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and digital dexterity 
When the -going gets 

tough,they used to say 
about Richard Nixon, 
tb~Jough get phlebitis. 

I'-m noUough. I gQ out 
fo('Pac;Therapy. 

U doesn't cure 
writer's block. It merely 
dehiys worrying about 
it;' 

. Pac-Man is the latest video-game rage. It is a game 
about devouring, replete with psychosexual overtones. It 
appeals to those who find shoot-em-ups like Space .· .·. 
Itf\laders or Asteroids unfathomable. 

Pac~Man requires total concentration, cunning and 
digital dexterity - just like real life - and it only costs a 
quarter. 

"The player controls Mr. Pac, a little yellow thing with 
a clacking mouth who tries to eat all the dots on a maze
like .screen while avoiding four other gizmos who chase 
Mt'; Pac relentlessly. 

When the player executes a certain move, the four 
enemy eaters tum blue and, for a few seconds, Mr. Pac 
becomes the aggressor, gobbling them for bonus points. 

The attackers have cute nicknames provided by the 
~ame man•ifrrt,,~0 r, but n0 serious Pa,:;.pe.rsrin kn(lws or 

know, does not employ the Robert Extension, named 
after our bar's No. 2 player. Robert has been interviewed 
by three newspapers and a wire service.) 

At the beginning of Donna's Detour, those little suckers 
are supposed to tum blue. 

On the fifth key, she learned, they don't. They keep 
coming. 

She died on the fifth key. 
Now it is part of Pac-Lore. The underground is full of 

such stories. 
The underground, for example, has found an arcade off 

South st. where they award free Pac-Man T-shirts for 
anyone who tops 100,000. The underground also reports 
that machines in New York cost 50 cents a play arid those 
in some cities give five chances (instead of three) for 
your quarter. 

The most chilling rumor is that the West Coast and 
Europe have been repro'd. 

Reprogrammirig is the nightmare of the electronic 
gamesman. Every Pac-Man I've found in Philadelphia 
works exactly the same - for now - except the one 
across the street at Cavanaugh's Railroad Bar. 

They got a new machine a month ago. I put in my 
quarter, tried my Cherry moves. I died. It was so bad, I 
had to go back to work. 

It's taken downs nf qi1arti:>rs. hut T'm cleveloping nE>w 

cares from nicknames. The enemy has no face. 
What the serious players do - I'm unofficially No. 6 in 

my favorite bar - is ,:\evelop new systems and compare 
. notes. 

Note$, and then some. 
Donna Shaw, a feature writer at The Bulletin, is No. 5 

in the baf.-She is a squealer. When Donna's on the 
machine, Pac-Man turns into a spectator sport. 

The morning after, she shows off her calluses. They 
develop on the fourth finger, right hand, and the thicker 
'they are, the better she's doing . 

One day she came by the desk in high excitement. She 
had broken a blister! I examined it and offered 
congratulations, with a trace of envy. 

She returned a few days later with a tale of triumph 
and horror in Chinatown. 

It had been her Game of a Lifetime, ·breaking through 
the 100,000-point barrier. She had gone through the 
cherries, oranges, apples, limes ( or are they bunches of 
grapes?) that designate each succeeding screen. She was 
up to the fifth housekey, meaning she had cleared the 
screen 16 times. 

She swung into her Apple Move, a popular technique 
that begins with the apple screen and must be mastered 
to graduate from novice ranks. 

She continuf:'<l into Donrn:i•~ netnur_. (Donna. you shn11ld 

moves for the Cavanaugh repro. I'm up to 93,000, which is 
about 50,000 below my all-time game. (i died on the fifth 
key, too). 

I prefer bars to arcades, but that presents a problem. 
Two beers raise your competitive edge. After that, the 
little gizmos seem to get a lot smarter. 

The drawback to arcades is teen-agers. They are very 
good. They also come with large, albeit silent, cheering 
sections. You know what they're thinking, and it can be 
intimidating. 

If it's not teens, it's teasers. Some players tempt and 
torture those enemy gi?:mos forever, trying to line them 
up for a bonus kill. If you're playing against a teaser, you 
can go out for lunch between turns. When the teaser 
finally misses, the gizmos are so furious tftey take it out 
on you. 

None of this makes any sense to those who live bleak 
and unfulfilling lives, bereft of Pac-therapy. To you, I 
pose the ageless question: 

"Got four quarters for a dollar?" 

Ron Goldwyn·s column appears Sunday, Tuesday and 
Thursday. 

Reprinted by permission of the Philadelphia 

Bulletin and the Register and Tribune 

Syndicate 
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Sorry this issue took so long to get on the streets. I have changed jobs 
recently placing me into the "wonderful" (?) world of VAX 11/780 in a production 
shop. 

At the present I'm without word processing capabilities so input from me 
will be brief and to the point. 

Articles are needed for the next issue!!!!!!!!!!!!!!! 

If anyone has any questions or suggestions please call me at 609-772-9090, 
your input is needed. 

New Address: 

Datacomp Corp. 
5 Echelon Mall 
Voorhees, NJ 

08043 
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Letter fran the Chainnan Seq. 2.2.3 
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The Spring Symposium in Atlanta is passed, but a few morrents reflecting 

might be worthwhile. The symposia in general was dominated by Digital Equipment's 

great leap into the personal/ professional v.Drk station market with Rainbows, 

DECMATES and Professionals. Look for these to dominate the next few symposia. 

For the DMS Sig, Atlanta was a time to experiment and broaden horizons. Along 

with the VAX.. and Datatrieve Sigs we put on a group of sessions on 'I\.lesday entitled 

VAX.. Information Managerrent Theme Day. Begun with a keynote address by noted data 

base authority Leo J. Cohen, therre day was chock full of v.Drthwhile managerrent and 

technical oriented sessions. Look for other therre days in the future. 

The Sig also took the opportunity in Atlanta to open its anns to issue 

oriented and application oriented interest areas. 'Iwo areas rret with enough 

interest to create formal Working Groups. Data Managerrent for Decision Support 

Systems and Data Managerrent in the Scientific Environment are the new working groups 

and will be presenting a slate of sessions in the fall at Anahiem. We look forward 

to identifying other areas where the Sig ought to be concentrating efforts and I 

invite anyone having an idea to drop rre a line. 

In the area of Product Groups, which have been the traditional ce..,ter of 

interest for the Sig, VAX.. II DBMS/CDD, FMS and TECO all exhibited great user 

enthusiasm. DBMS-II (PDP Systems) and RMS generated little or no user support. 

If you DBMS-II or RMS users are out there and want symposia activities, let's hear 

it from you. 

Well so much for Atlanta. I'm sure Paul Clayton, our newsletter editor, 

has put together another useful issue. Let him hear your thoughts on that as well. 

L.A. will be upon us before you know it. December 6-10 are the dates. Send in 

your hotel registrations early. The deadline for session comnitments (call for 

Participation - CFP) is July 2, 1982. You are all invited to submit user papers. 

All of our above rrentioned Working and Product groups will be represented. 

Additionally, an Editors working group will try to form at Anahiem. As usual we 

expect sane non-DEC vendors will be submitting generic sessions to enhance our 

knCMledge of data wanagement. In particular Herb Edelstien of International Data 

Base Systems, Inc. and Jim Starkey, the DEC Wombat, have promised to continue their 

entertaining Atlanta discussion on CODYSAL and Relational systems. Digital as 

usual will be out in full force. If you have any particular requests, get to me 

or any other steering ccmnittee member fast! 

l.J:x)k forward to seeing you all in Anahiem. 

2-15 



The Anaheim Symposium promises to be exciting and busy for the Data 
Management SIG. Many good sessions were submitted and every effort 
was made to schedule as many as possible. There is not as much time 
for lunch or dinner but fortunately there are only two nights dedicated 
to sessions. 

Monday morning at 9:00 a DIGITAL V.P. will discu ss Computer Trends in 
the 80's from a manufactures viewpoint. The PDPll keynote speaker, 
early Monday afternoon, will discuss the impact of new DIGITAL products 
and the relationship of DECUS to these products. The OMS SIG opening, 
combined with the DATATRIEVE SIG, will be scheduled between these two 
global sessions and will pinpoint all the sessions relating to information 
processing across all operating systems. 

Monday afternoon schedule includes: 

l. VAX/FMS Overview: A presentation of the individual components 
of FMS. 

2. VAX/ FMS Forms Definition: Details on how to create fom definitions 
from an application program. 

3. TECO/VTEDIT Internals: An expanation of the prograTTITiing structures 
internal to TECO. 

4. DBMS-20 Structures: A technical session directed to DBMS-20 
administrators and technical support personnel presented by DEC. 

~r..:ttR~m:?83taEE::Wst maeageme@:::trne· 
Vfll HW3 6ppl ,, af11ii1s 

6. The Proces s of DBMS Evaluation: A case study of evaluating 
commercial DBMS products based on functional specifications and 
critical design features. 

7. What is a Distributed Data Base?: A panel will discuss their 
experiences with sharing data from multiple computers. 

Monday evening: 

l. Virtual Record Locking in RMS Under RSX-llM/Mt: A solution for 
allowing multiple users access to the same data base. 

2. Integrating VAX/FMS, VAX-11 CDD, VAX-11 DTR, VAX-11 DBMS: DEC 
experts will be available during this session to help with any 
integration problems encountered with the above mentioned software. 

3. FMS Vl Internals and Magic: Tricks, magic and prograTTITiing 
techniques for FMS Vl, including an opportunity to examine source 
1 istings. 

) 

Tuesday's schedule includes: 

l. Enhancements to Keypad EDT with Line Mode Commands Via Initializer: 
A user presentation on increasing the capabilities of EDT. 

2. Real Time Automated Inventory Control with RMS: A description of 
RMS organization of data to efficiently process warehouse transactions. 

3. Data Base Clinic: An opportunity for all users of DEC supported 
DBMS's to work out ideas and problems with developers and experienced 
users. 

4. VAX / FMS Programming : Emphasis will be on programming techniques 
to aid in development of applications programs using FMS. 

5. Why TECO is not an Editor: Comparison of TECO with other text 
processing languages. 

6. VAX-11 DBMS Technical Tutorial: DBMS Development Group from DEC 
will describe the features of VAX-11 DBMS. 

7. VAX-11 DBMS User Panel: Current VAX-11 DBMS users will present 
their application and use of DBMS. 

8. Introduction to ADE for Non-Programmers: Session is aimed at 
explaining the capabilities and features of the Applications 
Development Environment software. 

9. Implementation of a Data Base Editor: A panel will describe user 
wr.itten utilities which have proven useful at their sites. 

10. Implementation of a Data Base Editor: A generic designed editor 
allowing full-screen, field oriented editing for quick retrieval 
and update of data base fields. 

11. Knights of the Data Base Roundtable: Four knights will defend 
the virtures of relational vs flat file vs CODASYL vs data base 
machines. 

12. RMS - Version 2 Product Panel: The overview will include new 
access methods, new functionality in standard utilities, and new 
utilities. 

Wednesday's schedule: 

1. VAX-11 Common Data Dictionary: A technical presentation on 
managing the COD of interest to DATATRIEVE and DBMS users. 

2. Practical Usage of VAX-11 CDD: Panelists will present their 
experiences with CDD. 

3. Data Management Tools in the Scientific and Engineering Environment: 
Panel members will show how their particular data management tools 
have either improved productivity or provided new capabilities. 

" en "'(1) 
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4. Comparing INDENT and FMS: With both available on VMS and RSTS, 
this session will address the strengths and weaknesses of each 
product. 

5. Is DBMS-10 Dead?: An opportunity for DBMS-10 users to organize 
their concerns about t he direction and commitment of DEC toward 
their product. 

