format i s t h a t of a t e x t f i l e . Without going 
i n t o g r e a t d e t a i l , a t e x t f i l e has the f o l l o w i n g c h a r a c t e r i s t i c s : 

Each l i n e may be any l e n g t h . 
Each l i n e c o n s i s t s of p r i n t a b l e A S C I I c h a r a c t e r s only, t h a t i s 
hexadecimal $20 to $7E, or decimal 32 to 126. 

Each l i n e i s terminated by a RETURN c h a r a c t e r , hexadecimal $0D, or 
decimal 13. On d i s k , l i n e s are s t o r e d c o n t i g u o u s l y ; each l i n e 
begins a f t e r the RETURN c h a r a c t e r of the p r e v i o u s l i n e . Thus l i n e s 
are packed together, c r o s s i n g s e c t o r boundaries as ne c e s s a r y . 

The RMS main data f i l e s are a l s o t e x t f i l e s , except t h a t they have a 
few more c h a r a c t e r i s t i c s : 

E v e r y r e c o r d ( l i n e ) i s the same l e n g t h . 

The f i l e i s c r e a t e d a l l a t once, and a l l records are w r i t t e n w i t h 
f i l l c h a r a c t e r s . L a t e r , data i s w r i t t e n i n t o the r e c o r d s . 

The f i r s t c h a r a c t e r of each r e c o r d has a f l a g c h a r a c t e r i n i t . 

The f i r s t r e c o r d has some other system i n f o r m a t i o n i n i t . 

The f i r s t c h a r a c t e r of each r e c o r d w i l l have one of the fo u r f o l l o w i n g 
f l a g v a l u e s : 
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U T h i s i s an unused r e c o r d ; no da t a has been s t o r e d i n i t y e t . 
1 T h i s r e c o r d c u r r e n t l y c o n t a i n s a primary r e c o r d . 
2 T h i s r e c o r d c u r r e n t l y c o n t a i n s a secondary r e c o r d . 
D T h i s r e c o r d used to c o n t a i n data but has been d e l e t e d ; i t may 

be subsequently re-used f o r a primary or secondary r e c o r d . 

When the RMSNEW u t i l i t y i s run, a l l r e c o r d s are f i l l e d w i t h U. 
The f i r s t r e c o r d i n the f i l e c o n t a i n s some v i t a l i n f o r m a t i o n about the 
f i l e . T h i s r e c o r d , which i s marked w i t h a "U", w i l l never be changed 
by RMS, and w i l l never be used f o r other data. Changing t h i s record 
can render the e n t i r e f i l e garbage, so great care must be taken i n 
u s e r - w r i t t e n programs t h a t are to w r i t e i n t o the f i l e . The s p e c i f i c 
data s t o r e d there may be - read and used by programs. I t c o n s i s t s of 
two b i n a r y numbers. The f i r s t i s a 16 b i t (2 b y t e ) number i n the 
second and t h i r d b y t e s of the r e c o r d . T h i s i s the number of rec o r d s 
i n the f i l e . The subsequent 2 by t e s c o n t a i n a 16 b i t (2 b y t e ) number. 
T h i s i s the length of each r e c o r d i n the f i l e . Note t h a t the length 
i n c l u d e s the f l a g byte, t r a i l i n g RETURN, and a l l f i e l d data i n 
between. These two v a l u e s are f i l l e d i n by the RMSNEW u t i l i t y . The 
r e s t of the f i r s t r e c o r d i s r e s e r v e d f o r f u t u r e use by RMS. 

Within the RMS f i l e , a l l the other r e c o r d s are a v a i l a b l e f o r storage 
of primary or secondary r e c o r d s . The f i e l d s are arranged w i t h i n the 
rec o r d i n the same order as they are found i n the d i c t i o n a r y . I f the 
f i e l d s do not f i l l the a l l o t t e d r e c o r d l e n g t h , then the unused 
c h a r a c t e r s w i l l be blank i n each r e c o r d . The unused c h a r a c t e r s occur 
a f t e r the l a s t f i e l d and before the RETURN. 

Because of the method used to a s s i g n a l o c a t i o n i n the f i l e to each 
new record t h a t i s w r i t t e n i n t o i t , the d a ta records i n the f i l e a r e , 
i n g e n e r a l , s c a t t e r e d pseudo-randomly throughout the e n t i r e f i l e . 
T h i s method p r o v i d e s f o r extremely f a s t access to any p a r t i c u l a r 
r e c o r d w i t h a minimum of d i s k overhead. The method, c a l l e d Hash 
Coding, i s d e s c r i b e d below. 

9.2 HASH CODING 
Hash coding i s simply a method of p a s s i n g the key f i e l d through a 
mathematical f u n c t i o n i n such a way t h a t the e n t i r e s e t of p o s s i b l e 
key v a l u e s are mapped pseudo-randomly i n t o the number of rec o r d s 
a l l o t t e d i n the f i l e . The same formula i s always used, so the record 
can be found l a t e r by a p p l y i n g the same f u n c t i o n to the key f i e l d 
again. Since i t i s p o s s i b l e f o r more than one d i f f e r e n t key va l u e to 
be mapped to the same r e c o r d l o c a t i o n , hash coding r e q u i r e s t h a t there 
be r u l e s f o r r e s o l v i n g such problems i n an o r d e r l y way. These r u l e s 
are accomplished a u t o m a t i c a l l y by RMS. You need not be concerned w i t h 
them u n l e s s you p l a n to have random acc e s s to the f i l e from another 
language. I n g e n e r a l terms: 

To FIND a primary r e c o r d , given i t s key v a l u e : 

1 the key val u e i s passed through the hash formula, t h i s 
produces a number, n , between 1 and the f i l e s i z e , 
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2 read r e c o r d n, 

3 i f the r e c o r d has a "U" i n column 1, then our r e c o r d 
i s NOT i n the f i l e . 

4 i f the r e c o r d has a " 1 " i n column 1, and i t has the same va l u e 
i n the key f i e l d as the one we want, then we have found the 
d e s i r e d r e c o r d . 

