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1. Summary

During the first half of 1979 , Computer Corporation of

America continued to provide its network—oriented database

management utility, the Datacomputer , which is used by the

seismic research community and by other users in diverse

general networking applications. The Datacomputer ’s

software system is designed to allow convenient and timely

access to large on—line databases and to promote data

sharing by multiple remote users communicating over a

network.

The Datacomputer offers cost—effective large—volume

storage capacity plus the ability to select and retrieve

manageable subsets of data for efficient local processing.

It is the only operational general purpose database system

capable of manipulatin g data sets in excess of a trillion

( bits.

This very large storage capacity is made possible by the

incorporation of an Ampex Terabit Memory System (TBM).

The TBM at CCA is the only public installation of a data

storage system based on videotape technology. The site is

configured to hold up to 175 billion bits on line ,

-__~~~ -~~ - _____________________
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distributed over four IBM tape drives. Storage of data

which may be referenced ver y seldom —— perhaps once in

several years —— is managed on off—line tapes.

CCA operates and maintains the Datacomputer ; as an

attendant obligation , it responds ..4uickly to the need s and

problems of’ its users when they arise . The support

functions include the operation of an on—line netmail help

facility and 24—hour coverage of a telephone trouble line.

The intent is for the direct user cf the Datacomputer to

be ~ program running on a remote network host . CCA has

implemented and continues to maintain a number of programs

and subroutine packages which run on several AR PAnet

hosts; these programs provide convenient access to the

Datacomputer for remote users across the ARPAnet.

The interfaces range in scope from very low—level utility

functions (which enable user programs to treat the

Datacomputer as if it were a simple input/output device)

to very sophisticated applications which exercise the

Datacomputer ’s extensive indexing capabilities. Examples

include the following : the DCLINK subroutine package for

interfacing program s written in assembly language or BCPL

to the Datacomputer ; the DCPKG subroutine package for

interfacing Fortran and COBOL programs ; the RDC program

for on—line input of Datacomputer instructions ; the DFTP

.~LJ4.&1~~~~
1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—



___ 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~ -~~~ . -  - -

Datacomputer and SIP , SATR Page —3—
Summary Section 1

program for simple , convenient transfe r of local files to

and from the Datacomputer ; and the MARS Message Archiving

and Retri~ val Service. MARS users do not communicate

directly with the Datacomputer , but rather , use ordinary

netwcrk mail channels to transmit messages for filing and

retrieving ; “demon ” programs operating on CCA—Tenex

handle the actual storing and retrieving of messages on

the Datacomputer as background processes.

Particular effort was directed in early 1979 toward

designing and implementing a doc ument storage and

retrieval service along the lines laid out by MARS , but

distinct in that the document system will perform direc t

file transfers over the network instead of relying on mail

delivery. This document system , named DOCFILE , will be

available later in the year for use by ARPA personnel and

ARPA contractors in storing and retrieving official

contract—related documents. The DOCEILE design

specifications are included in this report as Appendix B.

The seismic application is the largest user of the

Datacomputer . This is true not only in terms of the

amount of data stored , but also in terms of its complexity

and the bandwidth of transfer it requires. Some of the

data involved is sent in real time to CCA , but not

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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is fielded by a small , reliable , dedicated processor ,

ca l led t he Se i sm ic In put Processor , or SIP. This sturdy

in t e r f a ce was des ig ne d an d implemente d b y CCA;  t he SIP

r e f o r m a ts re ce ive d d a ta for e f f ic ie n c y ,  and periodically

forwar ds it in large batches to the Datacomputer.

Ma in tenance  wor k on the Datacom pu ter it self , funded in

part under Contract N00039—78—C—0443, en gen d ere d a new

pro g ram release , Vers ion 5/3, during this reporting

period . The usual rigorous pre—release testing procedures

were followed to ensure the upward compatibility of the

modifications. Corresponding updates to the Datacomputer

user doc umentation were also prepared and distributed .

The num ber of users  an d amount  of d a ta store d in t he

Datacom puter continue to grow. And by mid—1979, the

half— trillion —bit level was surpassed .
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2. Support of the User Community

A continuing and important task for CCA under this

contract is to respond to queries about the Datacomputer

from both the seismic and general user communities.

Because the Datacomputer is a unique —— and evolving ——
network resource , consultations , coordination and

technical assistance are necessary if the best use is to

be made of it. In the following subsections we give

overviews of the seismic and general user communities and

describe the significant developments in several

CCA—provided Datacomputer user interface packages.

2.1 The Seismic User f. ‘~funity

The seismic users of the Datacomputer are primarily (but

not exclusively ) involved with research in the area of

monitoring underground nuclear tests. Their main source

of data is the worldwide network of seismic instruments ,

transmission lines , and data processors known as the VELA

Network. Some of the components of the VELAnet are on the

ARPAnet and use it as a data transmission system . Other



Page —6-. Datacomputer and SIP , SATR
Section 2 Support of the User Community

parts of the VELAnet use leased lines for real—time data

or rely on the shipment of magnetic tape for non— real—time

data.

The Datacomputer is the primary storage and retrieval

resource in the VELAnet. The seismic data activity

requires storage of very large amounts of on— line data

including the following:

seismic readings from arrays of instruments ,

some of which are processed in real time ;

• seismic readings from individual Seismic

Research Observatories (SROs) which are

forwarded from the Albuquer que Seismological

Laboratory;

status and calibration information on

instruments and on the VELAnet;

• derived seismic event summary information ; and

extracted signal waveforms corresponding to

events.

The se ismic instrument readings can be furthe r divided

into long period (one sample per second ) and short period

(ten or twenty samples per second ) while the event summary

information can be divided into preliminary and final

versions. Since the Datacomputer is not designed to

receive real—time data , a special dedicated miniprocessor ,

I !
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the SIP , is used to buffer it as described in Section 4

below.

The status and event summary data are relatively compact

and are of sufficient importance that they will be kept on

line indefinitely. The seismic data readings , however ,

are so voluminous that they fill many reels of mass

storage system video tape . Though most of these reels

are , of necessity,  kept of f  line , they can be mounted when

nee d ed on a d ay ’s notice.

