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ABSTRACT

This final report describes work done under Fart 1 of
the advanced Development Prototype contract from 30 July
1268 te 30 January 1969. The result of this work is
ADEPT-~a comprehensive information-processing system
implemented at SDC for operation on IBM 360 computers.
This report includes an overview of the current ststus

of the system, and a detailed description of the three
major components of ADEPT: a time-sharing executive,

a data management component (consisting mainly of the
Time-Shared Dats Management System), and a prograemmer's
package, which includes & JOVIAL compiler eaiting,
debugging, and utility programs, a teletype interpreter
(TINT), and an Interactive Programming Support Svstem.
Also included in this document are the names of staff
members assigned to each of the tlhiree malor project
areas, as well as a listing of the documents produced

in each area during this revorting rerici. Upon request,
referenced documents will be made available to appropriate
organizations.
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1. OVERvIEW
1.1 INTRODUCTION

Work on the Advanccd Development Protctype (ADP) contract was begun in January
1967 for the purpose of demonstrating--in an operational environment--the
potential of automatic informaticn-handling made pcssible by recent advances 1.
computer technology, particularly advances in time-sharing executives and
general-purpose data management techniques. The result cof this work is a large-
scale, multi-purpose system (kncwn as ADEPT), which operates on IBM System 360
computers. The historical background and early development of this system can
be traced in the preceding reports in this series.*

The original ADP contract has since been extended, and is currently being per-
formed in two parts: Part 1 {ADP) ended on 30 January 1969; Part 2 {Computer-
Aided Command research program) is scheduled to run until 15 September .970.
This report covers work performed under Part 1. (A semiannual technical report
on Part 2 will be published in March 1969.)

The entire ADVPT svstem was operational during this reporting period, and is
now bein~ used at four field instaliations in the Washington, D. C. area, as
well as at DC in Vanta Monica., The system was installed at the Jational
Military Command Jvstem surport Center in Mayv 19@od, at the Air Force Command
Post in Ausust 1909, and at two ocher government agencies in Januarv 969,
Vhese four fleld sites collectively run ADEPT from 80 to 100 hours per week
rrovidine a total of some 4JY) nours of time-sharing service monthly to these
use rs . As imerove ! versions of svaotem comronents btecoie availadble | thev are
shipped to the various field sites r instaliation, which {s supervised by ©DC

personnel .,

Information on the ADEPT svstem was disseminated to the militarv and govern-
mental communities throurh a series of ADEPT-50 Symposia. The first symposium,
which was hell at 0DC Ganta Monica on Jb and 5 April 1068, was attended by
over .00 people. Oponsored by ARPA and ODC, it consisted ¢ a set of briefinge
on the oreration and capabilities of the svstem, and live demonstrations of
major svstem compenents. Two more ADEPT-S0 Symposia were held at Andrews Alr
Force Hase, Marvland on U &nd 11 July 1968, These two sessione, which were
sponsored by DO, DOA, and OASD Comptroller, were atiended by more than 500

people. lriefings and demonstrations on the system were again presented.
1.0 SYUTEM COMPONENTS
“he ALZPT svstem consists of three malor componeats: a time-sharing

executive; a data management system adapted from SDC's Time-Uhared Tata
Management Uvstem (TDM5):. and a programmer's rackage. Fach of these camponernts
is discussed In turn below.

»
TM=Aed Q0 /a0 | TMORG 0 E 0100, and TM - 36087000 /00,
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1.2.1 Time-Sharing Executive

The time-sharing executive of ADEPT consists of twe major pieces, one called
B the Basic Executive (BASEX), the other the Extended Executive (EXEX). BASEX

g | contains elementary functions such as an input/output processor, a scheduler
‘ that permits the dynamic adjustment of priorities, an interrupt processor, and
a basic sequencer. EXEX contains routines to interpret user commands, file-
inventory routines, and various other aids for %oth programming and nonproxrem-
ming users. The Extended Executive is an "open-ended” module that permits
expansion when recegsary. ADEPT provides for multiple access to the computer
through e variety ¢t innut/output devices, including typewriter keyvboards, small
tabular displays, and cathode-ray-tube graphic ter.inals.

l1.2.3 Data Mansgement System

he data management portion of the ADEPT system consists principally of a set of

B integrated programs designed to handle the most frequently perrformed data

. mansgement tasks. Included in this set are programs that allow the user to

: degscribe the entries in a data base, lcad them into the machine, ask questions

about them, perform calculations on them, have them presented ’or nis analvsis,

i ottain hard-copy reports, and update and maintain the data base. Seversl

' related capabilities were also developed as part of the data mansgement portion
of ADEPT; these include a procedure for integrating the data management features
of TDMS witl the computationa! capabilities of JOVIAL, and a means for refor-
matting existing data bases to TDMS format using the METAS language.