5 o t h e r w i s e , the r e c o r d i s a d e l e t e d one, or a secondary, or a 
primary other than the one sought. I n t h i s case, i f we have 
looked at more than ( 255 r e c o r d s so f a r , then give up, we w i l l 
not f i n d our r e c o r d . Otherwise, add one to the r e c o r d number, 
n. I f n i s g r e a t e r than the s i z e of the f i l e , then s e t n to 1. 
Now go back to step 2 above. 

To FIND a secondary r e c o r d , given the l o c a t i o n , n, of i t s a s s o c i a t e d 
primary r e c o r d : 

1 add one to n, i f i t i s over the f i l e s i z e , then s e t n to 1 

2 read r e c o r d n, 

3 i f i t i s a "U" r e c o r d then there are no more secondary records 
i n t h i s group, 

4 i f i t i s a "2" r e c o r d , and the key f i e l d matches t h a t of the 
sought re c o r d group, then t h i s i s the next secondary of the 
group, 

5 o t h e r w i s e , i f we have looked a t over 255 r e c o r d s s i n c e the l a s t 
r e c o r d of t h i s group, then g i v e up, there are no more. I f we 
have looked at fewer than 256 r e c o r d s then go back to step 1. 

To DELETE a record: 

1 FIND the r e c o r d , as shown above, and read i t i n t o memory. 

2 change the f i r s t column of the r e c o r d to "D", 

3 r e - w r i t e the r e c o r d to the same spot 
4 I f the record was a primary r e c o r d , and i f secondary records 

e x i s t i n the f i l e , then you must a l s o d e l e t e a l l secondary 
records t h a t belong to t h i s primary r e c o r d . 

To MODIFY a r e c o r d : 

1 FIND the r e c o r d as shown above, and read i t i n t o memory. 

2 change any f i e l d EXCEPT the key f i e l d , never change a key 
f i e l d , or the r e c o r d w i l l never be found again. 
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3 r e - w r i t e the re c o r d to the same spot. 

To INSERT a new primary r e c o r d : 

1 T r y to FIND the re c o r d as shown above; i f we do, then we may 
NOT i n s e r t a rec o r d w i t h the same key. 

2 I f a "D" re c o r d was passed along the way w h i l e we were 
s e a r c h i n g f o r the re c o r d , then the new r e c o r d i s w r i t t e n i n t o 
the spot occupied by the f i r s t "D" r e c o r d passed. 

3 I f no "D" reco r d was parsed, and the sea r c h ended only a f t e r 
s e a r c h i n g over 255 r e c o r d s , then we may NOT i n s e r t t h i s 
r e c o r d , there i s no room. 

4 I f n e i t h e r case 2 or 3 happen, then the s e a r c h ended by running 
i n t o a "U" r e c o r d ; w r i t e the new re c o r d i n t o t h a t spot. 

5 The re c o r d MUST have a " 1 " i n column 1, f o l l o w e d by the key 
va l u e , and MUST end w i t h a RETURN c h a r a c t e r . We may f i l l i n 
any or a l l of the other f i e l d s . F i e l d s are padded w i t h spaces. 

To INSERT a new secondary r e c o r d : 

1 FIND the a s s o c i a t e d primary r e c o r d , 

2 FIND the next secondary r e c o r d i n the group, 

3 i f a secondary r e c o r d i s found then go to step 2, 

4 f o l l o w r u l e s 2, 3 and 4 f o r i n s e r t i n g a primary r e c o r d , to 
decide where to put t h i s secondary r e c o r d , 

5 f o l l o w r u l e 5 f o r i n s e r t i n g a primary r e c o r d , except t h a t 
column 1 must c o n t a i n a "2". 

9.3 ABOUT THE HASH CODING ALGORITHM 
The p a r t i c u l a r hash coding formula used throughout a l l of the RMS 
u t i l i t i e s has been t e s t e d on l a r g e s e t s of v a r i o u s types of keys, 
i n c l u d i n g names, s o c i a l s e c u r i t y numbers, p a r t numbers, e t c . I t works 
reasonably w e l l on these, and other key s e t s t h a t have some randomness 
i n a t l e a s t p a r t of the key. I f you happen to have a s e t of keys which 
seems to clump together r a t h e r than spread out i n the f i l e , then t r y 
a d j u s t i n g the f i l e s i z e up to a l a r g e r prime number. T h i s o f t e n helps 
spread the records more even l y i n the f i l e . 

9.4 RMS AND UTILITIES 
Since a l l RMS f i l e s are t e x t f i l e s , then the f o l l o w i n g OS-9 u t i l i t i e s 
may be u s e f u l : 
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EDIT or a t e x t e d i t o r or word p r o c e s s o r f o r c r e a t i n g and 
STYLOGRAPH modifying d i c t i o n a r y and r e p o r t spec f i l e s , and f o r 

e n t e r i n g index f i l e s . 

LIST to p r i n t out main d a t a f i l e s , d i c t i o n a r i e s , index 
f i l e s or r e p o r t spec f i l e s . 

COPY to backup any RMS f i l e s . 
Note t h a t even though i t i s p o s s i b l e to modify a main RMS data f i l e 
w i t h a t e x t e d i t o r , i t i s v e r y dangerous. Changing the key f i e l d of a 
r e c o r d w i l l cause the hash coding a l g o r i t h m to f a i l to f i n d i t . A l s o , 
changing the l e n g t h of any r e c o r d i n the f i l e w i l l have the e f f e c t of 
making the remainder of the f i l e t o t a l l y i n a c c e s s i b l e to RMS. 

9.5 ACCESS TO RMS FILES FROM BASIC09 
The two types of RMS f i l e s which are l i k e l y to be accessed from 
BASIC09 and other u s e r - w r i t t e n programs are the main data f i l e s , and 
the index f i l e s . For t h i s e x p l a n a t i o n , examples are g i v e n i n BASIC09 
format. 
To c r e a t e an index f i l e which i s to be used to d r i v e the RMS e d i t o r or 
REPORT w r i t e r , you need only w r i t e the record key v a l u e s to a 
s e q u e n t i a l f i l e . An example w i l l demonstrate: 

DIM PATH:INTEGER 
CREATE #PATH,"abc.ndx":WRITE \ ( * c r e a t e the index f i l e 
PRINT =#PATH, "John Smith" \ ( * w r i t e two key f i e l d v a l u e s 
PRINT #PATH,"Wilbur Wright" \ ( * c l o s e the index f i l e 
CLOSE #PATH 

T h i s example c r e a t e s a f i l e on the working d r i v e . The f i l e i s named 
ABC.NDX, and i t c o n t a i n s 2 l i n e s . T h i s f i l e could be used by RMS as 
an index f i l e . 