In ea r ly  1979, CCA provided consultation and assistance to

the seismic user community in utilizing the Datacomputer

in the fo l low ing no tewor thy  ways :

In Feb ruar y , CCA re presen tat ives v isi te d t he

Lincoln Laboratories Applied Seismology Group and the ARPA

Nuclear Monitoring Research Office , and contacted the VELA

Seismological Center to explore their future needs;

In March , CCA consulted with the Seismic Data

Analysis Center (SDAC) on their Datacomputer use ,

particularly regarding some network file transfer problems

they were having ;

~~~~~ 

. In April , the Albuquerque Seismological

Laboratory (ASL) was assisted in accessing the

Datacomputer for unusual maintenance operations on the

files stored by ASL ; and

~
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In May, CCA co n s u l t e d w ith SDA C on A R P A n e t

band~.idth experiments which they were about to perform by

sending additional real— time data from SDAC to CCA.

2.2 The General User Community

• There are three broad catagories of non— seismic

• Datacomputer usage. These are:

the on— line interactive interface programs ;

the program demons , and

the special—purpose asynchronous—access

application packages .

At present , on— line interactive use of the Datacomputer ,

the first category above , consists of the DFTP and RDC

programs. DFTP connects in real time to the Datacomputer

and enables its users to transmit local files into and

from the Datacomputer. The RDC program is also a

real— time iterface program ; it is used mainly as a

debugging tool for testing and refining Datalanguage

instructions for later automated use by higher—level

programs. RDC is used heavil y by the CCA staff for

pre— release reliability and regression test ing of new

Datacomputer versions.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  L



Datacom puter  an d SIP , SATR Page —9-.
Su pport  of the User Commun it y Sect ion 2

There  are a num ber of pro gram s t hat au toma t ical l y s tore

data into the Datacomputer. Among these are the SURVEY

system at MIT—DMS which stores information derived by

poll in g the s ta tus  of the A R P A n e t server  hosts , and the

IMP—L OGGER system at BBN which stores information on

even ts in the ARPAnet communications backbone.

The more sophisticated applications , MARS an d DOCFILE ,

provide local interactive programs so that users may queue

requcsts for archiving and retrieval services. The mail

archiving activity, in particular , ha s st imulate d ma il

system develo pers to in c l u de t he con cept of an arc hi ve

but ton  in the ir programs  —— so that , by means  of a sin gle

keystroke , users can designate that a copy of the message

be sent to the archives. HERMES users have but to set up

t he ir tem pla tes  app ro pr ia t e l y  in or der to achieve a

similar effect.

Althou gh in t he past it was possi b le to kee p all

non—se ismic data in the Datacomputer on line , general

• usage has now grown to such an extent that an archival

general purpose mass storage tape has had to be allocated

and some rarely referenced files have been transferred to

it. This archival tape is not always mounted .

I_ -_ _ _•~ •
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2.3 User Interfaces

The Datacom puter  is des igne d to be ac cessed on ly  v ia

ARPAnet connect ions; hence , commun ica t ion  wit h the

Data com puter re qu ire s a process r u n n in g on some n etwor k

• host to handle the other end of the connections. CCA

supplies and maintains a collection of’ subrout ine pac kages

an d pro g rams whi ch prov ide  ea sy access to t he

Datacomputer . A number of these are described below along

with a summary  of the per t inent  d evelo pmen ts in earl y

1979 .

DCLINK and DCPKG provide Datacomputer—communication

han d l ing ut il ity  rout ines for inc lus ion in user s’

• programs ; RDC and DFTP , on t he other han d , are  com plete

• program s which handle Datacomputer communications on one

side , and offer simple interactive interface to a user

terminal on the other .



Datacomputer and SIP , SATR Page — 11 —
Suppor t  of the User Commun ity  Secti on 2

~~~~~ D C L I N K , a Subroutine Utility Package

DCLINK is a subroutine package that provides a convenient

Datacomputer interface to programs on TENEX and TOPS—20

systems. It embodies many Improvements In functionality ,

maintainability, and ease of use In com parison with Its

pre decessor , DCSUBR. These are described in detail in CCA

Technical Report CCA—79 — 11 , Datacomputer  an d SIP

pper atlons: 1978 Final Techn ical R~~o r t.

In re cen t  deve lo pments , a shel l  has been Im p l emen te d

mak ing DCLINK available by subroutine calls from the BCPL

• lan guage. The previous release of’ the RDC program (based

on the use of the  D CS t JBR packa ge) h as been su persede d b y

an RDC based on DCLINK.

2.3.2 The DCPKG Subroutine Package

• The DCPKG subroutine package provides for the use of the

Datacom puter from Fortran and COBOL on the TENEX and

TOPS—20 systems.

•1. 
_ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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2.3.3 DFTP , the Datacomputer File Transfe r Program

The function of DFTP is to offer a simple user interface ,

r equ i r i n g v e r y  l i t tle knowle dg e o f t he Da tacom puter

system . DFTP provides for the storage and retrieval of

whole  loc al f i les b etween the D atacom pu ter an d T E N E X , iTS ,

M u l t ic s , TOPS—b , or TOPS—20 systems. In terms of the

number of individuals making use of a facility, D FTP i s

the most popular Datacomputer application.

In the DF TP env ir o n m e n t , a user ’s file collection is , in

fac t , generally stored In a single large file in the

Datacomput .er . The purpose is to generate files that more

c l o s e l y  confo rm to t he m ea s u r e m e n t s  ex pect ed b y the

Data com puter ’s storage algorithms , which are optimized for

large files. Users can group their files into

hierarchically organized sub—directories ; and the users

are in t u r n  g rou ped b y t he i r  hos t or , in a few c a ses , by

project or by host—group .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-—--_-
~~~~:A_ __
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2.3.4 RDC , a Pr imitive Interactive Interface

As was d iscussed above , the user communicates with DFTP in

terms of’ local filen ames and command structures similar to

those used for communicating with standard ARPAnet

User—FTP programs. However , un der some c ir cums tances ,

usually involving an experimental or investigative

a c t i v i t y ,  It is useful to provide a direct terminal

connection to the Datacomputer with a minimal layer of

intervening processing. RDC , now utilizing the DCLINK

subroutine package , provides such an interface; it allows

the direc t input and execution of Datalanguage , an d also

has features to assist the user in establishing and

managing separate data connections to the Datacomputer in

conjunction with a terminal session.

In early 1979 RDC was mod ified to provide a larger

Datalanguage type—in buffer , one the same size as the

Datacomputer ’s input buffer .

,
.i

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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2.3.5 MARS , a Messa ge Arch iv ing an d Ret r i eva l  Service

MARS is made up of a package of programs which , work ing

coop€ratively , provide a unique way for ARPAnet

corres pon dents  to store messa ges on the Datacom puter , and

to la ter  retr ieve selected su bsets of the arch ived

correspondence. Using the inverted—list indexing

capabilities of the Datacomputer , each message is indexed

on the field—names and keywords found in its header

(separately by recognized fields) , by date , and by words

in the text—body; it may be retrieved by Boolean

combinations of any of these .

The interactions between MARS users and the Datacomputer

are accom plished by means of standard ARPAnet messages ;

the user h(im/er )self does not participate directly in the

transmissions between MARS and the Datacomputer (except ,

of course , for providing the input and the motivation).

Appendix A contains the essential MARS instructions in the

form of an extractable User Card.

Standard mail—handling programs such as MSG and SNDMSG may

• be used for archiving individual pieces of mail by sending

_______ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ - .
~~~~
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copies to MARS— Filer at CCA. For archiving several

messages —— or arbitrarily large collections of mail —— as

a sin g le ope ra t i on , the newl y developed MBQ program (a/k/a

MARSB Q on some hosts) is available on Tenex and TOPS2O

systems. MBQ constructs batch— mail input files and queues

them for delivery to the MARS— Filer program operating on

CCA— T e nex .