6. RMS-10/20 Data Structures & Performance Comparison: Included will 
be comparitive test data on the performance of RMS, DBMS and ISAM 
systems on TOPS-10/20. 

7. I a g a g , hr ff§ ft:r tit FfSQ 
iP I I l I t t I I I 11 ! I ' !tit ti I I 9 
1 t J 11 I oe u ti 1t e. 

8. Data Base Performance: Outlines a methodology for evaluating 
data base application performance. 

9. Data Base Modeling and Analysis Techniques: A presentation 
illustrating a method of viewing a problem area and devising a 
representation of data which is more effective. 

10. Bolo O II 
::.bcg:atc 
1 nl or 111a bio: 

l3si D g d impicmcnf2t102· 
s; et ~i:1;95 

t@ripp I. 
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11. VAX/FMS Advanced Programming: Techniques that utilize the most 
sophisticated features of VAX/FMS. 

Thursday's session: 

1. MIS St rategies for Decision Support Syste~s: _This se~si~n will 
describe Decision Support Systems and their d1fferent1at1on from 
traditional business application systems. 

2. VAX-11 DBMS Data Base Design and Tuning: A description of the 
factors affecting performance of VAX-11 DBMS applications. 

3. Data Base Security: Discussion of security with emphasis on 
future features of VAX-11 DBMS. 

4. On-Line Updating with VAX-11 DBMS: Addresses the problems and 
considerations for effective design necessary for on-line updating 
of a data base. 

5. RSTS/ INDENT Hints & Kinks: Designed to help you solve your own 
problems or questions about using INDENT. 

6. Future Trends in Data Dictionary: A discussion of a high level 
data dictionary and the problems and benefits of using it. 

7. Data Base Administration - Controls and Standards: A how-to 
session describing considerations and procedures for standards 
implementation. 

8. 1tng n~pl at 9BS Maaag re rt 'lR sae@ I a EB"Pt' a ee, a~peeae@ 

9. User-Friendly VAX Interface to a High Performance Back-End 
Relational Data Base Processor: A successful implementor will 
present this session. 

10. Future Trends in Interactive Display Methods: How data capture 
and manipulation on CRT terminals will be handled in the future. 

11. Benchmark of VAX-11 DBMS and SEED CODASYL Data Base Management 
Systems: Presents the benchmark criteria, system performance 
and performance of each DBMS executing a common data base schema. 

12 . Testing and Tuning the VAX-11 DBMS for Order Processing End-of-Day: 
Will report the results of tests conducted in a single stream, 
single user environment and will include recommendations for 
tuning VAX-11 DBMS . 

13. Implementing a Very Large DBMS-20 Data Base: This paper will 
offer guidance for any site implementing a data base. 

14. DBMS for the RT-11 User: Implementing the benefits of DBMS software 
on small DIGITAL systems. 

Friday's sessions include: 

1. OMS SIG Closing: An opportunity to evaluate the week and help 
define needed sessions for next symposium. 

2. pp ') t Or F e I 1°11 fella 11~ te 

In addition, there will be working group meetings for the OMS related product 
groups and subgroups. These are open meetings and a 11 interested peop 1 e are 
urged to attend those of interest. Your continued support and ideas are 
necessary for maintaining quality sessions. I know the Anaheim Symposium 
will be worthwhile and I hope many DECUS members will have the opportunity 
to attend. 

Barbara Mann 
OMS Symposia Coordinator 
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l N'l 'kODUC'l'ION 

A Br:ief overv i ew o f RMS-11 I n t ernals 
l:lY 

Ph il Stephensen- Pa yne 
c/o Systime Ltd ., 

432 Dewsbury Road, 
LEEDS LSll 7DF , 

Eng l and . Te l , ( 0532) - 702211 
Oc t ober 1980 . 

i-'a'lS-11 ton.is cl very importan t part of many appl ications and sys t ems on 
PDP- 11 processocs running RSX- llM , RS'l'S/E o r VMS and yet the r e seems to be 
very li ttle documentat ion on the interna ls o f the file s ystem, particularly 
compared wi th the wealth of i nfocnation ava i lable on i ts older cous i n FCS . 
vihile the new documentation that was released wi tn kMS- l l Vl. 8 is vastly 
super ior t o tha t provided p rev iously , i t st i l l does not conta in enough 
intoi:-mation for the, user to determ i ne exactly what t he format of his files on 
ciisk is , o r even exact l y how much space in h i s progr am i s requ i red . 'l'h is 
J ocLunen t a ims to fi ll i n some of those gaps (w ith empha s is on RSX - llM ) and to 
provide e nough basic in f ormation fo r the interested user t o work from . 

'l'lie i nformation for t h is doCLunent has been garnered from six pl aces ,-

a ) RMS-11 user ' s Guide , No. AA- D538A-•rc , dated March 1979 . 
b) !W,S-11 :•,acro- 11 Hef. Manual , No. AA- H683A- TC , datecl March 1979 . 
c) RMS-11 Design & LOg i c Manual da ted JL:l y 1977. 
d) 'l'he macros s uppl i ed with RMS-11 Vl.8 in RMSMAC . MLB, 
e) Dwnps of var i ous test fi l es . 
f) 'l'he RMS- 11 Prototype ODL fi l e HMSl l.OIJL . 

In general in f orma t ion contained adequa t ely i n t he firs t t wo 
(hereat ter re fer red to a s RUG " RMH) will no t be r epeated on t he assumption 
that every user has access to them . Odd pieces of i nforma t ion garnered from c) 
& d) have been include d even when I am unsure as to t he i r meaning or r elevance . 

The document i s div i ded i nto f i ve major sec tions with f our a ppend i ces 
at the end ampl i fy i ng and i llustrat i ng the preceding mater i al:-

Chapte r I. Ri~S- 11 File Layouts. 
Chapter II. RhS-11 In-Core Table Layo uts. 
Chapte r III. RMS-11 Mac r os . 
Chapter IV . rn•,S- 11 Subroutines . 
Chapte r V. RMSBCK/Rl'1SRS'l' Ta pe Foi:-mats . 
Appendix A. Focma t ted Dump of an l-lMS-1 1 I nde xed File . 
Append i x lJ . Some addit ional RMS- 11 Des i g n/ Log ic points . 
Appe nd i x C . Some RMS-11 r:esign/Log i c Algoritms & Flowcharts . 
Appendix D. RMS- 11 Nne ,nonic Gl ossary . 

) 

'I'able of Con tents 

INTRODUCTI ON ••.•.• • • . .••• • • • . . .•• • • . • ••. .. • ..•• •• .... • 2 
RMS- 11 Fil e Layouts •••• • •••••••••• • ••••• •• •••• • ••• • • •• • 3 

File Header ••.•••••• • • • ••••••••••••••• • •••...•• 3 
seque nt i al r'i l es • •••• • • ••• ••••••••••••••• • •••• 5 
Relat i ve Files ••.•..•• • ••.•••••...•• • ...• • •••. 6 
I ndexed Fi l e s - Prologue •••••••••.••• • ••••.••• 8 
I ndexed Files - Uucket Head e rs .• • •• • •...•• • •.. 14 
Indexed Files - Record Headers •• • •••.•••••.. • • 1 6 

RMS- 11 I n-Core Table Layout s •..•. • ••••••••••..•••• • .•• 20 
user- visible •rables ••.••.•••••••••••••••••••.. • 20 

Internal Tables ••. •• • •. . • • • ••• . •.....•. 37 
RMS-11 MACROS ••••••••••• • •••.•••••••••• • •••••••••••.••• 5 4 

Ge neral • • ..••••••••..••••• • •••••.•.•. • •••••.••. 54 
Fi eld Defi nition Macros ••• • •• ••• ••••• • •••••••• • 55 
Field I n it i alization Macros •••••. . •..••••••.••• 56 
Pool Spa ce De f init i on Macros •••••••••••••••• • • 59 
Dynamic Fi e l d Access Macros •. • •• ••• ..•..•• • ..•• 60 
File and Recor d Operation Macros •••• • •••• • •••• 61 
Others •• • •••••••• • • • •••••••••••••••••••••••.•• 6 2 
Debugg i ng Syst em • •. • ••••••••••• • ••••••••• • • • •• 63 
Macro Cross- Reterence • •• • • • .••••••••..•••• •• ••• 66 
DOing without t he Macros • • •••• • •••••• • •••••••• 69 

l<MS- 11 Subrout i nes. • • • •••••• • ••••.• • •••••• • ••••••• • •••• 74 
HMSBCK/RMSRS'l. Tape Formats • ••••••••••••• • •• • • •• ••••••• 91 
Forinatted Dump o f I nde xed File ••• • •••• •• ••••• • •••••••• 93 
Some Add it ional RMS-11 Design/Log i c Po i nts ••••••• • •••• 113 

RFA •• • ••••.••••••• • • •• ••.•.••••.• • ••••• • • • ••••• 11 3 
Record I D ••••• • •••••••••••••••• • •••••••••••• • •• 11 3 
VFC Pr i nt Control I nformation •••• • ••••.•••••• • • 1 14 
The 4th File 'lype • •• .••••• • •••• • • • ••• • • •• ••••• • 11 5 
Bucket Spl itting ................ . .......... .. . . 115 
HMS-11 I nterlock i ng Algori thms •••••••••••••.••• 116 
Subprogram In t erfaces and Ca l l ing Sequences • • • • 120 
St ring Collat ing Sequence ••••••••••••••••••.••• 120 
unusual Cond itions Tr ea t ment Philosophy. • •••.• 1 21 

Some RMS- 11 !Rs i gn/wgic Al gorithms & Flowchar ts •••••• 1 22 
Bucke t Split •.•••••••••••••••••• • •••••••••.••• 122 
Hecord Insertion ••••••••••••••• • •••••••••••••• 1 23 
Functional r' l owcharts • •• • • • • • •• •••• • • ••••••.••• 134 

RMS- 11 Mnemonic Glossary • •••• • •• • •••• ••• •••••••• •• .••• 138 

APPE:NDIX B 

Some Additiona l RMS- 11 Desig n/wgic Poin t s 

'l'he overall des i gn/s t ruc t ure of RNS- 11 i s tairly well docwnented i n 
RUG , bu t a few points have come up e ither f r om t he inves tig a tions above or 
f rom t he HMS- 11 Design & Log i c Man ual whi ch might be wor th mentioni ng 
sepa r ate l y. Those taken from the man ua l are i n genera l quoted ve r batim and 
have not bee n chec ked. .,, en 0,"' 
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a) RFA 

b) Record ID 

( 

Curiously enough the RFA is never actually defined anywhe re 
(that I could find) . However from the structure defined above 
and a little experimentation it i s f a irly easy to deduce t hat :-

RFA Word 1 
RFA WOr-d 2 
RFA Wor-d 3 

1st word of VBN of bucket holding RRV 
Recor-d ID of RRV in bucket 
2nd word of VBN of bucket holding RRV 

It is interesting to note that even using RFA access, RMS iTIUSt 
still search through the relevant bucket sequentially to find 
the requested record. 

The record ID is a fairly interesting field. As seen above in 
the file str-uctures it is only one byte long and hence has a 
maximum range of 0 - 255 (decimal ). Given that recor-d IDs can 
never be reused ( or you would have a new record with the same 
RFA as a n old deleted one - which is illega l) this means that 
during its EN'l'IRE HISTORY no bucket may hold more than 255 
records. If the last ID is used, then as records are de leted 
from a bucket more and more space is left unused! 

It is also interesting to note that it was originally intended 
to handle this problem. The Design Manual entry on the LID field 
in the Bucket Header- states:-

"When the contents of B$NID are greater than the contents of 
B$LID or is zero then there is no 'next' available ID. When this 
condition occurs the bucket is scanned to find the largest 
contiguous range of unused IDs and B$NID and BSLID are updated 
to des cribe that range. This procedure is deterred until we must 
do . it. (i.e. we wish to store a record in the bucket), and by 
updating B$NID and B$LID with the ID of a record removed from 
the bucket when it is appropriate to do so." 