The other type of RMS f i l e t h a t may be accessed i s the RMS main data 
f i l e . T h i s f i l e can be read as a s e q u e n t i a l f i l e , or i t can be read 
and w r i t t e n as a random f i l e . I n e i t h e r case, the r e c o r d s read i n 
w i l l a l l be the same l e n g t h . They should be read i n t o a s t r i n g 
v a r i a b l e or BASIC09 u s e r - d e f i n e d s t r u c t u r e . The f i r s t c h a r a c t e r w i l l 
be the r e c o r d type f l a g (U,D,1 or 2 ) . The r e s t of the s t r i n g w i l l be 
the data f i e l d s . T h i s example shows how to read an RMS f i l e 
s e q u e n t i a l l y . 
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DIM PATH:INTEGER 
DIM RECORD:STRING[200] \ ( * a s s i g n a l a r g e enough s t r i n g 
DIM FLAG:STRING 
OPEN #SPATH/'CUSTOMER.RMS" : READ \(*open the data f i l e f o r read 
REPEAT 

READ =/--PATH, RECORD \ ( * r e a d a re c o r d i n t o the s t r i n g 
FLAG=LEFT$(RECORD,1) \ ( * g e t the f l a g c h a r a c t e r 
I F FLAG="U" THEN 
PRINT "UNUSED RECORD" 
ENDIF 
I F FLAG="D" THEN 
PRINT " DELETED RECORD: '/RECORD 
ENDIF 
I F FLAG="1" THEN 
PRINT " PRIMARY RECORD: '/RECORD 
ENDIF 
I F FLAG="2" THEN 
PRINT "SECONDARY RECORD: '/RECORD 
ENDIF 

UNTIL EOF(#PATH) \ ( * u n t i l f i l e exhausted 
CLOSE #PATH 
END 

T h i s example w i l l read a l l r e c o r d s of the f i l e . I t w i l l stop only 
when an end of f i l e i s reached. 

To access the same f i l e as a random f i l e i t must be t r e a t e d as a 
s e r i e s of f i x e d l e n g t h r e c o r d s . To do so you must know the record 
s i z e . The p h y s i c a l r e c o r d s i z e i s 2 g r e a t e r than the r e c o r d s i z e t h a t 
was input when RMSNEW was run to c r e a t e the f i l e . For example, i f the 
lengt h put i n was 61, then the a c t u a l p h y s i c a l r e c o r d l e n g t h i s 63. 
The 61 i s the number of by t e s a v a i l a b l e f o r f i e l d d a t a , the 2 e x t r a 
bytes are f o r the f l a g byte a t the beginning of the r e c o r d and the 
RETURN a t the end. You must a l s o know the number of rec o r d s i n the 
f i l e . T h i s was a l s o put i n when RMSNEW was run. The number of records 
w i l l always be an odd number. I f you put i n an even number, say 500, 
then RMSNEW w i l l use the ne x t odd number, 501. 

Consider a simple example of stock r e c o r d s , f o r which the RMS 
d i c t i o n a r y i s 

" STOCK RECORDS" 
PART 6 B "PART NUMBER: "; 
NAME 20 A " P a r t name: "; 
LEVEL 5 N "Stock l e v e l : "; 
PRICE 7 M "Item p r i c e : "; 
$ 
Each r e c o r d i s 38 c h a r a c t e r s long. With the f l a g c h a r a c t e r and RETURN, 
the p h y s i c a l record l e n g t h i s 40 b y t e s . The f o l l o w i n g program reads 
the number of rec o r d s and the r e c o r d l e n g t h from the " z e r o t h " r e c o r d , 
and then a c c e s s e s the f i l e by rec o r d number. 
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DIM PATH,NUMBER,LENGTH,TOTAL,STOCK:INTEGER 
DIM RECORD:STRING[200] 
DIM PLACE:REAL 
DIM PRICE:REAL 
OPEN #.PATH, "STOCK. RMS" : READ 
GET #PATH,TOTAL \(*Read the number of records 
GET --MPATH, LENGTH \(*and the re c o r d l e n g t h 
INPUT "Which r e c o r d s h a l l I read? ".NUMBER 
PLACE=NUMBER*LENGTH \ ( * c a l c u l a t e the re c o r d p o s i t i o n i n the f i l e 
SEEK #PATH, PLACE \ ( * s e e k to i t 
READ #:PATH, RECORD \(*now read the reco r d 
( * P r i n t the r e c o r d 
PRINT "Record i s type ; LEFTS(RECORD , 1) 
PRINT " P a r t number i s ";MID$ (RECORD,2,6) 
PRINT " P a r t name i s ";MID$(RECORD,8,20) 
PRINT "Current s t o c k l e v e l i s ";MID$(RECORD,28,5) 
PRINT "Item p r i c e i s ";MID$(RECORD,33,7) 
PRICE=VAL(MID$(RECORD,33,7)) \ ( * g e t the item p r i c e 
STOCK=VAL(MID$(RECORD,28,5)) \(*and the st o c k l e v e l 
PRINT "Current s t o c k v a l u e i s ";PRICE*STOCK 
CLOSE =/£PATH 
END 

T h i s program has assumed t h a t the re c o r d number you entered was a 
v a l i d primary r e c o r d . Normally, RMS data f i l e s are accessed by the key 
f i e l d of the r e c o r d . To do t h i s we need the hash coding a l g o r i t h m used 
by RMS. The a l g o r i t h m used i s simple and s t r a i g h t f o r w a r d . The A S C I I 
v a l u e s of the c h a r a c t e r s i n the key f i e l d are f o r c e d to upper case and 
summated a l t e r n a t e l y i n t o two coun t e r s , which are then combined to 
form the re c o r d number. An example w i l l b est show the d e t a i l s : 