Al thou gh t he re  are t imes when a f il ing backlo g w i ll

accumulate —— ty p ic al l y  aroun d the f i r s t  of ea ch mon th

when users batch— file their previous month’ s rece ived

ma il, or when the Datacomputer ’s system is u n a v a i l a b l e

because of maintenance work and the like —— the usual case

is for mail to be filed within an hour of its arrival at

• CCA — T enex .

Retrievals are triggered b y messages also , and it is

possible to use any available message—com posing program

• for this purpose . However , many systems offer the

• interactive HR program which is designed to assist users

in preparing query— messages (also called “RRs ” , s t a n d i n g

for Retrieval Requests). These messages , when delivered

to the MARS—Retr iever program operating on CCA — T enex , are

translated into Datalanguage requests which are then

transmitted to the Datacom puter . The retrieved messages

are maile d back to the requester and will appear as new

mail in h(is/er ) message file.

- •
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The MARS— Filer and MARS—Retriever programs operate as

demons on CCA—Tenex . Each has a distinct network mailbox ;

each funct ions independently and asynchronously to perform

its designated tasks .

The bas ic p lan of MARS opera t ions was or igi n a l l y

distributed as Network Working Group RFC #744 , NIC #~42827.

The first release of a functional package was described in

1978 as an informal report , MARS—Note #1. Although the

program demons operate only on CCA—Tenex , the Serv ice  is

available to any A R P A n e t  host tha t  is ab le to sen d an d

receive mail.

• In the first half of 1979, MARS was des ig nate d as the

official public source for the  A R P A n e t  MsgGrou p

correspondence. The synonym mailbox name “Pu blic~ CCA” is

used for this purpose . The service has found acceptance ,

too , for the filin g of private messages. These are

messages whose distribution upon retrieval is restricted

to the sen der , the named recipients , and the archiver of

the original message .

The MARS a pp l i c a t i o n  has becom e stead y tool , ac cepte d an d

relied upon by the ARPAnet community. The growth of the

message d ata base is displayed below in Figure 2.1 , a

Cumulative Summary of Messages Filed throu gh June 1979.
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Mars: Cumulat ive Summary of Messages Filed Figure 2.1

•____ ____ ____ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  •_ _ _ _
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2.3.6 DOCFILE , a Document Storage and Retrieval System

The DOCFILE system is a new application currently under

development by CCA in response to the needs of ARPA and

cont rac to r  personnel  for a 
• 

large—volume doc umen t

management facility. The requirements are for a system

which can be used to store selected types of official

d ocuments  and to su bsequent l y r e t r i e v e  them on the bas is

of a flexi ble set of retrieval criteria —— for example , by

author name or by contract number .

The current plans are to include the following doc ument

ty pes:

Techn ical Re por ts

Final Reports

Software Sources

Proposals (without pr icing information)

j .

• The DOCF ILE sys tem , as seen by i ts user , is a fr ien d ly
I

menu—driven program which interacts with the user to

construct requests for a set of actions to be performed .