No. mention is made of how the RFA problem would be overcome by 
this method. It is also interesting to note a legacy of those 
i deas remains in the module R3BSRT which currently contains only 
the code:-

CLR 10(R4) 
SEC 
RrS PC 

Even when believing s uch ID 'reuse ' was possibly, it was still 
recognize d that the method had limitations as the RMS-11 Design 
& Logic Manual also s tates: -

"The combination of large buckets and a very volatile fil e (or 
one in which the records are inserted largely in inverse order 
of Primary Key value) can lead to inefficient space utilization: 
once RRVs (or vestigial headers from deleted records) have used 
up the 255 val id ID values in a bucket, any remaining space 

c an not be used and the bucket becomes static. Occasional 
r ebuilding of s uch highly volatile files may be worthwhile in 
some cases, but this will inva lidate any old RFA values which 
the user may have stored." 

c) VFC Print Control Information 

1'he RMS-11 Design & Logic Manual mentions the concept of a 'two 
byte print control fiel d ' in records with FB$PRN set in F$RATT 
and t'tl$VFC in F$FORG, even though it is not currently supported 
by RMS or F'CS . The idea was:-

" l:lyte o is print control information to act upon before the 
rec ord data is output to a unit record device & byte 1 is print 
control informa tion to act upon after the record data has been 
output to a unit record device. 

The format of each byte is as fol lows: 

Bit 7 

0 
0 

Bit 7 
l 

1 

1 
1 

d) 'fhe 4th File 'l)'f.:_E:_ 

Bits 6-0 

0 
count (1-1 27) 

Bit 6 !:lit 5 
0 0 

0 l 

l 0 
l 1 

Meaning 

NO carriage control 
"count new 1 ines" ( CR/LF) 

Bits 4- 0 Meaning 
ASCII CO set ASCII Char to output 

(CR, FF', etc.) 
ASCII Cl set ASCII Char ( 8 bit 

code) to output 
Code (0-63) Device specific code 

Reserved 

Every now and again reference is made in the RMS-11 Design & 
Logic Manual to a fourth file type, for which the modules would 
be called R4xxxx and so on. (Some vestigial remains exist in 
entry points such as $CLO4E.) When referred to it is usually 
given the reference 'DIRECT' but it is never mentioned what it 
was to have been . 

e) Bucket Splitting 

RUG ( 5- 17/18) gives a detailed breakdown of all the overheads of 
Bucket Splitting. It is possibly worth quoting a comment in the 
RMS-ll Design & Logic Manual that follows the (n**2+lln+20) /2 
derivation:-

" For completeness, one should mention that there is one slightly 
worse case of splitting. When a record is inserted into the 
middle of a bucket, it is possible that it will be so large that 
it will fit neither with the set of records which have lower 
Primary Key va lues nor with the set which have higher Primary 
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Key values. In this case, a 'three-bucket-split' occurs: the 
lower-valued records r ema in in the origina l bucke t, the new 
record gets a bucket of its own, and the higher-val ued records 
are placed in the third bucket; the Level O horizontal chain a nd 
the rest of the index are updated accor d ingly. One s hould 
realise that a three-bucket split can occur only in the Primary 
Inde x , a nd only a t Level O." 

t ) !{l,iS-11 Interlocking Algorithms 

'l'hi s i s covered in two areas in the RMS-11 Design & Logic Manual 
as follows:-

"One might r easonably inqu ire why it is necessary to return to 
the Root of the index a nd work down for each leve l of index 
upoating . This is a consequence of the fact that others may be 
reading, or even writing to, the file while thi s potentially 
lengthy updating process is going on. Some form ot interlocking 
must be employed to prevent one use r from f ollowing a 
not-ye t-upda teo ,x:>inter in the index which no longer correc t l y 
represents the jus t-upda ted b ucke t t o which it points, to 
preven t multiple writers from simultaneously accessing the same 
bucke t for update ( if this were allowed to happen, the upda t e 
caused by the first write r to fin ish would be over-written by 
the s econd ), e tc. 

RMS-ll' s · 'top- down' approach guards against this in the 
following manner . First, on every excursion downwards through 
the index (for both read and write operations), the Root bucke t 
is read and locked aga inst access by any other user. The 
appropriate pointer is followed down to the nex t index l evel, 
and the correspond ing bucke t at that level is read a nd locked. 
Now the Root bucket is released a nd the process is repeated: the 
appropriate pointer is fo llowed down another level, the target 
bucket is read and locked , and the previously-locked bucket is 
released (unlocked}. In this manner one ·proceeds down to the 
Data Level of the index, finishing with only the t a rge t Da t a 
Level bucket l ocked; if a t any point a non-Data Level target 
bucket is discovered to be locked by someone else, the existing 
higher-level lock is released and RMS returns to the Root to try 
again, since t he algorithm guarantees that the other user's l oc k 
will be released fairly soon. 

'l'his completely describes interlocking on $GET/$FIND operations. 
on write operations, the interlocking proce ss continues in a 
mor e invol ved manner: 

upon reach ing the Data Level , the insertion is performed . If no 
splits occur (a nd there are no Alternate indexes} the operation 
is complete, and the Data Level bucket is r e leased. Otherwise, a 
lock i s retained on the Data Level bucket containing the new (or 
upda t ed ) record until a ll index updating is done (inc luding 
Alternate Indexes , if a ny): this guarantees that no o ther user 
will be able to access the affec ted record in any manner until 
all necessary index corrections have occurred. 

Assuming a Data Level split has occur red, RMS r eturns to the t oµ 
of the index and s teps down to Leve l l using the same 'lock 
next/unlock previous ' method described above . Again, if any 
target bucket i s d i scovered to be locked by someone e lse , RMS 
r e turns t o the Root t o try again . 1-.hen Level l i s r eached, the 
target bucke t is upda ted; at this point , only the Level 1 t arget 
bucket and the Leve l O data buc ket a r e s till locked. 

Should a split occur in the Level 1 t a rget bucke t, the lock on 
that bucket i s retained wh il e RMS again re t urns t o the l{oot and 
steps down , as before, to Level 2 . Once the Level 2 ta r get 
bucket has been successfully locked , the Levc-1 1 l>ucke t i s 
released (but the Da ta Leve l da ta bucket lock r ema ins). Should a 
spl it occur on Level 2, the Level 2 target bucket lock 1s 
retained until the Level 3 bucket wh i ch points to it has been 
successfully l ocked , and so on. 

The consequences of this algorithm are the foll owing: 

1. Since the bucket contain ing the data reco rd is l ocked 
thro ughou t t he index upda t e ( s ), no rac e conditions can 
develop wherein a second user modifies a recor d (and the 
resulting index entries) before the origina l index e ntrie s 
have stabilized. 

2. Any second user s t epping down through an index wh i ch i s 
being updated wi ll encounter a lock on any b ucket which i s 
not correctly described by the index level above it. 'l'hi s 
second user mus t then unlock the previou s bucket and return 
to the Root to try again. Me anwhil e , however, the task which 
was do ing the updati ng will also be a tte mpting to come down 
throug h the index to update the bucket which the second user 
has just released . The possibility that a second coll ision 
will occur at this bucke t is ve r y slight, a nd dependent on 
timing ; in any case, no real deadlock can occur, and tbe 
update will even tually s ucceed . 

3. There is never any need to reta in locks on any new bucket s 
crea t ed by splitting above t he Data Level, s ince the 
algorithm guarantees that there will always be locks higher 
in the index wh i ch preven t vert i ca l access to these new 
buckets until the entire index has been suitabl y mod ified . 
In the event of non-fatal corruption in the index, RMS does 
make provision for using the hori zontal po inters in Level l 
and above to work around the corrupted area . Even in thi s 
case , however, the updating of the l evel in ques tion will be 
compl ete before access can occur (due to loc ks at that 
leve l), and since all lower levels have alre ad y been 
appropr iately mod ified the path downward s from that point 
will be val id. 
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4. The maximum number of buckets which must ever be 
simultaneously locked is 4: the bucket containing the actual 
data record, the most recently updated index bucket, and the 
two locks which must be used in the process of stepping down 
through the index (this will later be true for the Alternate 
index updates as well). on $GET/$FINO operations, only the 
two •stepping down' locks will be needed . Since a Buffer 
Descriptor Block (BDB) is required for each 
simultaneously-locked oucket, this establishes the minimum 
number of BDBs required for read and read/write operations." 

and:-

" Locking Modes. 

When a file is opened, the locking mode of the file will be 
determined from the user's file-access fields (FAC, SHR). 
These moaes detennine how much locking is necessary for 
future record operations. The possible locking modes are:-

1. Exclus ive access - no locking is done. 
2. Read-delete access - indices are not locked, data records 

are locked, 
3. Write access - indices and data buckets are locked. 

NOte that the inclusion of $DELETE in mode #2 implies that 
all deletions are 'fast' - i.e. no bucket compression is 
done. This type of space reclamation is done only whe n 
necessary during record insertions. 

Horizontal Locking (Forward). 

Forward horizontal index locking is done in a similar manner 
to downwards locking. If the target bucket is already 
locked, backtracking is necessary. The task must release the 
current bucket and attempt to lock it again. When this is 
done, the horizontal pointer is fetched again and a second 
attempt to lock the next bucket can be made. 

Horizontal Locking (Backward). 

Backward horizontal locking is a potential in only one 
situation: an RRV must be deleted or modified. In this case 
the 'locker• may 'block' until the lock is granted. This is 
because all forward locking is done only with backtracking, 
so that deadly embrace is not possible. Since backward 
locking is done vhen bucket compression is a possibility, it 
is advantageous to give priority to such a process. 

Secondary Index Locking. 

Secondary indices are generally locked in a manner similar 
to primary ind ices. Howe ver, there are some minor 
complications which are listed below: 

( ( 

1. When a record is inserted, the prLnary index is used to 
determine the correct data bucket in which it should go. 
Next, the secondary index must be traversed in order to 
find the correct index data bucket into which the new 
index data record should go. After insertion of the index 
data record, the index may have to be locked from the top 
again if bucket splits occur. 'l'herefore, the worst case 
i s that the index is locked a ll the way clown for each 
index level which splits. 

2. The Data bucket r e mains locked duri, J all updating 
operations on secondary indices. The refore, other users 
may not access the Data bucke t until the entire updating 
operation is completed. This is to avoid the situation 
where a secondary index has a key value which is 
different from the corresponding data record key value. 

3. curing secondary index updating, each index is locked in 
numerical order of key of reference, and is unlocked 
immediately after modification is complete. Since RMS-11 
will not support the combination of •no duplicates' and 
'key value may change' attributes on secondary keys, 
updating operations will not have to be 'unwound '. 

4. If a data bucket split causes the target record to be 
moved into the newly acquired bucket, then the new bucket 
must be locked also. This is not required for primary 
index operations because, since the index which points t o 
the new bucket is locked, no access to the bucket is 
possible. 

Alternate Techniques 

Another scheme for locKing of secondary indices is still 
under consideration. Instead of locking the index on each 
level, this alternative would lock the entire index whenever 
a modification to it was to be done. Because the 
'coarseness• of this locking scheme is obviously much 
greater than the first technique, simultaneous modification 
of a particular secondary index would not be possible. 
However, this limitation may be offset by the following 
considerations:-

1. Locking is potentially a very expensive operation. 
Successively to lock several multi-level indices in which 
each index may have to be locked successively from the 
root is an extremely painful operation. 

2. Contention for secondary indices will be less than for 
the primary index. ( Note that this does not mean that 
secondary indices will be used less, only that the 
contention at any point in time will be less). 