DIM TOTAL,NUMBER,M,N,MASK,I,C:INTEGER 
DIM KEY:STRING[200] 
INPUT " E n t e r key f i e l d : ",key 
INPUT " E n t e r t o t a l number of records i n the f i l e : ".TOTAL 
M=0 \N=0 \ ( * z e r o the counters 
FOR 1=1 TO LEN(KEY) STEP 2 
C=ASC(MID$(KEY,I,1)) 
GOSUB 100 \ ( * f o r c e upper case 
M=M+C-$20 \ ( * s u b t r a c t space c h a r a c t e r $20 
E X I T I F I=LEN(KEY) THEN \ ( * e x i t loop i f a l l c h r s counted 
ENDEXIT 
C=ASC(MID$(KEY,I+1,1)) 
GOSUB 100 
N=N+-$20 \ ( * a l t e r n a t e c h r s i n M and N 

NEXT I 
N=M0D(N,256) \(*make N f i t i n t o a byte 
MASK=1 \(*now make up a l i m i t i n g mask 
WHILE MASK <T0TAL/256 DO 
MASK=MASK*2 

END WHILE 
M=M0D(M,MASK) \(*mask the high byte 
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NUMBER=M*256+N \(*combine the two b y t e s i n t o an i n t e g e r 
NUMBER=MOD(NUMBER,TOTAL) \(*e n s u r e i t i s l e s s than the f i l e s i z e 
I F NUMBER=0 THEN 
NUMBER=1 \ ( * c a n ' t be 0 

ENDIF 
PRINT "Record number i s ";NUMBER 
END 
100 (*convert to upper case 
I F C>=ASC("a")AND C<=ASC("z")THEN 

C=C-ASC("a")+ASC("A") 
ENDIF 
RETURN 

The above subroutine i s coded f o r c l a r i t y r a t h e r than f o r minimum 
number of statements. I t can, however be used as shown to compute the 
hash valub f o r any key f i e l d i n e x a c t l y the same way as the RMS 
programs do i t . 
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AN EXAMPLE RMS APPLICATION EXPLAINED IN DETAIL 
T h i s s h o r t t u t o r i a l i s intended to gi v e you a quick and easy 
i n t r o d u c t i o n to RMS. Follow i t through, then go back and read the r e s t 
of the manual thoroughly, to p i c k up a l l the u s e f u l f e a t u r e s of RMS. 
We suggest t h a t you make fr e q u e n t r e f e r e n c e to the Key Assignment and 
Command Li n e summaries at the end of t h i s manual. 

To s t a r t w i t h , make sure t h a t you have made a backup copy of your RMS 
d i s k u s i n g the OS-9 'backup' command, and tha t you have put the 
o r i g i n a l d i s k away i n a s a f e p l a c e . Use the copy you have made f o r 
t h i s e x e r c i s e . P l a c e your d i s k i n d r i v e 0, and s e t your e x e c u t i o n 
d i r e c t o r y ( u s i n g 'chx') and your data d i r e c t o r y ( u s i n g 'chd'): 

OS9: chx /dO/cmds chd /dO 

I f you are u s i n g a Dragon 64, and your s c r e e n i s not a l r e a d y i n the 51 
c h a r a c t e r s by 24 l i n e s mode, e n t e r t h a t mode by: 

0S9: go51 

You are now ready to run RMS. 

T h i s example i s t h a t of a simple i n v e n t o r y system. I t c o n s i s t s of an 
in v e n t o r y master f i l e , keyed on p a r t number; each record c o n t a i n s 
s e v e r a l p i e c e s of i n f o r m a t i o n about each p a r t . Though t h i s example i s 
a simple one, i t shows how an a p p l i c a t i o n i s put together w i t h RMS 
s i n c e a l l the e s s e n t i a l elements are p r e s e n t . The sample i n v e n t o r y 
f i l e i s contained on the RMS d i s t r i b u t i o n d i s k as 2 f i l e s : SAMPLE.DIC 
and PRLIST.REP . 

10.1 A SAMPLE DICTIONARY - SAMPLE.DIC 
The f i r s t step i n implementing an a p p l i c a t i o n w i t h RMS i s to c r e a t e a 
d i c t i o n a r y f i l e . I n t h i s case the f i l e i s named SAMPLE.DIC; we have 
a l r e a d y c r e a t e d i t f o r you. The root name (SAMPLE) must be the same 
as the name we w i l l use f o r the master data f i l e . The f i l e type 
(.DIC) i n d i c a t e s t h a t t h i s i s an RMS d i c t i o n a r y f i l e . SAMPLE.DIC was 
cr e a t e d u s i n g a t e x t e d i t o r ; i t can be l i s t e d by the L I S T command. 
Such a l i s t i n g i s shown below. 