• (Storing a document is an example of an act ion.)  Each

•

~~~~~~~~~~ ~~~~~~~~~~ ~~~ ~r~~~~~~~~~~~~~~~~~
’-
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action may be assigned priority (high , med i um , low ) by the

user . The requested actions are appended to a work—list

which may be examined by the user at will.

The DOCFILE system , in operation , is ma de up of an

• interactive user program and a background demon job . The

demon program periodically scans the work—list , performs

the requested actions in priority order , and posts the

results back on the work—list . Acknowledgement of some

• actions will , in a d d i t i o n , be reported by net— message in
• the user ’ s mail file.

The design specifications for the DOCFILE system are given

in Appendix B. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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3. Datacomputer  Develo pment

The Datacomputer is an operational system in which some

evolutionary development is occurring. Version 5/2 of the

Datacom puter was put into service in December 1978 and an

update to the Version 5 User Manual describing the upward

com patible changes it incorporated was distributed in

early 1979. Version 5/3 is currently in service and

incor porates an addi t ional fea ture  re qu ire d an d fun ded by

the SDD— 1 project. Version 5/LI , which is c u r r e n t l y  be ing

tested , is ex pected to be put into service shortly. The

su bsect ions below give f u r t h e r  deta ils of these

developments.

For addi t ional d eta ils on the s t ruc ture  of the

Datacom puter and its development history, see Tec hn ical

Report CCA—79— 1 1 , Datacom puter and SIP Operations: 1978

Final Technical Report.

I
11
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3.1 Version 5/2 User Manual Update

In January 1979 a comprehensive update to the Version 5

Data com puter  User Manua l , descr ib in g the d evelo pments  in

Vers ion 5/2, wa s printed . Both the Version 5 manual and

this update are 3—hole punched and designed so that the

update can easily be incorporated in the manu al.

Develo pments  descr ib ed in the up date in c l u de t he rename

option of the MODIFY comman d , the INHIBIT an d EXHIBIT

comman d s , the SUBSTRING f u n c t ion , an d the REDESCRIBE

comman d. Copies of the Datacomputer User Manual with all

availa ble updates can be obtained from CCA on request .

3.2 Version 5/3 Datacom puter

Version 5/3 of the Datacomputer was installed on 1’4 June

1979. It does not differ in any significant way from

previous versions from the point of view of a regular

user . Some internal improvements were inclu ded and a

specially—accessed feature for limited reference to

explicit file versions was added . This file—versions

feature was requested and funded by the SDD— 1 ACCAT

project under a separate contract: N00039—78—C—0LI43.

---~~~~ -~~~~~~~~~~~~~ -~~---
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3.3 Vers ion 5/4 Developments

The following sections describe the Datacomputer

developments incorporated in Version 5/LI which is

currently undergoing pre—release testing .

3.3.1 Deleting Off—line Files

When delet ing a f ile , it is necessary to free up the space

the file used on its device. This is done by clearing the

appropriate bits in the device ’s Volume Ta b le Of Contents

(VTOC ), whic h normally resides on the device. The only

device for which this is not true is the TBM , whose VTOC

ex is t s  as a TENEX f il e .  Before t hi s year , the higher

levels of the Data com puter opera t ing system d id not kn ow

about th is d i f fe rence , an d as a resu l t , the Data computer

always requ ired all devices to be on line and mounted

before any of their files could be deleted . This

requirement was unnecessary in the case of the TBM , and

needlessly prevented files on off—line TBM volumes from

• being deleted . Version 5/LI corrects  th is pro b lem b y

allowing off—line deletes for TBM files only.
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3.3.2 Permanent and Deletable Files

Prev ious to the Version 5/4 Datacomputer , an y user could

delete any number of files using the DELETE command , as

long as s/he had the proper control privileges.

• General ly , the only time there was a potential problem

here was when a whole class of files was being deleted

with this com~iand ; it was possible to inadvertently delete

an important file or node. In the Version 5/4

Data com puter , the P E R M A N E N T  comman d has been in tro d uced

specifically to make files undeletable. Any user can make

permanent any files for which he has control privileges .

The command can be used on either siflgle files or on whole

sub trees , muc h as with the DELETE command. The DELETABLE

comman d reverses the action of’ the PERMANENT command .

The PERMANENT command can also be used by the Datacomputer

operator to make single nodes or whole subtrees permanent.

The operator can use the PERMANENT command in either User

or Operator mode. In User mod e , t he P E R M A N E N T  comman d

works as descr ib ed above , an d a n y  user  wi th  su i ta b le

control privileges can reverse its effect with the

DELETABLE comman d. In Operator mode , nodes and files are •



• •

Page —24— Datacomputer and SIP , SATR
Section 3 Datacom puter  Develo pment

made permanent in such a way that only the operator can

make them deletable again.

Fina l l y , no des can be ma de pe rmanen t  in a th ir d wa y b y the

Datacom puter itself. This would be done automatically,

an d woul d be use d onl y for no d es an d f iles which were

essent ial for the oper at ion of t he Datacom puter , suc h as

the d i r e c t o r y  f ile , whi ch will be im pl emente d in t he n e x t

version of the Datacom puter . Once a node has been made

permanent in this way, it cannot be made deletable again .

3 .3 .3  Iinwr ita ble No des

There are t imes when the Data com puter  opera tor  m ay w ish to

freeze the d ata of a num ber of f iles belon gin g to a

certa in subtree of the Datacomputer directory. For this

purpose , the Unwritable operator utility has been

introduced. Once a node has been marked unwritable , none

of the nodes in the subtree below it can be deleted . In

this respect , it is l ike the ope ra to r  ver s ion of t he

PERMANENT command . The Unwritable utility has the

additional feature that files beneath this original node

cannot have their data modified by write operations ,

although append operations are permitted . Subtrees can be

made writable once again by use of this same utility.
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3.3.4 The Utilities Subfork

Over the l ast few yea r s , the Datacom puter prog ram

grad t.~ally grew in size until it reached the point where it

completely filled its 256K—word core image. At this

point , adding more features to the Datacomputer required

that i t be b roken up into  two separa te processes , or

forks , so t ha t the resour ces of two com plete memor y space s

would be available. The decision was mad e to put all of

the Data com puter ’s ut i l ity  rou ti nes in one fo rk  an d a l l

the rest  of the Data com puter  in the o t h e r .  The ma in