1.2.3 Programme~'s Package

The third malor component of the ADEF system is designed to provide several
powerful tools 'r profF wmers with v.rying skill levels. For the preofessional
programmer, a JOVIAL compiler and a r mber of service rrograms (including
editing anu lebugging routines) are provided. For the novice programmer whe
may occagionally wish to use a computer to solve short, “ore-shot” provlems
a user-oriented interpreter (TINT) {s provided. In addition, an intesrate
system that provides extensive support to programmers at all levels has been

developed as part of this portion of ADEPT. This ._stem--basedi on "0 's g
Interactive Programming Support Gystem--will assist machine users in al., ~¢ the

programaing processes, ranging from program composition, eliting
and testing, throurh ;rogram documentation.

, exeocution

L)

1,04 Hardware Configuration

The equipment included in the ADEPT syvster _L-rently consists of an [uM Jvoterm
30/50 camputer with 0,000 bytes of ~.re memory, three selector channe’'s for
transfer of data btetween thr CPU and arum, Jisc, and tare storage. and s mule -
rlexor channel for transfer of Jd&ta to and from interactive terminals ard other
input/output equipment. A block diagram of the current hardware configuratior
showing equipment mcdel numbers, speeds, capa

cities, and device adiressrs .:ir
nexadecimai), is included as an appenaix to *h

s doocument.
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1.3 PROJECT STATUS

During the six-month period ending 30 January 1969, the various ADEPT components
continued to operate reliably as an integrated system. At the same time, new
capabilities were added to many of the separate components, while program errors
and limitations were removed from others. The concurrent shakedown and extension
of the system reflected the responses of users at the several ADEPT installations.
Their suggestions for improving ADEPT capabilities are being evaluated. A

brief overview of the status of the three major ADEPT components is presented

in the paragraphs that follow.

Work on the time-sharing executive portion of ADEPT during this reporting period
continued to concentrate on adding new capabilities, while at the same time
improving performance reliability. Nine more operational releases and experi-
mental pre~releases of the executive were made. The following major capabilities
are now provided by the ADEPT executive: a complete file cataloging subsystem,
pervasive security controls, an integrated Batch subsystem, dynamic memory .
allocation, interactive symbolic debugging, support for a variety of interactive
devices, and an expanded command library of over U0 interactive (console) commands
and numerous program-called executive functions. The "exportability" of ADEPT
to nev installations was increased by improving techniques for installation and
configurntion control, system testing and quality control, and continued refine-
ment of system fabrication techniques. Performance of the executive improved
during this period, due largely to the use of a new multi-queue scheduling
algorithm, a new scheduling command, imprdvements in LOAD operation, and
increased SPAM file size.

TDMS, during this reporting period, evolved into a well defined and controlled
system. The functional capabilities of the system are nov stabilized, and the
system is operating reliably at four military installations. Plans for the
addition of further capabilities have been documented. Four new releases of
TDMS werc made during this reporting period, and one shortly after its close.
These releases provided considerable improvements in TDMS components, particu-
larly Generate, Query, and Compose. Work on TDMS is now being concentrated on
reducing the processing-time requirements, so that larger data bases can be
handled economically. In conjunction with the effort to speed up TDMS operations,
some redesign work is being done which will make it possible for TDMS o use

the new multi-volume file capability of the ADEPT executive. Finally, continued
progress was made in two areas related to the data management portion of the
ADEPT system: the data base oriented programming language work, and the adap-
tation of METAS for data base reformatting.

Work on the programmer's package component of the ADEPT system during this
reporting period was devoted largely to shaking down existing programs, removing
program '"bugs", and documenting program usage. Several components of the pro-
grammer's package were used heavily by members of the ADEPT development team in
Santa Monica to write and check out system programs. Standzrd formats for file
identification and standard default options were developed and incorporated into
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most of the components of the rrogrammer's packare. A number of new JOVIAL
library vprocedures were written, many of which are intended to “~nlify input’/
cutput through the Cataloger and UFAM, and to make string manipulation eas =r.
Jeveral new utility programs were written and checked ~ut, and some of the
existing utility nrograms w- re re-worked. 7TINT was mocdified to allow saved
programg to be chanzed using the editing aids rrovided by IPS3, and work was
begun on providing a feature for copving TINT rrograms to be ugsed later by
JOVIAL programmers. [PUS was also improved during this revorting veriod by
“"tightening" various parts of the code and bv adding several new features, such
as better error detection in the editing mode, rrovisicon for cutrutting hard
cories of CRT displavs, and automatic outrut of set/use information,