0S9: l i s t sample.die 

"RMS SAMPLE F I L E : INVENTORY RECORD"; 
PARTNO 8 A "PART NUMBER: " <6> 
DESC 30 A "DESCRIPTION: " ; 
PRICE 7 M "RETAIL PRICE: "; 
INSTOCK 4 N "NUMBER IN STOCK: "; 
LOC 1 A "STORED IN AISLE " (A,F) ; 
REORDER 3 N "RE-ORDER WHEN STOCK DOWN TO " 
COST 7 M "WHOLESALE PRICE: "; 
SUPPLIER 10 A "SUPPLIED BY: "; 
ONORDER 1 A "BACK ORDERED NOW " [Y,N, ] ; 
ESTDATE 8 D* "SHOULD BE IN STOCK BY "; 
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The top l i n e i s the t i t l e l i n e . The next 10 l i n e s d e s c r i b e 10 f i e l d s 
w i t h i n the r e c o r d . The f i r s t i s consi d e r e d to be the key f i e l d . Down 
the l e f t s i d e are the f i e l d names: PARTNO, DESC, PRICE, INSTOCK, LOC, 
e t c . These have been chosen to i n d i c a t e what the f i e l d c o n t a i n s . The 
second column i n d i c a t e s the number of c h a r a c t e r s r e s e r v e d i n each 
r e c o r d f o r the i n d i v i d u a l f i e l d s . Note t h a t the t o t a l l e n g t h i s 79. 
T h i s number i s important when the master d a t a f i l e i s c r e a t e d . The 
next column i n d i c a t e s the type of data to be s t o r e d i n each f i e l d . 
Note t h a t a l l f o u r types are used: Alphanumeric, Numeric, Money and 
Date. The a s t e r i s k ,"*", a f t e r the D on the l a s t l i n e i n d i c a t e s t h a t 
t h i s f i e l d i s o p t i o n a l . That i s , i t need not be f i l l e d i n by the 
operator when s t o r i n g a r e c o r d . The next item on each l i n e i s a 
prompt. Note t h a t each i s * enclosed i n quotes. The prompt i s an 
ex p l a n a t o r y message to be b u i l t i n t o the sc r e e n form as an a i d to the 
operator who must f i l l out the form. Some of the prompts have e x t r a 
spaces i n s e r t e d a t the begining or elsewhere w i t h i n the t e x t . These 
spaces are plac e d i n such a way as to arrange the sc r e e n form i n t o a 
neat and p l e a s i n g d i s p l a y . T h i s i s done l a r g e l y by t r i a l and e r r o r . 
On the f i r s t t r y j u s t put the prompts i n w i t h no e x t r a spaces, as we 
have done. Then run the RMS e d i t o r to see what the form looks l i k e . 
Then i n s e r t spaces or re-arrange the form by e d i t i n g the d i c t i o n a r y . 
I t w i l l u s u a l l y take j u s t two or three attempts to get the d e s i r e d 
d i s p l a y . A f t e r u s i n g RMS a few times you w i l l g a i n a s k i l l f o r t h i s 
p r o c e s s . 

Three of the f i e l d s have another item on the l i n e . The three are 
PARTNO, LOC and ONORDER. The items are VALIDATORS. The purpose i s to 
i n s u r e t h a t the operator can not s t o r e a r e c o r d i n the f i l e u n l e s s 
the data i n these f i e l d s meet the given r e s t r i c t i o n s . The PARTNO f i e l d 
must have a t l e a s t 6 non-blank c h a r a c t e r s i n i t . The LOC must be a 
l e t t e r g r e a t e r than or equal to "A" and l e s s than or equal to "F". I n 
e f f e c t , LOC can be A,B,C,D,E or F. The ONORDER f i e l d can be only Y,N 
or blank. 

Notice t h a t each f i e l d spec l i n e ends w i t h a semi-colon. T h i s i s 
r e q u i r e d by RMS. 

The sample f i l e w i l l have primary r e c o r d s o n l y , no secondary r e c o r d s . 
I f secondary records were to be used, then a "$" would need to be 
typed a f t e r the l a s t f i e l d spec l i n e , then another r e c o r d 
s p e c i f i c a t i o n would f o l l o w . 

10.2 A SAMPLE MASTER F I L E - SAMPLE.RMS 
The master data f i l e f o r the example w i l l be c a l l e d SAMPLE.RMS . Note 
th a t the root name "SAMPLE" matches t h a t of the d i c t i o n a r y f i l e and 
the f i l e type i s ".RMS" which i n d i c a t e s t h a t t h i s i n an RMS master 
data f i l e . You should c r e a t e i t by the command shown below u s i n g 
RMSNEW. RMSNEW w i l l ask you f o r the record s i z e and the number of 
re c o r d s . Respond w i t h 79 and 47 r e s p e c t i v e l y . 
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OS9: rmsnew sample 
INPUT RECORD SIZE : 
79 
INPUT NUMBER OF RECORDS : 
47 
FORMAT IN PROGRESS... 
F I L E FORMATTED OK 
T h i s sequence need only be done once f o r any p a r t i c u l a r RMS f i l e . The 
record s i z e put i n i s 79, which w i l l c o n t a i n our record l e n g t h , 
79. The number of r e c o r d s , 47, was chosen a r b i t r a r i l y . For an 
example, 47 i s l a r g e enough to demonstrate how RMS works. The reason 
f o r 47 r a t h e r than 40 or 50 i s t h a t the hash coding scheme used 
i n t e r n a l l y by RMS i s most e f f i c i e n t when the number of records i n the 
f i l e i s a prime number. I t i s not a b s o l u t e l y n e c e s s a r y to use a 
prime, but i t w i l l i n c r e a s e the performance of RMS i f you do. 

Once formatted the f i l e c o n t a i n s r e c o r d s f i l l e d w i t h the l e t t e r "U". 
Normally a "U" i n the f i r s t c h a r a c t e r of a r e c o r d i n d i c a t e s to RMS 
t h a t the r e c o r d i s so f a r unused. Thus a l l r e c o r d s i n the f i l e are 
unused. The f i r s t r e c o r d of the f i l e w i l l have the "U" i n the f i r s t 
c h a r a c t e r , then i t w i l l have some important overhead i n f o r m a t i o n i n 
the next few b y t e s . RMS w i l l never w r i t e any other data i n t h i s 
r e c ord. Changing the f i r s t r e c o r d would have a v e r y harmful e f f e c t on 
the v a l i d i t y of the f i l e , so avoid doing so i f you ever w r i t e any 
BASIC09 programs t h a t a c c e s s the f i l e . 

10.3 USING RMS ON THE SAMPLE FI L E 
The above two f i l e s , SAMPLE. RMS and SAMPLE. DIC are a l l t h a t i s 
necessary to t r y out RMS. To s t a r t the RMS e d i t o r e n t e r : 

0S9: rms sample 

At present the data f i l e i s empty - a l l the records are "unused". Try 
e n t e r i n g some r e c o r d s . Type i n the c h a r a c t e r s t h a t you want i n each 
f i e l d . Use the BACKSPACE key to c o r r e c t e r r o r s . Use the RETURN key to 
move to the next f i e l d i n the r e c o r d , and the LEFT-ARROW key to move 
to the p r e v i o u s f i e l d . When you are happy w i t h the data, i n s e r t the 
record i n t o the f i l e w i t h the INSERT key. Three "beeps" t e l l s you that 
the r e c o r d has be en i n s e r t e d . Then c l e a r the form w i t h the CLEAR key, 
ready to e n t e r the next r e c o r d . E n t e r about h a l f a dozen re c o r d s . 