advantage of this approach is that the utility routines

are used relatively infrequently, an d as a r e s u l t  t here I s

l ittle overhead expended in switching from one fork to

another . This change has been made in Version 5/4 , and

now there is sufficient room for both the current new

rout ines and for future expansion .

I
I _ • - . —_
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~1. The SIP

• The SIP is a dedicated minicomputer communications system

developed and operated by Computer Corporation of America.

It interfaces real—time seismic information from the

VELAnet to the Datacom puter .

Below we give a general description of the SIP and the

• changes that were developed for it in 1979. The general

• description given is similar to that in our Final

Technical Report for 1978. Those familiar with the

operation of the SIP in the VELAnet may safely skip it.

4.1 General Description

A pr imary function of the world wide VELA Se ismological

Network (VELAnet )  is the collection of’ real—t ime seismic

data from arrays of seismometers. This data is sent over

leased lines and the ARPAnet to the Communications and

Control Processor (CCP) at the Seismic Data Analysis

Center (SDAC ) in Alexandria , Virginia. From the CCP this

data Is immediately distributed to various processors and

to the Da tacompute r , via the SIP , for storage .

I
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The com ponents of the VELAnet that handle real—time

se i smi c a r r a y  d ata , exce pt for the Datacomputer , are

dedicated systems designed to receive data in real time.

The Datacom puter , however , operates within a non— real— time

operat ing system and serves the general ARPAnet community

as well as the VELAnet . Furthermore , it is occasionally

unavailable due to scheduled and unscheduled maintenanc e

work. To isolate the Datacomputer from these real—time

requ iremen ts , the SIP was implemented to receive real—time

d ata from t he CCP , to bu f f e r  an d ref ormat  thi s d ata on

disk , and to periodically forward the data to the

Datacomputer .

The SIP is implemented on a DEC PDP— 11/40 computer. It

ha s an A R P A n e t  i n te r f a c e , two RPO’I disk drives for

buffering data , an o per ator ’s term in al , an d a s ta tus

display screen . With the present bandwidth of data being

sent over  t he ne twork  to t he SIP an d the  present

structur ing of the SIP’s di sk s tora ge , about two da ys of

data can be held by the SIP.

Bes id es pro cess ing se i sm ic d ata , t he SIP sof tware  prov ides

for operator communications between itself and the CCP.

It also sends messages to the CCP for each chunk of data

when the data has been properly filed in the Datacomputer .

a 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
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4.2 SIP Development in 1979

The SIP is in an operation phase with very little

development going on at this time . However , some minor

changes were designed and implemented . The changes are

expected to be installed later in the year .

• Changes were made in the design of the SIP’ s directory

s t r u c t u r e , ra ising the max imum num ber of hours  of d ata

that can be stored on a disk pack from 32 to 128. The SIP

in its present configuration of data sites will actually

be able to store 4 9 hours of data on each pack , more than

double its current 21 hours per pack. This increase is

due pa r t l y  to the di rec to ry  des ign chan ge an d pa r t l y  to

the the cessation of the short period data and the data

from the LASA site .

Other operationally motivated changes to the SIP that have

been designed include the following: a change in the

manner in which initial synchronization is achieved

between the SIP’ s internal clock and the CCP ’ s time source

so as to speed synchronization; and a modification to the

longer—term scheduling algorithms in the SIP so that it

will tend to use the Datacomputer at night .
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5. CCA — TENEX: Datacomputer Support

The Datacomputer runs as a user job on the CCA — T ENEX

ARPAnet host computer under the TENEX operating system .

It is an unusually large and complex job composed of

“subjobs” most of which serve remote users. Many

modifications have had to be made in TENEX to accommodate

the special requirements of the Datacomputer and the

special hardware in use on the CCA Datacomputer system .

The most prominent of these pieces of hardware is the

Ampex TBM Mass Storage System .

Below we give a general description of the TBM system , a

general description of the modifications we have had to

make in the TENEX operating system , and a discussion of

TBM and CCA —TENEX hardware and environmental problem s thus

far in 1979.

I--- ..
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5. 1 The TBM Mass Storage System

The CCA Datacom puter is equipped with the first public

installation of’ the Am pe x Terabit Memory (TBM ) System .

This device uses video tape technology to achieve a

max imum on—line capacit y of three trillion bits on up to

64 tapes. Max imum data transfer rate is 5.3 million bits

per second .

The IBM at CCA is equipped with two dual tape transport

modules so at most four tapes , or 175 billion bits (22

billion bytes) can be available on line. All equipment

except for the four tape transports is non—redundant in

the CCA configuration. This includes one Transport Driver

(neccssary for a tape to be in motion) , one Data Channel

(necessary to encode or decod e digital information to and

from the broadband analog signal on tape ) , one System

Control Processor to coordinate and direct the other

units , and one Channel Interface Unit that connects the

TBM system to the Datacomputer ’s PDP— 1O system . All of

these units , which are non— red undant in the present CCA

configuration , must operate properly for the IBM system to

be usable by the Datacomputer .

• ~~~~~~~~ —‘-‘-• —~ -- _-• -._•-•—-•~ •——.•—-_-—.-
••
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5.2 TENEX Modifications

The modificat ions and additions that had to be mad e to

CCA—TENEX to accommodate the Datacomputer include changes

to both the operating system itself and to a number of

separate utility programs that are not part of either the

operating system or the Datacomputer proper. These

modifications and additions include the following :

improved eff ic iency in the network interface

cod e for high volume file—transfer—like data streams sent

and received by the Datacomputer ;

device code for using the Am pe x IBM Mass Storage

system and a set of CalComp 3330—equivalent disks which

are used for “s t a g i n g” —— intermediate storage between the

PDP1O memory an d the IBM ;

additional statistics—gathering code to aid

optimization and analysis of operating system performance;

a separate network server program augmented to

provide status output on the Datacomputer ;
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a utility program to run under TENEX for

assisting in IBM maintenance;

a utility program which runs all the time as a

background job in CCA —TENEX , monitoring various system

resources and alerting CCA personnel in case of problems ;