3. All modifications to secondary indices are known 'a 
priori'. No locking across user calls is required. 
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g) Subprogram Interfaces and Calling Sequences 

"In general the following conventions will be followed for all 
internal components of RMS-11: 

1. All calls are made via the $CALL$ macro which generates a JSR 
PC. 

2. Unless noted othet:wise by a routine ALL registers are 
preserved across a call. 

3. RS is used to point to the USER' s input structure ( FAB, RAB 
etc.). 

4. R4 is used to point to the primary SYSTEM input structure 
(IFAB, IRAB etc.). 

5. R3 is used to point to the system impure area. 

6. The C-bit is used as a success or fail flag. 

7. No condition code bits with the exception of the C-bit will 
be used to convey input, output or status information 
between routines. 

8. All inputs, outputs and status information is conveyed either 
in structures ( FAB, IRAB etc.) or in Registers." 

h) String Collating Sequence 

"The internal representation of ASCII characters on PDP-11 
systems is 7-j.,it ASCII. The string compare routine of RMS-11, 
however, will perform a full 8-bit unsigned compare per 
character. RMS-11 will not perform any ' clear bit 7' code on 
input or output operations. This will allow the support of user 
binary byte strings, the KANA character set used in Japan, and 
in the future 8-bit ASCII when defined, without RMS-11 
modifications since the true collating sequence is lowest 
character = O, highest character = 255." 

i) Unusual Conditions Treatment Philosophy 

"'l'he unusual condition treatment philosophy can be summarized as 
follows: 

1. If the operation can proceed, but at a decrease in 
process/access time efficiency then continue, but note if 
possible. 

2. If the operation can not proceed then abort the operation. 
Give the user the appropriate error status. Take necessary 
actions to insure the integrity of the file, and of the 
system data structures. 

) ) 

3, 'l'he insuring of file integrity does not mean that the file is 
in the most efficient form for access, but does mean that 
the file can be accessed. 

4. The basic method of insuring file integrity during output 
operations is to perform the operation so that if the 
system fails or a hard or logical error is detected the 
following conditions are met in their order by priority: 

a. NO loss ot data currently in the file. 
b. New or Updated record can be found via the Primary access 

path. 
c. Efficiency of random access to the new or updated record 

via the primary access path. 
d. The efficiency of the secondary access paths. 
e. The correctness of the secondary access paths." 
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Additional Fun ctions for the FMS-1 1 Form Driver 
Leg are Coleman 
Philip Morr is 

Richmond , Virginia 

Ed . - Th i s letter is on the Fall 198 1 RSX/IAS SIG tape on account [347,101] 
and is available for general use . No gaurentees are made to i t s wo r k i ng, try 
it for yourself . 

This is a correctio n file t o the FM S-11 form dri ver (FDV Versio n 01.00) to add 
additional functionality. The RSX util ity SLP should be used to apply thi s 
correction to the FDV . MAC source file . 

ADDED FUNCTIONALITY: 

One word is added to the FMS impure data area. The first byte of this word 
conta ins the first line number on the scr een on which the current form is 
displayed. The second word contains the last line number on the screen used by 
the current form. This word may be addressed by using the symbo l I$FLLL as an 
offset into the impure area. 

Program function keys PF3 and PF4 are changed to function as use r cont r ol l ed 
program function keys if the cursor is not positioned in a sc rol l ed area when 
they are depressed. The keys function exactly like the numeric key pad when it 
is in program function key mode. PF3 retu rns an "R" and PF4 return s an "S" to 
the use r pro gr am if the key s are dep ressed while the cur sor is not in a 
scrolled area. If the cursor is in a scrolled area when PF3 or PF4 is 
depressed , the keys function exactly as described in the FMS- 11 documentation. 

Three new functi on codes are added to form driver ca ll s. 

FC$GVA this call may be used by the user program to obtain the cu rr ent 
setting of the vid eo attributes of any field on the current form. 

FC$SVA this cal l may be used by the user program to dynami cally set new 
video attributes for any field on the cur rent form. 

CAUTION: 1- the origi nal video attributes are not saved and must be 
restored by the user program if desired . 

2- if the video attr ibut es of an in dexed field are changed, 
onl y the single field spec ified by the index value 
specifi ed in the call is changed on the scr een. 
however, if cntrl w is depressed whi l e any field in an 
array has i ts attributes cha nged, all fields in the 
array are repainted with the attributes specified in 
the last call which affected a field in the array . 

FC$NFI This call may be used to fin d the I . D. (nam e) of the first fie ld on a 
for m, or the I .D. (name) of the field fol lowing the field spec ified 
in the cal l. Th is call is useful in determin ing the names or order of 
fields on a form. 

The new function cal l s and resu l ting status codes are documented in detail in 
comments in the following lin es, which should be put into their own file. This 
would th en allow ' SLP' to do its job with the source code . 

) 

[7,47]FDV.MAC;2/AU:7 2 . / -BF=[30,10]FDV.MAC;1 
-/FC$SLN: : /.,/ ; HLC001/ 
FC$GVA::. BLKW 
FC$SVA: :. BLKW 
FC$NFI:: . BLKW 
- / I$DISP : :/ , , / ; HLC001 / 

;GET VIDEO ATTRI BUTES 
; SET VIDEO ATTRIBUTE S 
; GET NEXT FIELD I.D . 

I$FLLL:: .BLKW 
I$RES:: .BLKW 
-/DISPAT:/, ,/; HLC001 / 

;FIRST & LAST LINE NUMBER 
;U NUSED RESERVED S PA CE 

-/FSCLEN/, ,/ ; HLC001/ 
. WORD FGVATT 
. WORD FSVATT 
. WORD FNFID 

- / INITFM: / , , / ; HLC00 1/ 
- /80$:/, ,/; HLC001/ 

MOV R1,I$FLLL(R5) 
- /FGETAL: / ,, /; HLCOO 1 / 
-/20$: / +1., / ; HLC001/ 

CMPB 1l'R,RO 
BEQ 30$ 
CMPB II ' S , RO 
BEQ 30$ 

- / FGETAF: /, , / ; HLC001 / 
- /#FT$KPD/+1 , ,/; HLC001/ 

CMPB ll 'R, RO 
BEQ 20$ 
CMPB ll'S, RO 
BEQ 20$ 

- /INPUT:/,,/ ; HLC001/ 
-/IALTKEY/+1, , / ; HLC001 / 

CMP R1, #EXSCUP 
BEQ 50$ 
CMP R1,#EXSCDN 
BEQ 50$ 

-/EXSCU P:/ +2, .+1,/; HLC001/ 

;GE T VIDEO ATTRIB UT ES 
; SET VIDEO ATTRIBUTE S 
; GET NEXT FILE I.D . 

;SAVE FIRST & LAST LI NE NUMBERS 

; PF 3 ? 
; IF EQ, 
; PF4 ? 
;IF EQ, 

; PF3? 
; IF EQ, 
;PF4 ? 
; IF EQ, 

; PF3 ? 
; IF EQ, 
; PF4? 
;IF EQ , 

YES 

YES 

YES 

YES 

YES 

YES 

- TRE AT 

- TREAT 

- TREAT 

- TREAT 

- TREAT 

- TREAT 

AS FT$K PD 

AS FT$KPD 

AS FT$KPD 

AS FT$KPD 

AS FT$KPD 

AS FT$K PD 

TST I$L PTR(R5) ;LOWER RIGHT ? 
BEQ ALTJMP ;IF EQ, YES - NOT A SCROLLED AREA 
BIT #D1$SCR,D$ATT1(R4) ;IN A SCROLLED AREA? 
BEQ ALTJMP ; IF EQ, NO 

- / . ENDC/ , ,/; HLC001/ 
ALTJMP: CLC 

JMP ALTK EY 
-/EXSCDN:/ +2 , .+1,/; HLC001/ 

TST I$LPTR(R5) ;LOWER RIGHT? 
BEQ ALTJMP ; IF EQ , YES - NOT A SCROLLED AREA 
BIT #D 1$SCR,D$ATT1(R4) ;IN A SCROLLED AREA? 
BEQ ALTJMP ; IF EQ, NO 

- / 5$: / , ,/; HLC001/ 
.IFF 

BR ALT JMP 
-/ESCSEQ:/, ,/; HLC001 / 
-I . DSABL/., / ; HLCOO 1 / 

.,, en 
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.PAGE 
,SBTTL FGVATT - GET VIDEO ATTRIBUTES 

FUNCTION: RETURN THE VIDEO ATTRIBUTES FOR THE SPECIFIED FIELD. 

INPUT: ARG - POINTER TO ARGUMENT LIST. 

OUTPUT: 

STATUS: 

FGVATT: 
CALL 
MOVB 
BICB 
RETURN 
.PAGE 
.SBTTL 

FUNCTION: 

INPUT: 

REQ POINTER TO REQUIRED ARGEMENT LIST. 

NAM - POINTER TO 6-BYTE ASCII FIELD NAME. 

NUM - FIELD INDEX. 

VAL - LOW 4 BITS CONTAIN THE CURRENT VIDEO ATTRI BUTES OF THE 
SPECIFIED FrELD. 

FE$FLD - SPECI FIE D FIELD DOES NOT EXIST. 

FNDFLD ;LOCATE THE FIELD 
D$VATT(R4),F$VAL(RO) ;MOVE ATTRIBUTES 
#360,F$VAL(RO) ; [SOLATE LOW 4 BITS 

;RETURN TO CALLER 

FSVATT - SET VIDEO ATTRIBUTES 
SET THE VIDEO ATTRIBUTES OF THE SPECIFIED FIELD AND REPAINT 
THE FIELD WITH THE NEW ATTRIBUTES. 

ARG - POINTER TO ARGUMENT LIST 

REQ - POINTER TO XEQUIRED ARGUMENT LIST. 

NAM - POINTER TO ! 6-BYTE ASCII FIELD NAME. 

NUM - FIELD INDEX 

VAL - LOW 4 BITS CONTAIN THE NEW VIDEO ATTRIBUTES FOR THE 
SPECIFIED F 1ELD. 

OUTPUT: NONE 

STATUS: 

FSVATT: 
CALL 
BICB 
BICB 
BISB 
BIC 
CALL 
RETURN 

( 

FE$FLD - SPECIFIED FIELD DOES NOT EXIST. 

FNDFLD ;LOCATE THE FIELD 
#17,D$VATT(R4) ;CLEAR PREVIOUS ATTRIBUTES 
11360, F$VAL( RO) ; ]SOLA TE NEW ATTRIBUTE BITS 
F$VAL(RO),D$VATT(R4) ;SET NEW ATTRIBUTES 
#IS$CLR,(R5) 
PRTRSP ;REPAINT FIELD 

;RETURN TO CALLER 

( 

.PAGE 

.SBTTL FNFID - GET NEXT FIELD I.D. 
FUNCTION: DETERMINE THE I.D. (FIELD NAME AND INDEX NUMBER) OF THE NEXT 

FIELD AFTER THE FIELD SPECIFIED. IF THE FIELD NAME SPECIFIED 
CONTAINS AN"*" IN THE FIRST POSITION, THE I.D. OF THE FIRST 
FIELD IS RETURNED. IF NAM:O, THE I.D. OF THE CURRENT FIELD IS 
RETURNED. 

INPUT: 

OUTPUT : 

STATUS: 

ARG - POINTER TO ARGUMENT LIST. 

REQ 

NAM 

POINTER TO REQUIRED ARGUMENT LIST. 

POINTER TO A 6-BYTE ASCII FIELD NAME. 

NUM FIELD INDEX. 

NAM POINTER TO 6-BYTE ASCII FIELD NAME OF THE NEXT FIELD ON 
THE FORM AFTER THE ONE SPECIFIED. 