Now t r y FINDing and changing a r e c o r d . Get an empty form w i t h the 
CLEAR key. Type i n the key f i e l d , ( the P a r t Number i n our example), 
of a r e c o r d t h a t you have p r e v i o u s l y i n s e r t e d i n t o the f i l e . ( I f you 
can't remember any of the P a r t Numbers t h a t you i n s e r t e d , use the SCAN 
key to browse through the f i l e ) . Now use the FIND key to read i n the 
record from the data f i l e . Go through and change any f i e l d s you l i k e 
but NOT the key f i e l d , ( the f i r s t f i e l d ) . You can change f i e l d s simply 
by o v e r t y p i n g the data i n the f i e l d . Overtype unwanted c h a r a c t e r s w i t h 
spaces. Now use the UPDATE key to w r i t e the changed re c o r d back i n t o 
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the f i l e . Three "beeps" t e l l s you t h a t the record has been 
s u c c e s s f u l l y updated. 

L a s t l y t r y DELETing a r e c o r d . D i s p l a y the r e c o r d u s i n g FIND or SCAN. 
P r e s s DELETE to d e l e t e the r e c o r d . RMS w i l l ask you i f you are sure 
you want to d e l e t e the r e c o r d . I f you are s u r e , p r e s s D, otherwise 
p r e s s some other key. Don't d e l e t e a l l the records t h a t you have 
entered - l e a v e at l e a s t f o u r , we w i l l use them to demonstrate INDEX 
and REPORT. 

To e x i t RMS and r e t u r n to OS-9 use the QUIT key. 

Note t h a t when you push INSERT or UPDATE, RMS w i l l check the v a l i d i t y 
of a l l f i e l d s . T h i s c o n s i s t s of making sure t h a t numbers are r i g h t 
j u s t i f i e d , decimal p o i n t s appear where they should, e t c . Some 
c o r r e c t i o n s to the d a t a w i l l be made a u t o m a t i c a l l y and w i l l appear on 
the s c r e e n . Also checked are the v a r i o u s v a l i d a t o r s f o r each f i e l d . 
I f a nything i s wrong w i t h the data a message i s p l a c e d on the 
top l i n e of the s c r e e n t e l l i n g you what i s wrong. You must then push 
a key to continue. I f t h i s happpens the r e c o r d i s not s t o r e d i n t o the 
master f i l e . To do so you must c o r r e c t the problem then t r y INSERT or 
UPDATE again. 

You may a l s o n o t i c e t h a t w h i l e t y p i n g data i n t o the form you hear a 
beep. T h i s i n d i c a t e s t h a t you have h i t an i n v a l i d key. For example, 
a "G" would be i n v a l i d i n a numeric f i e l d . 

10.4 A SAMPLE INDEX FI L E - DESCRIP.NDX 
The f i l e DESCRIP.NDX i s an index f i l e . I t s purpose i s to determine 
the p r o c e s s i n g order of the records when p r i n t e d by the sample r e p o r t . 
(The sample r e p o r t i s d e s c r i b e d below). You should c r e a t e t h i s f i l e by 
the command: 

0S9: index sample d e s c r i p desc 

"SAMPLE" i n d i c a t e s the name of the master data f i l e , SAMPLE.RMS, and 
the d i c t i o n a r y , SAMPLE.DIC. "DESCRIP" i n d i c a t e s t h a t the index f i l e to 
be c r e a t e d should be named DESCRIP.NDX. "DESC" i s the name of one of 
the f i e l d s i n the d i c t i o n a r y . S p e c i f i c a l l y , i t i s the name of the 
d e s c r i p t i o n f i e l d f o r each p a r t number. 

T h i s command reads through the f i l e SAMPLE. RMS and c r e a t e s a l i s t of 
PART NUMBERS, (the key f i e l d s , ) i n the f i l e DESCRIP.NDX. The l i s t w i l l 
be i n a l p h a b e t i c a l order by the DESC ( d e s c r i p t i o n ) f i e l d a s s o c i a t e d 
w i t h each PARTNO. A f t e r a few moments the INDEX program w i l l i n d i c a t e 
t h a t i t i s done by the message: .NDX F I L E CREATED OK 

I f an o l d f i l e named DESCRIP.NDX i s found, i t i s d e l e t e d and r e p l a c e d 
by the newly c r e a t e d one. The NDX f i l e c r e a t e d by the above w i l l be a 
t e x t f i l e , w i t h one PARTNO per l i n e . You can l i s t i t u s i n g the OS-9 
' l i s t ' command: 

0S9: l i s t d e s c r i p . n d x 
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Since the NDX f i l e i s j u s t a t e x t f i l e , t h ere are other ways to c r e a t e 
one. One such way i s w i t h a t e x t e d i t o r or word pr o c e s s o r . To do 
so j u s t type one p a r t number per l i n e . The p a r t numbers need not be 
i n any p a r t i c u l a r order, any order you want may be used. A l s o , i t i s 
not necessary to i n c l u d e a l l p a r t numbers, and any i n d i v i d u a l p a r t 
number could be i n c l u d e d more than once i f d e s i r e d . 

Remember t h a t an .NDX f i l e i s v a l i d only u n t i l records have been 
i n s e r t e d or d e l e t e d from the master f i l e . Once the contents of the 
f i l e are changed, the .NDX f i l e must be r e c r e a t e d by e n t e r i n g the 
above command agai n . T h i s can be done any time before the index f i l e 
i s u t i l i z e d again by REPORT or RMS. 

There may be as many index f i l e s as n e c e s s a r y a s s o c i a t e d w i t h one RMS 
master data f i l e . For example, one index may be i n order by p a r t 
number, another by s u p p l i e r , another by a i s l e l o c a t i o n , e t c . Each 
.NDX f i l e i s c r e a t e d s i m i l a r l y , and may be given any root name you 
choose. 