1.k OQRGANIZATION OF REPCORT

The organication c¢f this revort generally parallels the iogical structure of
the ADEPT svster; each of the three malcr system c-muonents is described in a
sevarate section. Included 1in each section is a general descrivticon ¢f tne
campcnernt, ani the progress made in implementinz it during the rast six-month
pericd. Alsc include

;

>1 are the names of staff mermbers aoiigned to the three
malcr prolect areas, and A 1ist ¢of the Jocuments orod
r

e ured in each area during
this rerorting pe
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2. TIME-SHARING LXECUTIVE

2.1 INTRODUCTION

The ADEPT executive is a general-purpose time-sharing system. The initial
system operates on a 360 Model 50 with approximately 260,000 bytes of core
memory, 4 million bytes of drum memory, and over 250 million bytes of disc
memory, shown graphically in Figure i. With this machine configuration, ADEPT
is designed to provide responsive on-line, interactive service, as well as back-
ground service to approximately 10 concurrent user jobs. It handles a wide
variety of different, independent application programs, and supports the use

of large random-access data files. The design--basically a swapping system--
provides for flexibility and expansion of system functions, and grﬂwth to more
poverful models in the 360 family.

ADEPT functions both as a batch processor (whereby programs are accumulated and
fed into the computer for operation one by one) and as an interactive, or on-
line, system (in vhich the user submits his requests directly to the machine

in real time simply by typing them on a console). The user first identifies

himsel? through the ADEPT console commands, &#nd specifies his programs and data
files,

Viewed as a batch system, ADEPT allows jobs to be sutmitted to console operators
in some standard manner, or submitted from consoles via remote batch commands.
In either case, jobs are "stacked" for execution by ADEPT in a first-in/first-
out order. The stack is serviced by ADEPT as a background task, subject to the
priorities of the installation and the demands of "foreground” interactive users.,
Vieved as an interactive system, ADEPT allovs the user to work with a reactive
typevriter, allowving computer-user dialogue in real time. Via ADEPTvconsqle
commands, the user identifies himself, his programs, and his data files, and
selectively controls the sequence and extent of operation of his job in an ad
1ib msnner. A prime advantage of the interactive use of ADEPT is that the
syster: provides for a lidbrary of service programs, later extendable, that

permit the user to edit data files, compile or assemble programs, debug and

eliminate program errors, and generally manage large data bases in a’ responsive
on-line manner.

2.1.1 System Architecture

The architecture of the ADEPT executive is that of the "kernel and the shell."
The "xernel," referred to as the Basic Executive (BASEX), handles the major
problems of allocating and scheduling hardware resources. It is small enough
to be permanently resident in low core memory, permitting rapid response to -
urgent tasks, e.g., interrupt control, memory allocation, and input/output
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treffic  The "shell,” referred to as the Extended Execu*ive {¥YFX), provides
the int  ace between the user's anplication prosram and the "kerrnel." Tt
containzg 4hose non-urgent, large-task extensions of the basic "kernel” wrocesses
that #re user-orientcd rather then nardwvare-crientecd; thev may, therefore, Ye

sche“uled ard syipped.

ZORE (.26M BYTES)

ﬂ/

2305 DRUM
(3.9M BYTES)

2311 DISC PACKS
(7.25M BYTES PER PACK}

2314 DISC STORAGE
(207M BYTES)

2302 DISC STORAGE

(226M BYTES)

J—

Figurc 1. FHelative Capacity of Various
Media Availab: in Less than

The initial system that o erates zt GDC
di~c packs, and 2303 dis. storage. The

ADEPT Direct-Access Storage
0.2 Sercnds

utilizes core, 2303 drum, 2311 anu 231k
NMCSSC system successfully utilizes 231k

disc storage in lieu of 23)1 or 2307 discs. The architecture of the ADEPT
e acutive is such that It permits any combination of the above types of disc

storage in varying emounts.
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The version of the ADEPT time-sharing system thus far developed has muitinle
levels of control beyond the two-ievel "kernel-shell’ structure--i.e., it can
be thought of figuretively as an “onleon skin.,” Figure 2 showz these relztion-
ships graphically.

Bevond EXEX, "oblect svstems” may exist as subsy:stems of ADEPT {without modirfi-
cation to EXEX or BASEX), thus further distridbuting and ceontrolling the resources
of oblect programs that formw still ancther level of the system. The desixn ideas
embodied in ADEPT parasllel those of Dijkstra {T.H.E. Multiprogramming System),
Cerbato (MULTICS), -nd Lampson {SDS 94 System), but differ in technigues of
implementation.

A .