NUM - FIELD INDEX OF THE NEXT FIELD. 

LEN - FIELD LENGTH 

VAL - FIELD TYPE FLAGS 

FE$FLD SPECIFIED FIELD DOES NOT EXIST. 

FE$NOF 

FE$IFN 

NO FIELDS DEFINED FOR CURRENT FORM. 

NO NEXT OR CURRENT FIELD. 

FNFID: 
MOV F$NAM(RO),R3 ;R3 = A(FIELD NAME) 
BEQ 1000 $ ;IF EQ, CURRENT FIELD 
CMPB II'*, (R3) ;FIRST FIELD DESIRED? 
BNE 1100$ ; IF NE, NO - FIELD SPECIFIED 
CALL ANYFLD ; CHECK FOR ANY FIELDS ON FORM 
BR 1200$ ;GO TO COMMON CODE 

1000$: MOV I$LPTR(R5),R3 ;R3 = A(LNC L FOR CURR ENT FIELD) 
BEQ 1300$ ;IF EQ, NO CURRENT FIELD 
BR 1200$ ;GO TO COMMON CODE 

1100$: CALL FNDFLD ;LOCATE THE SPECIFIED FIELD 
CALL NXTLC ;FIND THE NEXT FIELD 
BCS 1300$ ; IF CS, NO MORE FIELDS 

1200$: MOV L$FDES(R3),R4 ;R4 = A(FDES ENTRY) 
MOV R4,F$NAM(RO) ;F$NAM = A(FDES) 
ADD #D$FID,F$NAM(RO);F$NAM = A(FIELD NAME) 
MOV D$RLEN ( R4),F$LEN(RO) ;F$LEN = FIELD LENGTH 
MOV D$ATT2(R4) ,F$VAL(RO) ;F$VAL = FILED TYPE FLAGS 
MOV (R3), R3 ;R3 = LINE & COLUMN 
SUB @D$LNCL( R4), R3 ;R3 = FIELD INDEX -
INC R3 ;R3 = FIELD INDEX 
MOV R3,F$NUM(RO) ;F$NUM = FIELD INDEX 
RETURN ;RETURN TO CALLER 

1300$: JMP ILGFNC ;RETURN ERROR 
I 
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Impure Area Header 

Name 

I$IMPA 
I$FDST 
I$FMST 

I$ILEN 
I$ALLC 
I$SVST 
I$STAT 
I$LLIN 

I$LCOL 
I$VATT 
I$LVID 
I$ADVO 

I$STKP 
I$BEND 
I$BPTR 
I$FCHN 
I$FIXD 
I$BADR 
I$BSIZ 

Offset 

0 
0 
0 

2 
4 
6 
10 
12 

14 
16 
20 
21 

22 
24 
26 
30 
32 
32 
34 

FMS-11 Offset Definitions 
Legare Coleman 
Philip Morris 

Richmond, Virginia 

Distributed at Fall '81 DECUS Symposium 

Length 

0 
2 
2 

2 
2 
2 
2 
2 

2 
2 
1 

2 
2 
2 
2 
0 
2 
2 

Description 

BEGINNING OF IMPURE DATA AREA 
STATUS FLAGS IF FDV IN CONTROL, IMPURE AREA SIZE 
IF PROGRAM IN CONTROL: 

NAME VALUE MEANING 
IS$ALT OPERATOR HAS MODIFIED 

IS$HLP 

IS$INS 

IS$SGN 
IS$DEC 
IS$MED 
IS$DSP 

IS$HFM 

IS$SCR 

IS$CLR 
IS$LST 

2 

4 

10 
20 
400 
1000 

2000 

4000 

10000 
20000 

IS$ERR 40000 
IS$NMS 100000 

IMPURE AREA SIZE IN BYTES 

DATA IN CURRENT FIELD 
FIELD LEVEL HELP 
MESSAGE DISPLAYED 
CURRENT FIELD IS BEING 
PROCESSED IN CHARACTER 
INSERT MODE 
N/A 
N/A 
FORM IS MEDIA RESIDENT 
INITIAL FORM DISPLAY 
IN PROGRESS 
HELP fORM IS CURRENTLY 
DISPLAYED 
CURRENTLY IN SCROLLED 
AREA 
? 
MESSAGE DISPLAYED ON 
LAST LINE 
PROG RkM ERROR 
NO MESSAGE IF ERROR 

IMPURE AREA REQUIRED BY CURRENT fORM 
STATUS FLAGS (I$FDST) IF PROGRAM IN CONTROL 
A (USER'S TWO WORD STATUS BLOCK) 
LINE NUMBER OF LAST LINE ON SCRE,N NOT IN MESSAGE 
AREA 
COLUMN NUMBER OF LAST COLUMN ON SCREEN 
CURRENT VIDEO ATRIBUTES 
LAST LINE VIDEO ATTRIBUTES 
ZERO IF ADVANCE VIDEO OPTION NOT PRESENT, DEVICE 
ATTRIB. BYTE IF ADVANCE VIDEO IS PRESENT 
CALLER'S STACK POINTER 
A (LAST BYTE OF TERMINAL I/0 BUFFER) 
A (TERMINAL I/0 BUFFER) 
FORM LIBRARY LUN 
LENGTH OF FIXED AREA 
A (FORM LIBRARY BUFFER) 
FORM LIBRARY BUFFER SIZE 

Name 

I$FORM 
I$CFRM 
I$HLPF 
I$NFLD 

I$LNCL 
I$FDES 
I$NDAT 
I$RESP 
I$CURP 
I$CURC 
I$ROFF 
I$FOFF 
I$LPTR 
I$LINE 

Offset 

36 
44 
52 
60 

62 
64 
66 
70 
72 
73 
74 
76 
100 
102 

I$FBLK 104 
I$NBYT 1 06 
I$FSIZ 110 
I$FADR 112 
I$DLN1 114 

I$FXD1 120 

I$DLN2 122 

I$FXD2 126 

I$FDS1 130 
I$FDS2 154 
I$PATN 200 

I$DISP 202 
I$HLEN 204 

Line/Column Table 

L$LNCL 0 

L$RESP 2 

L$FDES 4 

L$CLSZ 6 

Length 

6 
6 
6 
2 

2 
2 
2 
2 
1 

2 
2 
2 
2 

2 
2 
2 
2 
6 

2 

6 

2 

20. 
20. 
2 

2 
0 

2 

2 

2 

0 

Description 

NAME OF BASE LEVEL FORM 
NAME OF FORM CURRENTLY DISPLAYED 
NAME OF NEXT LEVEL HELP FORM 
NUMBER OF FIELDS ON FORM (EACH ENTRY IN AN 
INDEXED FIELD IS COUNTED AS A FIELD) 
A (LINE/COLUMN TABLE - LNCL) 
A (FIELD DESCRIPTOR TABLE) 
A (NAMED DATA BUFFER) 
A (RESPONSE BUFFER) 
CURRENT LINE NUMBER 
CURRENT COLUMN NUMBER 
OFFSET INTO FIELD BUFFRE IN RESPONSE BUFFER 
OFFSET INTO PICTURE FOR THIS FIELD 
A (LNCL TABLE ENTRY FOR CURRENT FIELD) 
OFFSET FROM FIRST LINE ON SCREEN TO FIRST LINE OF 
FORM 
FORM LIBRARY CURRENT RELATIVE BLOCK NUMBER 
NUMBER OF BYTES REMAINING IN FORM LIBRARY BUFFER 
NUMBER OF BYTES IN FORM 
A (NEXT BYTE IN FORM LIBRARY BUFFER) 
DUMMY LNCT ENTRY TO PROCESS LEFT PART OF FIXED 
DEC FIELD 
(LAST WORD OF I$DLN1) A (DUMMY FDES FOR LEFT PART 
OF FIXED DEC FIELD) 
DUMMY LNCT ENTRY TO PROCESS RIGHT PART OF FIXED 
DEC FIELD 
(LAST WORD OF I$DLN2) A (DUMMY FDES FOR RIGHT 
PART OF FIXED DEC FIELD) 
DUMMMY FOES FOR LEFT PART OF FIXED DEC FIELD 
DUMMY FOES FOR RIGHT PART OF FIXED DEC FIELD 
SET TO 052525 TO INDICATE THAT THE IMPURE AREA 
HAS BEEN INITIALIZED 
? 
LENGTH OF IMPURE AREA HEADER 

LINE AND COLUMN ON SCREEN WHICH CONTAINS THIS 
FIELD. BYTE O CONTAINS THE BINARY LINE NUMBER AND 
BYTE 1 CONTAINS THE BINARY COLUMN NUMBER 
ADDRESS OF AREA WHICH CONTAINS THE DATA CURRENTLY 
DISPLAYED IN THE FIELD. THIS DATA COULD BE THE 
FILL CHARACTER,DEFAULT VALUE, VALUE OUTPUT BY 
PROGRAM, OR VALUE INPUT BY OPERATOR 
ADDRESS OF FIELD DESCRIPTOR TABLE ENTRY WHICH 
DESCRIBES THIS FIELD 
SYMBOL WHICH DEFINES THE SIZE OF EACH ENTRY IN 
THIS TABLE 
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Field Description Table 

Name Offset Length 

D$ATT2 0 2 

D$FID 2 6 
D$LNCL 1 0 2 
D$VATT 12 1 

D$CLRC 13 1 
D$A TT1 
D$2ATT 14 2 

D$RLEN 16 2 
D$FXLN 20 1 
D$PLEN 21 M 
D$PICT 21+M 1 

21+M+1 N 
21+M+N+1 1 
21+M+N+2 0 

Description 

FIELD ATTRIBUTES FLAGS 
NAME VALUE MEANING 
D2$VRT 20 VERTICAL TAB 
D2$DEC 40 FIXED DECIMAL 
D2$ZFL 100 ZERO FILL 
D2$TAB 200 AUTO TAB 
D2$DIS 400 DISPLAY ONLY 
D2$RTJ 1000 RIGHT JUSTIFIED 
D2$REQ 2000 RESPONSE REQUIRED 
D2$FUL 4000 MUST FILL 
D2$NEC 10000 NO ECHO 
D2$SPO 20000 SUPERVISOR ONLY 

ASCII FIELD NAME 
ADDRESS OF ENTRY IN FIELD LOCATOR TABLE 
VIDEO ATTRIBUTES FLAGS 

NAME VALUE MEANING 
DV$UND 1 UNDERLINE 
DV$REV 2 REVERSE VIDEO 
DV$BLD 4 BOLD 
DV$BLK 1 0 BLINK 
DV$DWD 20 DOUBLE WIDE 
DV$DHW 40 ? 
DV$GRA 100 GRAPHICS CHAR. SET 

CLEAR CHARACTER 

FIELD ATTRIBUTES FLAGS 
NAME VALUE MEANING 
D1$ARY 40 ARRAY 
D1$SCR 100 SCROLLED AREA 
D1$COM 200 ? 
D1$SNM 400 SIGNED NUMERIC 
D1$ALN 1000 ALPHA-NUMERIC 
D1$ALP 2000 ALPHABETIC 
D1$NUM 4000 NUMERIC 
D1$MIX 10000 MIXED PICTURE 

MAXIMUM RESPONSE LENGTH 
LENGTH OF FIELD PICTURE IN BYTES 
FIELD PICTURE 
LENGTH OF DEFAULT VALUE IN BYTES 
DEFAULT FIELD VALUE 
LENGTH OF HELP TEXT IN BYTES 
HELP TEXT 
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DBMS-10/20 Menu Responses: 

Item 1: Provide an integrated Data Dictionary 

Seq. 5.2.2 
Page 1 of 2 

This is under active investigation as part of a longer range 
strategy for information management on Large Systems. We are studying 
the nature of an Information Resource Directory facility which is 
oriented toward both productivity in automated systems and tracking of 
resources for the enterprise. We can make no commitments at this time, 
but will be informing customers as the strategy evolves. 