There are two p l a c e s i n which an index f i l e can be put to use. One i s 
i n c o n j u n c t i o n w i t h a REPORT p r i n t o u t . T h i s i s d e s c r i b e d i n more 
d e t a i l below. The second way i s i n c o n j u n c t i o n w i t h the RMS e d i t o r . 
To use the index f i l e t h i s way e n t e r : 

0S9: rms sample d e s c r i p 

T h i s s t a r t s RMS w i t h DESCRIP.NDX as the designated index f i l e . The 
index f i l e comes i n t o p l a y when the SCAN key i s depressed. Note t h a t 
each time i t i s pushed, another r e c o r d i s d i s p l a y e d . Note a l s o t h a t 
the records are s e l e c t e d and d i s p l a y e d i n a l p h a b e t i c a l order by the 
d e s c r i p t i o n f i e l d . 

1 0 . 5 A SAMPLE REPORT - PRLIST.REP 
The f i l e PRLIST.REP on the d i s t r i b u t i o n d i s k i s a r e p o r t spec. I t can 
be used to produce a p r i c e l i s t w i t h the d e s c r i p t i o n , p a r t number and 
r e t a i l p r i c e of each item i n the f i l e 
PRLIST.REP was c r e a t e d u s i n g the OS-9 t e x t e d i t o r . Since i t i s a 
standard t e x t f i l e i t can be l i s t e d w i t h the ' l i s t ' command. For 
example: 

0S9: l i s t p r l i s t . r e p 

L 1,1 ; 
T ; 
T "SAMPLE PRICE L I S T IN ORDER BY PRODUCT DESCRIPTI0N"@8 ; 
T ; 
T "DESCRIPTION OF PRODUCT PART NUMBER RETAIL PRICE"@1 ; 
T " "@1 ; 
P DESC@1 PARTN0@32 PRICE@42 ; 
X DESCRIP ; 
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The f i r s t l i n e "L 1,1 ;" i n d i c a t e s t h a t the r e p o r t i s to be p r i n t e d 
without any automatic s k i p p i n g over page boundaries. The next 5 l i n e s 
( s t a r t i n g w i t h "T") are t i t l e page l i n e s . Each i n d i c a t e s a l i n e to be 
d i s p l a y e d at the top of the r e p o r t p r i n t o u t . Two of these l i n e s are 
"T ;". These i n d i c a t e a blank l i n e , f o r cosmetic purposes. The 
seventh l i n e , s t a r t i n g w i t h "P", i n d i c a t e s what i s to be p r i n t e d f o r 
each primary r e c o r d i n the f i l e . I n our case t h e r e are only primary 
records i n the f i l e , no secondary r e c o r d s . The "DESC@1" i n d i c a t e s 
t h a t the f i e l d c a l l e d DESC, the d e s c r i p t i o n f i e l d , should be p r i n t e d 
s t a r t i n g i n column 1 of the l i n e . The "PARTN0@35" i n d i c a t e s t h a t the 
p a r t number f i e l d i s to be p r i n t e d s t a r t i n g i n column 32. The p r i c e 
f i e l d i s to be p r i n t e d i n column 42. The l a s t l i n e of the f i l e 
PRLIST.REP i n d i c a t e s t h a t an index f i l e i s to be used to detemine the 
order t h a t the r e c o r d s are to be p r i n t e d . The index f i l e s p e c i f i e d i s 
DESCRIP.NDX . I f the "X" command l i n e were omitted from the .REP f i l e , 
then the r e p o r t would c o n t a i n the same p r i n t l i n e s , but they would not 
be i n order by d e s c r i p t i o n . They would be i n random order. 

There may be any number of .REP f i l e s a s s o c i a t e d w i t h one RMS master 
data f i l e . Each one may have any d e s i r e d root name and a f i l e 
e x t e n s i o n of ".REP" . For the sample i n v e n t o r y f i l e i t would be 
p o s i b l e to produce many u s e f u l r e p o r t s : a r e - o r d e r l i s t based on low 
stock; an i n v e n t o r y by s u p p l i e r ; a l i s t of a l l back ordered items; a 
form f o r t a k i n g p h y s i c a l i n v e n t o r y which would c o n t a i n a l i s t of a l l 
p a r t s , s o r t e d by a i s l e , w i t h the number the computer t h i n k s are i n 
stock and a blank spot to f i l l i n the a c t u a l number i n stock. 
H o p e f u l l y , you get the i d e a . 

To p r i n t the sample r e p o r t e n t e r the f o l l o w i n g command: 

0S9: r e p o r t sample p r l i s t 
"SAMPLE" s p e c i f i e s t h a t the main data f i l e i s SAMPLE. RMS and the 
d i c t i o n a r y i s SAMPLE.DIC. "PRLIST" i n d i c a t e s t h a t the r e p o r t spec i s 
found i n the f i l e PRLIST.REP. 

The above command should produce output t h a t looks something l i k e 
t h i s : 

SAMPLE PRICE L I S T IN ORDER BY PRODUCT DESCRIPTION 

DESCRIPTION OF PRODUCT PART NUMBER RETAIL PRICE 
10 FT RUBBER GAS LINE 22222222 

44444444 
55555555 
66666666 
99999999 
88888888 
77777777 
33333333 
11111111 

8. 99 
49. 95 
49. 95 
46.95 
13. 95 
13.95 
13. 95 
5.00 

47. 50 

ADULT L I F E JACKET, LARGE 
ADULT L I F E JACKET, MEDIUM 
ADULT L I F E JACKET, SMALL 
CHILDS L I F E JACKET, LARGE 
CHILDS L I F E JACKET, MEDIUM 
CHILDS L I F E JACKET, SMALL 
PLASTIC BATTERY CADDY, 6 VOLT 
PORTABLE 6 GALLON GAS CAN 
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Of course, what i s a c t u a l l y d i s p l a y e d w i l l depend on what you entered! 