and

additional utility programs for various purposes

ancillary to the Datacomputer .

In January 1979, the CCA —T E NEX system was modified to make
• full use of an additional RP—0 2 disk drive that had been

purchased the previous year .

5.3 H a r d w a r e  and Environmental Problem s

• The most severe environmental problem encountered during

this reporting period was one of humidity control in the

computer area. The IBM is particularly sensit ive to low

• humidity. The humidifier in use was a sophisticated unit

based on heating by electrodes immersed in the water .

Unfortunately, the poor quality of water available led to

extremely short electrode life , low reliability, and h i g h

maintenance cost . Replacement of the unit with one based

on a s imple , external ly heated boiler has solved the

• problem .

• •• • • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Non— env ironmental problems included one failure of’ the

CCA— TENEX disk controller , destroying the disk’ s di rector y

s t r u c t u r e , and some failures of the IBM controller .

The failure of the disk controller would have mad e the

Datacomputer d irectory, which is stored as a TENEX file ,

inaccessible; however , a special utility program was

implemente d in less than  a da y wh ich ph ys ic a l l y  scanne d

all  of the  di sk packs , one at a t ime , fr om the  prev ious

system , and recognized Datacomputer directory information .

W i th a small  amoun t  of human ass istan ce th is ut il ity

recons t ruc te d the ent ire Datacom puter  di rec tor y . It

con t i nue s to be the case tha t  no no rma l l y store d user data

has ever been lost by the Datacomputer .

None of the IBM con tro l le r  fa ilu res  cause d any  pa r t ic u l a r

problem except for the unavaila bility, during repairs , of

data whic h was resident only on tape . Data staged on the

disk is generally still accessible , an d d ata may be

wr itten up to the capacity of the staging disks without

• usin g the TBM .

t
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A. Extracta ble MARS User Card
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:: Arch ly m i

In di v id ual P r i v a t e  Messagese

Inc lu de “MARS—F iler€CCA ” on messa ge
d i s t r i but ion  l ist (in CC: , FC C :, or BCC: field).

Forward message to “ MARS— Fi ler~ CCA ”
[Addi t iona l  keywor d s may  a ppear in t he
Subject— field of the forwarding envelope.)

In di vi d ual Pu b l ic Me ss ages

I n c l u de “Pu blic€CCA” on message
distribution list .

Forward messa ge to “Pu blic~ CCA”

Batches of Messages

On T E N E X  sys tems , use the  in t e r a c t ive
MBQ.SAV program .

On TOPS—20 systems , use the in t e r a c t ive
MBQ.EXE program .

On other  systems , sen d the ma il f ile as a
single messa ge to e ither  “MARS—F iler~ CCA”
or to “Pu blic€CCA” using the clue—word
“batch” in the Subject— field.

• - - -
• ,
.
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ • - • •
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Re tr iev ing

On T E N E X  sys tems , use the interactive RR .SAV
pro gr am to pre pa re Retr ieva l  Re quest messa ges
and to ma il them to “MARS— Retr iever~ CCA” .
The ma il re t r ieve d from the Datacom puter
w ill be sent to the re quester ’s mail box .

On TOPS— 20 systems , us e t he in t e r a c ti ve
RR.EXE program .

On ot her systems , send a messa ge to
“MARS—Re triever€CCA ” , specifying the
retrieval criteria in the bod y of
the message.

Sam ple_ Retr ieval_ Criteria

SUBJE CT:RFC#733 or RFC733 ; OR must be explicit

T E X T : M A R S  Pro ject ,goals ; spaces & commas imply AND

DATE: 14 November 1977
SINCE: 1 Nov 77 ;sarne as AFTER: 1 Nov 77
AFTER: 1 Dec 1977
UNTIL: 15 January 1978 ; same as BEFORE: 15 January 1978

FROM : JZS€CCA ; host specification is optional
FROM : FUSS ,SYSTEM ; comma implies OR (in FROM : field only)

TO: STEF€SRI—KA ; host spec i f icat ion is opt ional
TO: SDD—O :,SDD— 1 ; spaces and commas imply AND

• •--~~~ --~-—- -•  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~~~ ~~~~~~~~~
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:: Arch iv in~

In di v id ua l Pr iv a t e  Messages

.Inclu de “MARS—F iler€CCA” on messa ge

distribution list (in CC: , FCC: , or BCC: field).

4 .Forward message to “ MAR S— Fi le r~ CCA ”

[Additional keywords may appear in the

Subject—field of the forwarding envelope.]

Indiv idual Public Messages

.Include “ Pub l ic€CCA ” on message

distribution list .

I .Forward message to “Public~ CCA ”

Batches of Messa ges

.On TENEX systems , use the interactive
• 

MB Q.SAV program .

• .On TOPS— 20 systems , use the in te ra ct ive

MBQ.EXE program .

• .On other systems , sen d the ma il f ile as a

single message to “ MARS — Fi le r~ CCA ” for private

• ma il or else to “Public~ CCA” . Use the clue—wor d

- “batch” in the Subject— field.
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:: Retrieving

.On TENEX systems , use the interactive RR.SAV

program to prepare Retrieval Request messages

and to mail them to “MARS— Ret r iever ~ CCA ” .

The mail retrieved from the Dat acom puter

will be sent to the requester ’s ma ilbox .

.On TOPS— 20 systems , use the interactive

RR.EXE program .

.On other systems , send a messa ge to

“MARS—Retriever ~ CCA” , specifying the

retrieval criter ia in the bod y of

the messa ge.

Sample Retrieval Criteria

SUBJECT:RFC #733 or RFC733 ; OR must be explicit

TEXT:MARS Project ,goals ; spaces & commas imply AND

DATE: 114 November 1977
SINCE: 1 Nov 77 ;same as AFTER: 1 Nov 77
AFTER: 1 Dec 1977
UNTIL:  15 ~January 1978 ; same as BEFORE: 15 January 1978
BEFORE: AUG 7 76

FROM : JZ S@CCA ; host specification is optional
FROM : FUSS ,SYSTEM ; comma implies OR (in FROM : field only)

TO: STEF~ SRI— KA ; host specification is opt ional
• TO: SDD—0 :,SDD— 1 ; spaces an d commas im ply  AND

_ _ _ _ _  - .; _ _ _ _ _ _
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B. DOCFILE Design

This appendix describes the salient features of the

• DOCFILE DOCument FILing and retr ieval system . This system

• was designed in response to ARPA ’s nee d for a

high— capacity document management facility.

•1
B. 1 DOCFILE Requirements

Below are listed the five principal DOCEILE requirements

and very brief comments regarding how the system is

designed to meet them .

* The f irs t  re qu i r emen t  i s the s tora ge in digi ta l  form of

the texts of lar ge numbers of Technical Reports ,

pro posals , and other ARPA contract and program—related

documents. This storage will be initiated by ARPA and/or

contractor personnel from several Arpanet hosts.

DOCFILE meets th is need by providing an application

package , avai lable on each host , to g ive  access  to the

Datacom puter storage facilities.
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* The second requirement is a f lexible retr ieval  faci l i ty

for the stored documents. This includes a simple way to

get a particular known document , and conditional retrieval

based on various “header ” fields associated with the

document  such as con t r ac t num ber , a u t h o r , or title. It

should be possible to retr ieve either just headers or full

doc uments.

DOCFILE meets these needs through the use of the