In the shorter term, we see a need for a means of describing 
data, common to several system processes. Customers will probably see 
an evolving capability, starting with ~imple descriptions. 

Item 2: Provide an inquiry language which is simpler and easier 
to use than IQL. 

We are currently investigating changes to IQL which will make it 
easier to use in the data base environment. In the long term we are in 
the process of evaluating our overall information management strategy. 
Query language capabilities are clearly a central issue. 

Item 3: Move the DBCS out of the user address space. 

This item is under active investigation internally to define the 
scope of the work involved. We would like to do this one also, but it~s 
not necessarily straight-forward. 

Item 4: Provide a transaction processor similar to the Univac 
"TIP" product. Support fixed preamble with user responsibility for the 
remainder of the message. 

We currently have no plans in this area for work directly on 
large systems. We believe that the correct solution to this problem for 
large systems customers involves dedicated resources for the transaction 
processor, with application systems capabilities either local or remote 
from the concentrator. Corresponding data base capabilities must also 
exist locally or remotely. We believe there will be a corporate 
solution to this problem. There is work, however, in the area of the 
COBOL-Bx standard, which specifies a COMMUNICATIONS region. This 
facility includes message sub-queues between processes, and may solve 
some of the need in this space. 

Item 5: Provide DBMS Page inventory information to improve 
store operation performance when searching for space for a record. 

This is an item that was originally on the wish list for version 
6. It~s not difficult, but was voted (by customer poll) lower on the 
list of desired features than others and was consequently dropped. We 

-- are currently in the planning phases for the next release, and will 
include this as a requested item on the desired feature list. Obviously 
we can~t make any promises until we have been through prioritization and 
scheduling. 
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Page 2 of 2 

Page 2 

Item 6: Allow store option which would inhibit connection to 
an automatic set. 

We'll consider it. This is the first time we've heard of it, 
but it's a good suggestion. This is also a good time for suggestions. 
An alternative possibility is the use of data base procedures to 
conditionally store or remove from set memberships (or do virtually 
anything else}. 

Item 7. Speed up the processing of the invoke command. 

This is also under consideration. We recognize the start-up 
costs involved for small operations on large sub-schemas, particularly 
for user-written, data base specific utility programs. We are looking 
at what is involved in a re-design of the BINDing operation. This may 
have to wait one more release, as we interested in a short next release. 
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ADJ\Bl\S--M, A "VAUJE-BASED" DIMS FOR PDP-11 AND VAA CCMPUTERS 

Arthur c. CUrtis 
and 

David Keller 
Software !\G of North l\merica 

Reston, Virginia 

ABSTRACT 

I\Dl\BAS-M is a full facility data base 
management system designed specifically for use 
with the Digital POP-11 and VAA-11 series of 
catpJters. It will function under the RSX-llM, 
RSX-llM-PWS, IAS and VAA/VMS operating 
systems. AD!\BI\S-M is a "value-based" DIMS 
utilizing the relational data model 
(inplemented via inverted lists) and 
incorporates a Data Dictionary to control and 
manipulate data bases. 'llle ADASCRIP!'-M query 
language,a report writing facility, and a 
conplete set of utility programs to 
interactively create and maintain data bases 
are included with the product. 

fbilosophy of ADl\BI\S-M Inplementation 

1he basic set of software development tools required to build 
applications from sirrplistic batch all the way up to sophisticated 
online MIS systems usually include several or all of the following: 

o data base management system 

o data dictionary 

o end-user query language 

o report writer 

o high-level applications programming language 

o screen/forms manager 

) ) 
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Data base management (i.e. the data and its a=ess paths) is the 
basis of organizational and application information systems. 
Virtually every online or batched transaction in such systems will 
involve one or rrore data base accesses, either (1) to retrieve from 
existing data for display or validation, or (2) to add new data to 
existing data bases. 'llle data base is therefore the foundation of 
user applications. All other software tools can be evaluated in terms 
of getting data in and out of the data base: ease of use, 
reliability, flexibility and performance. 

'llle basis for a data base manager is its data model. 'lllis model 
determines how data is to be a=essed, both logically and physically. 
'llle three classic models are usually labelled the hierarchical, the 
network and the inverted (including relational). One of the problems 
ass=iated with traditional data base irrplementations has been the 
selection of a data base management system that was suited for an 
organization's initial data base but not flexible in modelling 
evolving information requirements. For exanple, an organization may 
have initially selected a hierarchical Da-1S that provided an easy 
irrplementation of the bill of material application. As the 
organization evolved however, new information requirements 
necessitated oontorting the hierarchical model to support a network or 
perhaps even a "flat file" or inverted approach. 'Ibday, 
state-of-the-art data base management software provides for all three 
data models. How then does one determine which of these packages best 
meets data modelling requirements now and in the future? 'llle key 
words are "now" and "in the future". Built-in flexibility is 
required. Beneath the three logical data models is a physical data 
structure implementation. 'lllis irrplementation is what will provide an 
organization either with flexibility or built-in obsolesence. 

Given today's hardware and software, there exist only two traditional 
ways of implementing data structures. 'lllese two architectures are 
pointers and values (relations). "EQinter-based" systems make use of 
physically embedded pointers to effect relationships between data 
records while "value-based" systems use the actual data values in the 
reoords to do so. 'lllis simple distinction should not be 
underestimated. Remember, selection of data base models on which to 
build applications will ultimately depend upon the flexibility of the 
data structures supporting the desired data relationships. 
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In a pointer-based DBMS, both prograrrmers and end-users ultimately end 
up navigating record-by-record through the data base in order to get 
information. such systems are also called "designer" systems because 
of the burden of knowledge about the the data base design that is 
forced on users in order to be able to access data. It is required 
that the system designers spend considerable effort in designing the 
data base because once it is implemented there is little flexibility 
for changing the hard-wired pointers which effect the data 
relationships (and hence the access paths). 

"Value-based" data base managers provide for flexible growth. 'lhis 
has been reflected in the data base research which addresses the 
problem of acccm:xlating growth and ccmplexity in the number of 
applications, in addition to human engineering for both data 
processing and end-users. 'lhe relational or value-based models 
provide flexibility and ease of use. Value-based data bases are easy 
to design and conceptualize because all users, including systems 
analysts and programmers, deal with "flat" files or too-dimensional 
tables. Because there are no chained pointers, such systems are 
easier to implement. Such data bases allow for non-procedural or 
non-navigational access to data. Instead of accessing 
record-by-record, as in a pointer-based DBMS, a user or programmer 
deals with collections of records that have selected values, leaving 
any navigation to the DH-IS. 

Maintenance is easier in a value-based system because the data access 
paths are independent of the physical records. Records are accessed 
by reference to their data values rather than by the existence of 
pre-determined physically linked pointers. 'lhus the addition or 
deletion of new access paths does rot physicallyattectthe data base 
records. Because the data structures are independent of program 
logic, changes that must be made to applications are minimized through 
the use of non-navigational data access. Reliability of the data base 
is enhanced and the data base is easier to recover due to the absence 
of physical pointers which may be corrupted if the operating system, 
machine or data base manager fail when pointer maintenance is taking 
place. In a value-based system, there can be no broken chain pointers 
because there are no chains or pointers. One of the major benefits of 
a value-based system is that files are logically interdependent (by 
means of inherent values) but physically independent (by lack of 
ent>edded pointers). Files may grow, new files and relationships 
added, and files may be distributed across a network without requiring 
physical structural changes to those files or related files. 
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All of these characteristics of a value-based DBMS contribute to: 

o simplicity in data base design 

o easier programming 

o faster transaction processing 

o ease of application and file maintenance 

o modular data base growth 

o ease and speed of recovery 

ADABI\S-M is a highly sophisticated, value-based D™8 specifically 
designed for Digital VAX and PDP-11 canputers. It is an efficient 
implementation of proven DH-IS techniques and is written in Macro 
assembler for maximum efficiency and performance. 

An overview of ADABAS-M For VAX and PDP-ll Environments 

ADABAS-M consists of a Nucleus, a set of Data Dictionary and general 
purpose Data Base Administrator (DBA) utilities, a data base query 
(ADASCRIPI'-M) , a report facility and an application program "CALL" 
interface routine. 

'lhe Nucleus 

'lhe Nucleus is a reentrant task (or VMS detached process) which is 
multi-tasked and multi-threaded. 'lhat is, it can be used 
simultaneously against multiple data base files by multiple users, 
where each user may be using the query/report facility, or a batch or 
interactive application program. In addition, the data base 
administrator (DBA) can use the general DBA utilities while the data 
base is active. 

User tasks are processed within the ADABAS-M Nucleus by priority. 
Like an operating system, the task with the highest priority and with 
all required resources available, is processed. When a task becomes 
blocked, (e.g. waiting on I/0 to ccmplete) the next highest priority 
task is processed. Within a priority class, a round robin scheduler 
insures equitable Nucleus processing time. Note that this facility 
allows the DBA to give query users higher priority than batch jobs. 

'lhe Nucleus is responsible for data base security and integrity, 
retrieval and formatting of data, and editing and storing of data. 
All data base activity is routed through the Nucleus. 

( 

"'C Cf) ., "' '° .0 "'. 
"' U1 
OW ;~ 



(11 

N 
(11 

Pl\GE 5 

'lhe Utilities 

Interactive DBA utilities enable the DBA to define, control and 
maintain data bases and the run-time environment for the Nucleus. 
using the utilities, the DBA may: 

o interactively create and maintain file, record and logical record 
view (USERVIEW) definitions within the Data Dictionary (analagous 
to the CODASYL schema and sub-schema definition) 

o load new files at high-speed or merge records fran sequential 
files with existing files 

o open, close and lock files for access/update 

o control access to data base files via file passwords manipulation 

o save, restore and regenerate a data base to recover fran disk 
and/or soft system failures 

o obtain Data Dictionary information about any or all data base 
files 

o prioritize and otherwise affect the job mix within the Nucleus 

ADASCRIPr--M 

I\DASCRIPl'-M is an adhoc query facility which uses English-like 
language to enables users to retrieve, display, update and delete data 
held in an ADABAS--M data base. ADASCRIPr--M will be discussed further 
in the 'Data Base O:mnands' section. 

Report Writer 

ADABAS--M includes a full-feature report writer that is easy to use. 
'Ihe report writer includes many powerful features, such as: loop 
control, control breaks, sorting, canputation, edit masks, and 
built-in functions including MIN, MAX, 'IDrAL, AVERAGE, SUM, and COUNT. 

'lhe CALL Interface 

ADALNK, a data base interface routine, enables user-written programs 
to call ADABI\S--M and request execution of ADABI\S--M data base commands. 
Although sanewhat similar to the CODASYL data manipulation language 
{CML) canrnands, ADABAS-M' s command set is non-navigational, with the 
ccmnands being higher-level {"value-based"), and as such are less 
procedural and easier to use. User programs can be written in any 
language supporting the RSX/IAS or VAX,I\MS calling convention, such as 
Pascal, c, CX>OOL, FORI'RAN, BASIC-PWS-2, etc. 'lhis interface will be 
discussed further in the 'Data Base Canrnands' section. 
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'Ihe System Dictionary {SYSDIC) is created when ADABAS--M is generated. 
On initialization, it only contains information about itself {which in 
turn is an ADABAS-M data base file). As user data base files are 
subsequently added to the data base, their File, Data and Userview 
definitions {analagous to the CODASYL schema and sub-schema concept) 
are added to this Data Dictionary file. 