To send t h i s r e p o r t to a p r i n t e r on the p a r a l l e l p o r t "/p" you would 
use the OS-9 r e d i r e c t i o n f a c i l i t y : 

0S9: r e p o r t sample p r l i s t >/p 

10.6 SOME COMMENTS 
Once you have seen how i t i s done, you should begin to get idea s about 
p o s s i b l e a p p l i c a t i o n s you have t h a t can be done completely, or i n 
pa r t , by RMS. To s t a r t up an RMS a p p l i c a t i o n you need only c r e a t e 
the d i c t i o n a r y , then run RMSNEW to c r e a t e and format the master d a t a 
f i l e . V a r i o u s r e p o r t spec f i l e s can be added as they are needed. Any 
time a s o r t e d index i s needed, the INDEX u t i l i t y can be used to c r e a t e 
i t w i t h one simple command. Once the f i l e s are c r e a t e d , the use r 
need only know how to use the RMS e d i t o r , and know the schedule f o r 
e n t e r i n g the commands t h a t c r e a t e index f i l e s and r e p o r t s . 

As w i t h any computerized system, make sure t h a t backup d i s k s are made, 
and kept on a r e g u l a r r o t a t i o n a l schedule. T h i s w i l l guard a g a i n s t 
hardware m a l f u n c t i o n , as w e l l as operator e r r o r s . 

We hope t h a t RMS w i l l become your "best f r i e n d " . 



OS-9 COMMAND LINE SUMMARY 

A summary of OS-9 command l i n e s y n t a x f o r c a l l i n g the RMS programs. 
COMMAND LINE PRODUCES 

OS9: s t y l o d a t a f i l e . d i c d a t a f i l e . d i c 
OS9: e d i t d a t a f i l e . d i c 

STYLOGRAPH word pr o c e s s o r or OS-9 t e x t e d i t o r used to c r e a t e 
the d i c t i o n a r y t h a t d e f i n e s the format of the d a t a f i l e . 

OS9: rmsnew d a t a f i l e d a t a f i l e . r m s 

C r e a t e s and formats a new RMS data f i l e as s p e c i f i e d by the 
u s e r . 

0S9: rms d a t a f i l e 

C a l l s up the RMS e d i t o r to a l l o w the operator to i n s p e c t , 
modify or add to the d a t a i n the f i l e . 

0S9: rms d a t a f i l e i n d e x f i l e 

S p e c i f i e s an index f i l e to be used i n c o n j u n c t i o n w i t h the 
RMS SCAN command f o r an o r d e r l y scan of the d a t a r e c o r d s . 

0S9: index d a t a f i l e i n d e x f i l e s o r t f i e l d i n d e x f i l e . n d x 

Used to c r e a t e an index f i l e " i n d e x f i l e . n d x " c o n t a i n i n g the 
key f i e l d s of the data f i l e " d a t a f i l e " s o r t e d by f i e l d 
" s o r t f i e l d " . 

OS9: s t y l o reportspec.rep r e p o r t s p e c . r e p 
0S9: e d i t reportspec.rep 

STYLOGRAPH word pr o c e s s o r or OS-9 t e x t e d i t o r used to c r e a t e 
the r e p o r t s p e c i f i c a t i o n needed by the REPORT program. 

0S9: report d a t a f i l e reportspec >/device 

The REPORT program produces a r e p o r t out to device " d e v i c e " 
of the d a t a i n f i l e " d a t a f i l e . r m s " i n a manner de f i n e d by 
rep o r t s p e c i f i c a t i o n " r e p o r t s p e c . r e p " . 

0S9: report d a t a f i l e reportspec >outfile o u t f i l e 

The same, except t h a t the output goes to a d i s k f i l e 
" o u t f i l e " . 

OS9: rmscopy source d e s t i n a t i o n 

Copies the reco r d s i n "source, rms" to the f i l e 
" d e s t i n a t i o n . r m s " . Can be used to merge f i l e s , change the 
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s i z e of the f i l e , or change the r e c o r d format of a f i l e . 

53 



KEY ASSIGNMENTS FOR THE DRAGON 64 

On the Dragon 64 the CLEAR key i s used as the CONTROL key. Fo 
example, where CONTROL-U i s mentioned, t h i s i s achieved by h o l d i n 
down the CLEAR key and h i t t i n g the U key. 

Key Name Dragon 64 key Fun c t i o n 

RETURN ENTER Move to next f i e l d 
BACKSPACE Delete a c h a r a c t e r 
RIGHT-ARROW Same as RETURN 
LEFT-ARROW SHIFT- < — Move to p r e v i o u s f i e l d 
QUIT CONTROL-E Return to OS-9 
CLEAR SHIFT-t C l e a r the form 
FIND CONTROL-F F i n d a rec o r d by key f i e l d 
DELETE CONTROL-D Delete the d i s p l a y e d r e c o r d 
UPDATE CONTROL-U Update the re c o r d on d i s k 
FEED 1 D i s p l a y next secondary r e c o r d 
INSERT SHIFT- » I n s e r t a new re c o r d on d i s k 
HOME Go to f i r s t ( k e y ) f i e l d 
SCAN SHIFT- I Browse through f i l e 
DUPLICATE CONTROL-* Copy f i e l d from l a s t r e c o r d 
[ C0NTR0L-8 
J CONTROL-9 
CAPS-LOCK CONTROL-0 
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DRAGON DATA LIMITED 
CUSTOMER SUPPORT 

Dragon Data Limited has a policy of continuous product 
improvement together with a high degree of customer 
support. The product improvement policy may result in 
modifications being made to the software packages at 
some future date. In addition supportive applications 
packages will also be launched. We strongly recommend 
therefore that you quickly return the attached U S E R 
REGISTRATION CARD to enable us to keep you 
informed as and when these enhancements occur. 

SOFTWARE USER REGISTRATION CARD 

Art. No 

DATE Version 

NAME 

ADDRESS 

COUNTY POSTCODE TEL 

PLACE OF PURCHASE 



Postage 
will be paid 
by licensee 

Do not affix Postage Stamps if posted i 
Gt Britain, Channel Islands, N Ireland 
orthe Isle of Man 

Business reply service 

Licence No.: PTB 14 

Dragon Data Limited, 
Kenfig Industrial Estate, 
Margam, 
Port Talbot, 
West Glamorgan. 
SA13 1ZZ. 