application package mentioned above. The system will

pr imarily use the indexing capabilities of the

Datacomputer.

* The th ir d re qu i r e m e n t  is t hat t he user shoul d be

isolated from possible response delays or occasional

unavaila bility in the Datacomputer .

DOCFILE accom plishes this by operating as a package of two

distinct parts: a user program which primarily queues

requests , and a background task which unqueues and

executes them .

* The fourth requirement is for the protection of

non—public doc uments. The desired method is to associate

with users access authorization for doc uments relate d to

particular contractors and / or ARPA programs.

4
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DOCFILE will utilize the Datacomputer protection features

to accept access only from certain host / socket— number

com binations where authorized DOCFILE systems are running .

Access l ists will be organized by contractor and host .

Users will be identified by their login / connected

directory name on each host supporting a DOCFILE package.

The Tenex file system will be used for access list

protection.

* The f i fth requirement is the inclusion of a number of

convenience features. These will assist the users by

providing ways to examine the queue of requests and to

cancel requests , and by providing name completion for some

header fields. Such features will also tend to promote a

uniform ity of spelling and wording which will make

conditional retrieval s simpler and more effective. This

is pa r t i c u l a r l y  im po r t a n t  for con t rac to r  and program names

on which the protect ion features are based .

DOCFILE will maintain files of ‘ seen ’ items for use by a

name completion feature in the DOCFILE user program . Due

to the importance of contractor and ARPA program names ,

lists of them will be held in the Datacomputer . These

lists can be appended to and used to update similar lists

• at each host .
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B.2 File and Data Element Design

This section describes the organization of the

Datacomputer files which will be used by the DOCF ILE

system .

The document header information will be put into a single

f ile , wh ile the bulkier documents will be split among

several files. This should decrease the necessity for

tert iary—storage access since the most frequent accesses

will be to the header file. A random access will be mad e

to a document file only if a specific document from that

file is wanted .

ARPA . DOCFILE.HEADERS

This is the one large header file to which all DOCFILE

demons append new headers. It should be big enough to
• last for years. (IF we run out of space the program can

be changed to reference a file group on retrieval . The

HEADERS files would then need to be renamed and included

in the group manually.) The Datalanguage used to create

the headers file for the DOCFILE prototype is given below .

• • ~~~~~•. ~~~~~
• • 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~-••~~~~~~~~~
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CREATE DOCFILE.PROTOTYPE.HEADERS FILE LIST(0 ,2000,20000),
IA~ 60OOO , ID:9

• HEADER STRUCT
/‘ Fixed— length fields: ‘/

• ID BYTE ,V=I
PUB BYT E ,B~ 1 ,I=D !‘PUBLIC’/
DEL BYT E ,B:1,I:D /‘DELETED’/
SPARE 1 BYTE ,B~ 16 TYPE B Y TE ,B~ 18 ,I~ DDOCID INT ,I:D /‘DOCUMENT DOCFIL UNIQUE ID NUMBER’!
CONTRACTOR INT ,I~ D
ARPAPROG INT ,I:D /‘ARPA PROGRAM’!
ARPA O STRING(5) ,S:ASCII ,I:D /‘ARPA ORDER NUMBER ’!
ARPAL S T R I N G (5),S:ASCII ,I~ D /‘ARPA LINE NUMBER’/
CONTRACT STRU CT /* (integral number of 36—bit words) ‘I

• ID STRING (2O),S ASC I I ,I:D END /‘CONTRACT’/
DD A TE INT ,I:D /*Doc DATE’!

• SDATE INT /‘STORE DATE & TIME’!
SID STRUCT /‘ID OF STORER’/

SITE INT 1* <spare>b8+<host #>b17+<ttynum>b 35 ‘I
LDIR INT I’ login directory ‘I

• CDIR INT /‘ connected directory ‘I END /‘SID’/
CDATE INT /‘CHANGE DATE & TIME’/
CID STRUCT /‘ID OF LAST CHANGER’!
SITE INT /‘ <spare>b8+<host #>b17+<ttynum>b 35 ‘I
LDIR INT !‘ login directory ‘I
CDIR INT !‘ conne c ted di rec to ry  ‘/ END /‘CID’/

QDATE INT /‘QUEUED D&T’/
QID INT /‘QUEUE LOCATION’!
DCNT INT /‘DOC LENGTH’!
SYSTEM STRUCT !‘ (integral number of 36—bit words) ‘/

• PROGSYS STRING (15),S:ASCII ,I:D
OPRSYS STRING(15),S ASCI I ,I:D
PROGSYSV STR IN G (6) ,S:ASCII
OPRSYSV STRING (6),S:ASCII
FILLER STRING (3),B:7,S~ BINAR Y /‘ pad the last  wor d ‘I
END

SP A R E 2  INT ,I:D TITLESIZE INT
ABSTRACTSIZE INT WORDCOUNT INT

• I’ Variable— length data: ‘I
TITLE STRING (O ,75,25O ),C:TITLESIZE ,S:ASCII ,I~ D• AUTHORS LIST (O,2,15) ,C~ 1

AUTHOR STRUCT
LASTNAME STRING (1 ,8 ,25),C:1,S:ASCII ,I:I
F U L L N A M E  S T R I N G (1 ,20,60),C 1 ,S:ASCII ,I I  END

KEYABSTRACT STRING (0,250 ,3000),C :ABSTRACTSIZE ,S:ASCII
WORDS LISI(0, 15 ,300),C:WORDCOUNT

WORD STRING (1 ,7 ,29) ,C~ 1 ,S:ASCII , I~ I
END /‘HEADERS’/;
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ARPA . DOCFILE. DOCUMENTS. Hnnn . Dm

Document files are organized by host number “nnn” . There

will be a series of them for each host , distinguished by

The Datalanguage used for creating the prototype system

DOCUMENTS file is given below.

CREATE DOCFILE.PROTOTYPE.DOCUMENTS FILE LIST(0,20 , 100)
DOC STRUCT

DID BYTE ,V:I
SDATE INT /‘STORE DATE & TIME’!
SID STRUCT !‘ID OF STORER’!

SITE INT I’ <spare>b 8+<host #>b17+<ttynum>b35 ‘I
LDIR INT !‘ login directory ‘I
CDIR INT !‘ connected directory ‘I
END

QDATE INT /‘QUEUED D&T’/
QID INT / ‘QUEUE LOCATION’!
DCNT INT I’ 7—bit byte count ‘I
DOCUMENT STRING (1 ,50000 ,250000) ,B 7 , S:BINARY ,C:DCNT

END /‘DOCUMENTS’/;
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ARPA.DOCFILE.PROGRAMS / ARPA.DOCFILE.CONT RACTORS

These are the global program/contractor name files. The

Datalanguage used for creating this type of file for the

DOCFILE prototype system is given below.

CREATE DOCFILE.PROTOTYPE.CONTRACTORS FILE LIST(0,100,1000)
CONTRACTOR STRUCT

NUMBER BYTE ,V:I
NAME STRING (12O) ,I:D
SDATE fliT /‘STORE DATE & TIME’!
SID STRUCT /‘ID OF STORER’!
SITE INT !‘ <spare>b8+<host #>b17+<ttynum>b35 ‘1
LDIR INT !‘ login directory ‘I
CDIR HIT I’ connected directory ‘!
END

CDATE INT /‘CHANGE DATE & TIME’!
CID STRUCT !‘ID OF LAST CHANGER’!
SITE INT I’ <spare>b8+<host #>b17+<ttynum>b35 ‘I
LDIR tNT I’ login directory ‘I
CDIR INT !‘ connected directory ‘I
END

QDATE INT /‘QUEUED D&T’/
QID INT !‘QUEUE LOCATION’!

END !‘CONTRACTORS’/;

• • • • — ~~~~~~ • _ _ _ _ _ _
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B.3 (DOCFILE> Files

The Queue

The DOCFILE Queue will be a series of TENEX files in the

d irectory in which the DOCFILE demon program runs. A new

version of the file will be created when all requests in

the present queue are done and the file size exceed s 25

pages. The user program directly appends requests to the

queue . The user will have read and append but not write

L 

access. The queue files are word—oriented files designed

for easy access from BCPL .

• Each queue file starts with the following fixed location

words:

word item

0 DOCFILE queue format number

1 Number of’ requests in queue that have been

seen by the Demon

2 D&T of create

• 3 Vers ion number

4 Host number

5 D&T of create of succeeding queue file

— • • • —— •
~~~~~~~~~~~~~ 