'lhe information contained in SYSDIC is used to determine the structure 
and status of user data base files. In addition, SYSDIC contains the 
Control Dictionary which, at start-up time, defines the ADABAS--M 
run-time Nucleus and environment parameters for the current session or 
execution. 

Only those parts of the SYSDIC Data Dictionary in use, are in memory 
at any one time. All system and user file information is "aged" in 
memory using a least-recently-used {LRU) algorithm. 

'Ihe irrplernentation of ADABAS--M uses an integrated data dictionary. 
'lhe data base manager {Nucleus, etc.) could not function without the 
Data Dictionary information. It is an active Data Dictionary also in 
its efforts to minimize memory requirements, because onl y those dictionary 

definitions which are in active us e are read i nto memo ry 

'lhe System work File {SYSWRK) is controlled by the Nucleus and is used 
as a terrporary scratch file and buffer area. At any one time, it may 
contain information about the status of various data base users 
(threads), collections of bit strings representing intermediate 
results fran users' data base carmands, and DBA utility line editor 
data. 

'Ihe System Log File {SYSLCG) is a continuously reused sequential disk 
file containing information necessary to enable a "warm" restart to 
recover data bases after the various types of system failure. SYSU).'.; 
contains "before" and "after-images" of all update activity for user 
and system files. It also contains 'clean-points' which indicate that 
the data base is logically correct, and therefore restartable, at that 
point. 
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SYSCMP 

'!he System Dt.lrrq:> File (SYSCMP) is used to capture a snapshot of the 
system at the time of data base failure or if the DBA uses the SNAP 
utility. '!his durrp provides technical support personnel with the 
necessary Nucleus internal information to aid in remote problem 
diagnosis and resolution. 

Definitions 

Data Base - A data base is collection of data base files required by 
an application or group of programs. 

File - A user data base file is a collection of related records which 
are to be treated as a unit. A data base may contain one or more 
files. 'Ihese files need not be related to each other. 

Record - An ADABAS-M file consists of a number of data records. Each 
record contains related information about an entity represented in the 
file. A file may contain one or more record types. 

Internal Sequence Number (ISN) - As a record is added to an ADABAS-M 
file, an ISN is assigned to it. An ISN is a binary number that 
uniquely identifies that record within a file. ISNs are used by 
ADABAS-M during search operations and are analagous to the CODASYL 
data base "key" concept. 

Field - A record consists of a number of "named" fields. Each field 
is given a unique field name when the record type is defined to the 
Data Dictionary. Fields in a personnel file might be NI\ME, AGE, 
SALARY, etc. Although the field names would be the same for each file 
record, the field values could differ fran one record =currence to 
another. 

Descriptor (or key) - Fields in a data base file can be designated as 
"descriptors". Descriptors enable canplex but flexible search 
requests to be issued. ADABAS-M autanatically maintains inverted 
lists for descriptors and uses these lists to process records in 
random or sequential order based on descriptor value, and to pr=ess 
collections of records based on Boolean combinations and/or ranges of 
descriptor values. 

ADABAS-M does not acoess any data records while finding a collection 
based on Boolean criteria. 'Ibis pr=ess is effected entirely by 
forming bit map masks of ISN lists obtained from the inverted lists. 
'!he benefit is having retrieval statements operate at almost memory 
speeds against the inverted lists to identify those records meeting a 
user's selection criteria. 
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Repeating Group - A group of fields that can ocour multiple times 
within a record is called a repeating group. Repeating groups are 
either single-field or multi-field. '!hat is, they may have one, or 
more than one field per group occurance (or member). See figure 1 for 
an exanple of repeating groups. 

'!he concept of repeating groups is a very powerful feature which 
several other relational Da-!S models do not directly support. As a 
direct result, these DIMS models cause an explosion of flat files or 
relations which could have very easily been stored as repeating groups 
within a record. '!he indirect result of lack of repeating groups is 
an explosion in redundancy necessary for these relational model 
implementations to effect relationships across tables. 

Any field in a repeating group may be specified as a descriptor and 
many repeating groups may be defined for a record. Repeating group 
members defined as descriptors may be manipulated by the CML camiands 
'First', 'Last', 'Next' and 'Previous' merrtier. 

Userview - When processing data from a file, the user or prograrrmer 
normally will only be concerned with a subset of the fields in each 
record. '!his subset is called a Userview (or subschema). A Userview 
is created by the DBA and stored in the Data Dictionary. In addition 
to the name of the Userview, this definition also specifies the fields 
to be used, their order, length and format. ADABAS-M requires that a 
Userview be used to acoess any fields of records in one of its files. 
At run-time, ADABAS-M maps the Userview's logical record onto that of 
the corresponding physical record (run-time binding as opposed to 
cO!!pilation-time binding). 

Userviews enable "data independence". '!hat is, changing the physical 
order of fields in a record does not affect existing programs. If a 
new field is added to record, those programs that do not have the 
field defined as part of their Userview(s) are also not affected. No 
recompilation, re-linking and subsequent debugging of existing user 
programs is thus ever required for such data base changes. 

Userviews may also be used to effect forms and screen management, as 
they may be designed to be displayed, and can contain text messages. 
Non-printable ASCII characters can also be embedded in Userviews. 
'Ihese may be used to format the display using terminal advanced video 
features, cursor or forms control, etc. Escape sequences for both DOC 
and non-DEx::: terminals can be used as necessary. '!he benefit of such 
capability is to have formatted information rather than just raw data 
displayed irrmediately on a user's screen. 

l'bonetics - '!he use of phonetics for data retrieval or selection 
reduces the number of errors caused by spelling variations. '!his is 
aCCO!!plished by storing the phoneticized information in a canpressed 
form. Any string field may be defined as 'l'bonetic'. '!he ADABAS-M 
phonetics routine implements the highly regarded New York State 
Identification and Intelligence System (NYSIIS) phonetics algorithm 
and is especially accurate in phonetic matching of Hispanic surnames. 
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MaXimum flexibility is provided by such features as: 

o multi-data base support 

o multiple concurrent retrieval and update users ·per data base 

o 100+ files per data base 

o up to 16 million records per data base file 

o up to 255 fields per data base record 

o up to 128 bytes per field 

o data types of ASCII numeric, ASCII and binary string, dates, 
RAD50, floating point and integer 

o up to 32 descriptor keys per record 

o multi-volume file support; e.g. a data base file may be 
CO!lprised of up to 8 Files-11 files spread across mulitple packs, 
even of diverse device types 

File Structure 

Each user data base file in an ADABI\S-M data base 
Associator and a Data Storage Area. Figure 2 
structure of an I\DABI\S-M file. 

consists of an 
illustrates the 

'Ihe Associator - 'Ihis contains the access structures for the file. 
For each descriptor field in the file, the Associator contains an 
inverted list to map each key value to the list of ISNs (internal IDs) 
of the records in which that value occurs. An ISN is mapped to the 
corresponding physical record address by the Nucleus via use of that 
file's /!ddress COnverter, which contains one entry per record in the 
file. 'Ihe /!ddress Converter is the only place the Associator has to 
be altered in case a record is moved in Data Storage, no matter how 
many descriptors are defined for the file. I\DABI\S-M allows any data 
item or field to have an associated index. However, the storage 
overhead which usually acC011panies inverted lists is reduced by the 
use of forward and trailing key compression. 'Ihese denseley compacted 
keys minimize access times, and save valuable disk and merrory storage 
buffer space. 
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'Ihe Data Storage Area - 'Ihe Data Storage Area contains the data 
records for the file. Records are stored as variable length 
compressed strings. A number of records may occupy a single block (or 
sector), or a single record may span a number of blocks. Field values 
are represented in the smallest number of bytes (words for RAD50 
fields) required to maintain their accuracy. N:> space is reserved for 
empty, or null, fields and repeating group rnerri:lers. 

'Ihe Data Storage Area consists of one or more extents, where an extent 
is a Files-11 file. When a user file is created, the DBA defines to 
the Data Dictionary its device and number of blocks . After sane time, 
this extent may fill. 'Ihe DBA can then add further extents, possibly 
on other disk devices. Up to 8 data extents are allowed, and each 
could be on a different disk device. 'Ihe benefit of such an approach 
is that a data base file need not be unloaded in order to increase the 
number of records in that file, and extra disk storage need not be 
allocated until actually required. 

Utilities 

Utility prograrps exist for the DBA. to define, modify and maintain an 
ADABAS-M data base. In this section, those utilities used for File, 
Data and Userview definition will be discussed. Other utilities will 
be discussed in the 'Inter-task CCmnunications' and 'Backup and 
Recovery' sections. All ADABAS-M utilities are fully interactive with 
HELP facilities at each level of operation. 

'Ihe ™ Utility 

'Ihe FILE utility enables the the characteristics of a file to be 
defined, modified or listed through the integrated Data Dictionary. 
'Ihey include the file name, its optional access and update passwords, 
f i le and Data Dictionary status , number of records and descriptors, 
and Data Storage Area extent locations and sizes. 

'Ihe DATA Utility 

'Ihe DATA utility allows the DBA to define and update the 
characteristics of the data to be held in a file, including the name 
of each field, its type, format, and descriptor characteristics. A 
descriptor may be defined to have data or null values, or both, to be 
included in the inverted list in i ts file's Associator. 'Ihe DATA 
utility has a line editor which may be used to define/modify data 
definitions. Alternately, a data definition may be may be loaded from 
a disk file which was created by a text editor such as Em' or SOS. 

Data types include string, integer, ASCII numeric with trailing or 
overpunch s ign, binary, floating point, RAD-50 and date. Date fields 
allow the user to specify a date in llfIDDYY (or 1+1-DD-YY) format. 
ADABAS-M stores this internally as YYMMDD so that searches may be done 
on date ranges. 

( ( 
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'lhe VIEW utility enables Userviews to be defined. A Userview 
describes the fields, their order, format and size to be entered or 
retrieved by a user. Userviews may include repeating groups. 'lhe 
VIEW utility has a line editor which may be used to define/ modify 
Userviews. Alternately, a view definition may be input from a disk 
file. 

A murber of Userviews can be defined for a file, and any number of 
users may share a Userview concurrently. 'lhe information contained in 
a Userview definition is referenced by the ADABAS-M Nucleus at 
run-time when a program requests data from a record. Userview 
information is read into memory from the Data Dictionary with the more 
active Userviews kept in memory to minimize reads from the Data 
Dictionary. 

'Ihe WAD and RWAD Utilities 

IDAD is used to populate an empty file, while RWAD is used to merge 
records into an existing file. Both require a load Userview which 
defines the layout of the sequential input file records being loaded. 
N:>t all input file record fields need be loaded, and their order can 
be changed as necessary before a load is performed. WAD is a 
high-speed loader. 

Inter-task o:mnunication and Data Transfer -----
A "thread" is a ccmnunications link between a user task and the 
ADABAS-M Nucleus. 'lhis link is established when the user task (or 
ADASCRIPT-M) issues an OPEN THREAD command. A 1500 byte subroutine 
called ADAI.NK is linked with applications programs to enable the 
program to CO!llllUilicate with the Nucleus. 'lhe ADAI.NK interface routine 
does not require the dedicated use of any of the application program's 
APRs on a PDP-11. A user program passes parameters indicating the 
requested data base action by CALLing ADABAS. 'Ibis transfers control 
to the ADAI.NK interface routine which in turn communicates with the 
Nucleus. RSX/IAS SEND/RECEIVE directives (VMS tenporary mailboxes) 
are used for the initial handshake, then all data transfer is done at 
high speed via a pseudo-device driver (for a software virtual device 
IT:) 'Ihis approximately 1 KB device driver is memory resident and 
controls all inter-task corrmunications between the ADABAS-M Nucleus 
and its users. 
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Data Base Cormnands ----
Commands exist to open and close files, find record collections, to 
randomly position by descriptor or ISN value, sequentially process in 
descriptor or ISN sequence, produce histograms (frequency counts of 
records by key value) and to display, update, and delete records and 
repeating group members. 