—-— .
~~ w • •

- • Y• - — • •, •
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6— 15 reserved

After the initial f ixed words , the queue file has a series

of requests. Each request consists of a request nrologue

followed by one or more subrequests. Words with zero

value between requests are ignored . A request prologue

• has a fixed format as follows :

word value

0 m inus  num ber of wor d s in re quest

1 minus length of subrequest prolog ue (i.e.,

wor d s to s t a r t  of f i r s t  su b re quest )

2 m inus  num ber of su b re quests  in re quest

3 5 ASCII chars: first is L , M , or H for

priority ; remaining four are disposition

of request as follows :

NULL initial value from user program

BFMT b ad format , re quest ignore d

LOSE all of request failed

WINS al l  of re quest successful

CAND request  cancel le d

M IXD su b re quest di spos it ions m ixe d
• • 4 D&T request appended to queue

5 D&T first subrequest started

j 6 D&T last subrequest done

7 Submittor ’ s TTY line number



—
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8 Submittor ’s login dir name , BCPL str ing
+ Submittor ’s connected dir name , BCPL

string

To minimize problems resulting from system crashes , etc.,

requests are split up in such a way that no subrequest

requires more than one Datacomputer interaction which

modifies Datacomputer files.

Subrequests start with several mandatory fields. Some of

these mandatory fields are for the demon to store

information into the queue entry. Unless otherwise

stated , these are initialized to zero . The mandatory

fields at the start of a subrequest. are as follows :

• word value

o minus number of’ words in subrequest

1 word of five seven—bit bytes. The first

is the retry count for the subrequest .

The r~st are disposition as for request above.
2 QID

• 3 D&T subrequest accepted

II D&T subrequest completed

5 value returned by execution of subrequest ,

such as index for new contractor , DOCFILE
document number for store text , etc.

• • . - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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6 spare

7 five ASCII characters designating

subrequest type .

8+ additional fields depending on subrequest

Subrequest types recognized are as follows :

CANCL Cancel queued request .

NCONT New contractor name.

NPROG New program name .

STORH Store new header .

ADDHD Add header for existing text.

STORT Store new doc ument text.

RETRE Retr ieve headers/doc uments.

UPDAT Update header (s ) .

Arguments for each of these , following the mandatory

fields , are given below.

CANCL: One word : Request number of queue entry to

cancel .

NCONT : Contractor name as a BCPL string.

NPROG : Program name as a BCPL string.

STORH: 18 arguments corresponding to the fields in the

• Header file. They are ( 1)  public bit , (2 ) deleted bit

(a lways zero now) , ( 3) doc ument type , (4 )  doc ument ID (may

• 
•
••
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be zero , see below) , (5)  contractor (may be zero , see

below) , (6 )  ARPA Program (may be zero , see below) , (7)

ARPA Or der num ber , (8) ARPA l ine num ber , (9) cont ra ct

num ber , (10) doc ument date , (11) programming system , (12)

programming system version , (1 3) operating system , ( 1 4)

operating system version , ( 15)  title , ( 16)  authors , (1 7)

ab s t ract , and (18) key words. A zero means that the value

should be filled in from a previous STROH , NCONT , or NPROG

subrequest .

AUTHORS are separa te d by “ ; “ an d may conta in space , comma ,

and period . A single author string is formatted as

“<LASTNAME> <F (JLLNAME>;”. WORDS are separated by spaces .

The KEYABSTRACT field is last . The last four variable

length fields are counted and a displacement is given for

them .

ADDHD: Same as STORH except that the DOCID field is

filled in initially.

STORT: A ASCIZ string which is the filename of the

document text .

RETRE: (1) A one character flag field which is H if

headers only are wanted and D if full doc uments are

wanted . (2) A variable length string boolean expression

which can be translated to Datalanguage for use in a WITH
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clause . (3 )  A v ar iab le len gth str in g which is t he f i l e

into which headers or documents are to be retrieved .

UPDAT: (1) A single character flag that is 1 if only one

document should be modified and N if more than one can be

modified . (2) A variable length boolean expression string

suitable for use as a selecting WITH clause . (3) A

var iable length string translatable to Datalanguage to

perform the update modification and suitable for use as

the bod y of a FOR statement.

Program and Contractor List, Alias , and Access Files

In <DOCFILE> there will be two sets of three files. These

sets are for distinguishing ARPA Contractors and ARPA

Programs. One of the three files has the basic l is t ,  of

names , one per l ine , co pied f rom the Datacom puter  m aster

• name f iles.  Another  has a local l ist of al iase s , one per

line with each line starting with the program / contractor

number (defined by position of name in basic name file).

The third is the master access file. Tt has one line per

program / contractor which contains the name of the local

TENEX directory in which the local access file (if any) iz

given .

The director y specified in the master access file will

have a file with a name which is a fixed function of the

- ~• ~~~~~~~~~~~~~~~ 
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~•
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program / contractor number and which lists all authorized

users (indicated by directory name ) and whether or not

• they are authorized to update things.

Name Completion

The name completion information will be four files in the

• <DOCFILE> directory. They are for (1) authors , (2)

tit les , (3) operating system names , and (4 )  programming

system names. Each will be a simple text file with one

entry per line. Any user can append to these files and

read them .

Log File

The log file will be a text file appended to by var ious

• parts of the demon . When it gets too long (25 pages) a

new version will be created .

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~ ~~~~~ ~~~~~~~~~ ••
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B.Lt Data Elements

DOCFILE Document ID Numbers

A DOCFILE Document ID number uniquely specifies the

location of the text for a doc ument in the set of

documents files . It is a 35 bit quantity, usually printed

in decimal with commas every three digits , as follows :

Bit 0 Unused , should be zero.

Bits 1—5 Check field , is twos complement

sum of the rest of the word

considered as six five bit fields.

Bits 6_iLl Host number . Top bit zero and

rest is old style number for now.

Bits 15—23 Document index within file.

Bits 24—35 F’ile number for that host .

Document files are organized into a numbered sequence

under a host node. The first documents stored from CCA

are in ARPA .DOCFILE.DOCUMENTS.H31.D1.
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Store and Change IDs and Times

The H E A D E R S , DOCUMENTS , PROGRAMS , and CONTRACTORS files

have fields for the ID of the user originally storing a

record and (except for DOCUMENTS ) the most recent changer

of the record . There are also date and time fields for

these events. The date and time is simply the TENEX

internal format . The format of the ID field is as

follows :

Bits 0—8 Spare.

Bits 9—17 Host number . Bit 0 is 0 and the rest

is old style host number for now.

Bits 18—35 TTY line number of user .

Next Word Login directory number of user .

Last Word Connected directory number of user .

_ _ _ _ _ _ _ _  

__ __ _ _  

I
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Queue ID and Time

The HEADERS , DOCUMENTS , PROGRAMS , and CONTRACTORS files

have fields for that queue location of the subrequest that

originally created the entry.  There is also a date and

time field for the date and time the creating subrequest

was queued . The date and time is TENEX internal format .

The QID field is as follows :

Bits 0—8 Subrequest #

Bits 9—20 Request #

Bits 21—35 Queue file #

(note : host number is in SID )
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