'Ihe abbreviated command syntax is the same for both ADASCRIPl'-M users 
and application programs. A more English-like syntax with 'noise' 
;.,:,rds is also available to the ADASCRIPT-M user. 

Security and Protection 

l\DABAS-M is designed to autcmatically protect the data base from 
system software and hardware failures. Privacy is secured through the 
prevention of unintentional or unauthorized access to data within the 
data base. l\DABAS-M uses file passwords to prevent unautorized data 
base access. l\ccess and update passwords may be changed online by the 
OBA. 'Ihe OBA may selectively make one or more data base files 
available only for reading or updating for the duration of a 
particular data base session. 

A user can only access data fields that have been defined in his/her 
Userview(s). Userview creation and modification is controlled by the 
OBA. 

ADABAS-M automatically checks and validates field forms using Data 
Dictionary information and safeguards against field trunction. 

Records must be 'held' by a user before thay can be updated or 
deleted. 'Ibis is done using the Hold Record (HR) carmand or the hold 
modifier on another command, such as DRH, which displays and holds a 
record. 'Ihe record "lock" is removed when the Release Record (RR) 
cx:mnand is issued or another record from the file is retrieved. 

Backup and Recovery 

Recovery/restart capabilities are crucial to the success of most data 
base applications from si11Plistic batch systems all the way up to 
sophisticated online systems. DJ:t.!S-based systems, like online 
systems, must therefore be designed with failure in rnind. 
Consequences of hardware or software failure are highly visible and 
magnified under D™S, in part due to the integrated nature of data and 
file sharing under DJ:t.!S :inplementations. Recovery/restart is not a 
feature to be added to DJ:t.!S applications after they have been 
implemented. Systems must be designed to take advantage of whatever 
facilities are available to guarantee both the logical and the 
physical integrity of the data base, and hence the success or failure 
of the application system. 

) 
Journal File -----

'Ihe System IDg File (SYSJ:J::G) contains before- and after-images of all 
records added or updated. Record deletions are also recorded. When 
an update (add, delete or modify) is done, it may not be imnediately 
written to the data base file on disk, in order to reduce disk I/0. 
Feriodically, ADABAS-M flushes its buffers and writes a 'clean-point' 
to the log file. 'Ihis marks a place where the data base is logically 
and physically intact, and can be restarted. 

Auto-restart 

When ADABAS-M is started-up, the system log file is checked to see if 
ADABAS-M was shut down gracefully. If not (because of hardware or 
software failure), transactions that took place after the last 
'clean-point' are "backed-out" and reapplied so that the index and 
data structure integrity is not compromised. 

System Backup and Recovery 

When the system log file fills, the ARCHIVE utility is used to back it 
up to tape or disk so that the log file can be reused. 'Ihis can be 
done on-line. 'Ihe complete data base environment can be captured 
periodically using the SAVE utility. During system SAVE, the data 
base is available in "read-only" mode. To recover a data base, the 
SAVEd system is restored using the RES'IDRE utility and the l\RCHIVEd 
log images are applied in a forward direction using the REX;ENERATE 
utility. 

OPERATir-.K; SYSTEM INTERACTION 

'Ihe shared, reentrant ADABAS-M Nucleus is a non-priviliged task that 
runs in 28 - 38 KW on a PDP-11 or a recamiended VMS working set of 128 
pages minimum on a VAX. It is therefore subject to the same operating 
system conditions as any other task or process. 'Ihe inter-task driver 
requires 1000 bytes; ADASCRIPT-M uses a minimum of 24KB. User 
programs have the 1500 byte ADALNK module as part of their task 
(process) space. 

All system and user file extents appear as sequential FILES-11 
structure files and can be manipulated by operating system utilities 
such as PIP or VMS COPY. If these extents are defined to reside on 
logical devices, they may also be redirected in the event of a disk 
drive failure. 

'Ihe DEA "console" terminal is available for other work while ADABAS-M 
is running. 
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SUmnary 

Data base management (the data and its access paths) is the foundation 
of application systems. ADABAS-M is a canplete DIMS supportive of 
hierarchical, net'wOrk and inverted/relational data models. 'Ihrough 
"value-based" architecture, ADABAS-M provides a flexible, easy-to-use, 
and efficient technique for the development of user-oriented 
application systems. With an extensive array of data base maintenance 
utilities, an application program interface, Data Dictionary, 
query/report writer, security, backup and recovery facilities, 
ADABAS-M supports the data management and processing requirements of a 
diverse group of VAX/PDP-11 users. 
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4303 Santa Barbara 
Columbia, Missouri 85201 
July 11, 1982 

TECO Special Interest Group 
c/o D.E.c.u.s. 
One Iron WaY, MR2-3/E55 
Marlboro, Mass. 01752 

Dear Sirs: 

Seq. 6.3.7 
Page 1 of 1 

I am a zealous user oF TECO. MY hardware consists ma
inly oF LSI-11/23 1 s runnins RT-11, occasionally RSX-11. I 
would like to re-link MY TECO to run as a Foresround Job 
under RT-11, however, I discovered that mY TECO obJect li
brary is incomplete. I am writins to learn iF the TECO ob 
Ject library is available From you. 

As a macro Prosrammer, I would be very interested in 
reuiewins the routines From which TECO is built. I under
stand that the source is not distributed usually so not to 
encourase variations. I would be amenable to a sentleman's 
asreement not to distribute or alter code. On the other 
hand, I only really desire a listins to review. Please res
pond as to which iF any oF these are acceptable to You. 
Thanf, you. 

D Si"ii/t~ 
Don Delwood, M.D. 

6-12 



MICROSOUND COMPANY 

28 July 1982 

DECUS 
ATTN: TECOEXPERT 

One Iron Way, MRO2/E55 
Marlboro, MA 01752 

e BOX 1153 

e LOOMIS, CALIFORNIA 95650 

I would appreciate your forwarding this to one of the 
TECO experts. Return this with comments if you wish. 

Problem is with V36. I am unable to load VTEDIT.TEC as 
I do with V35: 

After loading TECO, I try EIVTEDIT$$ (as in 35) 
I get *MEM Memory Overflow. 

System is LSI-11 and I have both V3 and V4 of RT-11 with 
same results on either one. Another user suffers same 
problem. Possibly my files are incorrect. I have: 

TECO.SAV 
VTEDIT.TEC 

V35 V36 

51 
23 

50 
32 

V35 is so slow I still use V28. I know there is KED and 
I use it too but I can hardly just discard an old friend. 

Sincerely, 

~~zman 
TECO PERSON 

6-13 
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National Museum of Natural History · Smithsonian Institution 
WASHINGTON, D.C. 20560 ' TEL. 202· 3 5 7 -2 9 3 8 

Mr. Paul D. Clayton 
Republic Management Systems 
One Neshaminy Interplex, Suite 306 
Trevose, Pa. 19047 

Dear Mr. Clayton: 

March 25 , 1982 

I just received the February issue of the OMS SIG Newsletter, and 
was delighted to find a section on word processing. NMNH has been using 
a WS 200-48 system for about a year with great success, and we are 
anxious to learn from the experiences of other users. We are new to the 
DEC family, and need guidance on how to go about discovering other WPS 
users, perhaps through DECUS. Do you have time to talk with me about 
this by phone in the near future? 

DEC seems to think we are using the system in creative and unusual 
ways. They may be just flattering us because we may be a big customer 
in the future, but if we do have some good ideas that others can use, we 
would be happy to contribute them to the newsletter. 

For Example, would you be interested in writeup on a method for 
automatically numbering list processing records? My method requires 
connecting two host ports (eg. HOST2 and HOST3) with a cable. I then 
send a document to HST2 as if printing, and receive it on HOST3 using CX 
set to HD. The 'printout' with its page numbers is thereby transferred 
to a document. To consecutively number records in a list, I insert 
print commands and page breaks so each record starts a new page and the 
page number 'prints' at the top of the page in the first field of the 
record, With some creative thlnKing, the same basic procedure could be 
used for numbering lines and paragraphs, which Eisenberg (newsletter 
article) said could only be done by brute force. The method has its 
drawbacks (eg. underlining gets messed up), but may be of some use to 
other WPS users. I hope DEC makes the method obsolete by providing a 
math package for WS200's, but I'm not holding my breath. 

On another matter, we wish to send WPS documents to non-DEC 
photocomposers to publish scientific papers, but are hindered because 
WPS won't send underlining (extensive in our manuscripts) through CX. 
To get around this in a recent test, we flagged each underlined word 
with '@' characters, but that required extra typing and wouldn't be a 
good long-range solution. Our problem would easily be solved if WPS 
would let us do search and replace operations on the invisible 
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underlining commands, but it won't. Do you know of any solution? Could 
OS-8 replace the invisible . commands with visible ASCII characters, for 
example? We can't predict what brand of photocomposer will be used next 
because of government printing regulations, so we pretty much have to 
depend on using CX and visible ASCII characters. DEC just keeps running 
us around in circles on this problem. 
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Fall '82 DECUS Symposium 

AIRPORT TRANSPORTATION 

Luxe Livery Service, Inc. has offered to provide our attendees Airport transportation to and from the Los 
Angeles Airport at a discounted fee. The total cost for our attendees will be fifteen dollars ($15.00) each 
way excluding driver gratuity_ 

You can arrange to be met at the airport outside your airline by a uniformed driver who knows your name 
and where you are going. The driver will load your baggage and take you directly to your hotel. 

FROM LOS ANGELES AIRPORT 

After claiming your baggage please proceed to the center island, across from the baggage claim area. The van 
service is only permitted to park to load passengers. If you ~o not see Luxe Livery's green van in your area, 
watch for them in traffic• they may be circling the airport. To be recognized by the driver detach and wave 
the green portion of your transpass as he approaches. In the event you do not make contact with your driver 
within 10 minutes, please phone (800) 422-4267 or (714) 558-1413 and ask to speak with the dispatcher. 

TO LOS ANGELES AIRPORT 

Call (714) 558-1413 after 7:00 p.m. the evening before service to confirm your reservation and pick-up time. 
Meet the van at the hotel's main entrance. Be prompt! The drivers are not permitted to wait more than 
10 minutes. Remember, Airport check-in lines are usually quite long. 

SPECIAL NOTES: 

1. Acquire a transpass from the DECUS office. A special mailing will be done for all preregistered attendees 
and DECUS Leadership. Anyone else wishing to recieve the transpass must call the DECUS Office at 
(617) 467-4875. 

2. 

3. 

4. 

5. 

6. 

Each attendee is required to have their own transpass. Therefore, when requesting transpasses from the 
DECUS Office please state the correct number you need. 

Phone Luxe Livery Service and make an advanced reservation. The phone number for outside California 
is (800) 854-8171 and within California (800) 422-4267. 

The transpass must be presented to the driver at the time of transfer to be eligible for the discounted 
rate. 

The transpass has no value in itself, cannot be bought or sold, and must be used in conjunction with 
CASH ONLY at the time of transfer. 

Please pass this information on to your SIG/LUG members so they can also benefit from this offering. 



DIGITAL EQUIPMENT COMPUTER USERS SOCIETY 
ONE IRON WAY, MR02-1/C11 
MARLBORO, MASSACHUSETTS 01752 

ASSOCIATE 

MOVING OR REPLACING A DELEGATE? 

Please notify us immediately to guarantee continuing 
receipt of DECUS literature. Allow up to six weeks 
for change to take effect. 

( ) Change of Address 
( ) Delegate Replacement 

DECUS Membership No.: _______ _ 

Name: _____________ _ 

Company: ____________ _ 

Address: _____________ _ 

State/Country: __________ _ 
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