» \
/‘/ S
<7 OTHER FUNCTIONS ™.

s N

/ " OBJECT PROGRAMS
;S N
\

p—

Figure 2. Multiple Levels of Control in ADEPT
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The ADEPT executive is desigred to operate in the lower guarter of memory,
thereby vroviding three quarters of memory for uger programs. With the current
hardware configuration, ADEPT preempts the first 65,000 bvtes of core mensry ,
the bulk of which is dedicated to BASEX, EXEX then operates in user memory in

a fashion similar to user programs. ADEPT is designed to overate jtself! and€
user programs as & collection of 4096-byte pages. BASEX is identified as cer-
tain pages that are fixed in main storage and that cannot be overlaved or
swapped. EXEX anc other vprograms are identified as sets of pages that move
dynamically betwean main storage and swap storage (i.e., drum). It is necessarv
to maintain considerably more descriptive information about these swappable
progremg than about BASEX. This descriptive information is carried in e set of
system tsbles that, at any point ir time, describe the current state of the
system and each program.

ADEPT riews the user as a job consisting of some number of programs {(up to

four for the 360/50H configuration) that were loaded at the user's request.
Implicitly, EXEX is considered to be one of these programs. Only one wrogram in
the user's set may be active {(eligidle to run) at & time, When ADEPT scheduling
determines that a8 job may be serviced, the current iob in core is saved on gswap
storage, and the active progrem of the next job is brought into core from svap
storage and executed for a muximum period of time, called a gquantum. The process
then repeats for other jobs. Ficures 3 and b schematically depict these
relationshirps.

2.1,2 Basic Executive {BASEX)

Table 1 (below) lists the BASEX components and their general functions as of the
seventh and latest executive ieclease. These basiC system components form an
integrated, non-reentrant, non-relocatable, permanently resident, core memory
package 16 pages long. They are invoked by hardware interrupte in response to
service requests by terminal users and their programs. Note the division of
input /output control into cataloged (SPAM and ICS), terminal (TWRI), and drum
(BXEC) activities to permit local optimization for improved svstem performance.
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Table 1. Basic Executive Components

Component Function

ALLOC Drum and core memorv allocation
BXBUG Debugger for executive programs

RYXEC Basic sequence and swar control
BECSVC SVC handlers for WAIT, TIMF, DEVICE,

STOF and DISMISS calls

EXEX Linkage routines for EXEX (BASEX/EXEX
interfaces); also services commands
DIALCFFP, DIALON

INTRUP ‘{rst-level interrunt control

108 Channel-nrogren level input/cutput
sunervisorv control

SKED Seneduler

2]
el
Z

“nput/outrut access methods to
cataloged storage

TWRI Terminal invut ‘outnut control

System Tables Resident svstem data areas for
communication table (COMTAR), logged -
in user's table {JOR), loadei rrograms
t ble (PQU), drum and core status
tables {DOTAT, CCTAT), and a variety
of other tables
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-o
=2

NO b« b
o

_U
=<
@

Figure 3. Oimple Commutation of User's Programs

This Tigure illustrates the relationshir vetween user's rroagrans,
EXEX, and BAGEX., tach snoke represents a uger 's fob, with hiz
EXEX providing the interface bhetween BAUEY anid the hardware
resources, The maximum number of interactive ‘obs

for the
IBM 360/50H confiruration is ten.
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2.1.3  Extended Execvtive (EXEX)

Unlike the tight, closed i .ickage of integraled BASEX cumponents, EXEX is a
loose, open-ended collection of semi-autonomous progrems. Tanie 2 lists this
collection for Relea~e 7. EXZEX is treated by BASEX as & user program, with
certain rrivileges, and each user iz given his cwn "comv' of ths EXEX. Tt is
transparent tc the user that EXEX i{s reentrant and is being shared with other
users, excent for its data space (the job environment pages are uniaue for each
user). This structure permits flaxitle modification and orderiv expansion in a
mrdular fagshien. ¥XEX is always scheduled 1ike cther nger programs.

Tavle 2. Extended Executive Components

Component Function

BMON Batch moaitor for control of backaround job
execution

CAT Cataloger for file storage access control;
also services FORGET command

DRUG Debugger for non-executive {.iser) programs

LOGIN User authentication ana lob creation

MELOA oy STRYIS) Librarv of service commands that sre
reentrant, interrurtitle and scheduled:
APPEND, THAAGE, CREATY, CYLS, DELETE,
DRIVES, INIT, LICTF, LISTU, LOAD, LOADT,
LOAD and GO, "WERLAY, REPLACH, REQTORY,
RESTORFD, FAVE, SEARDN | VARYOWR  VARYON

JUN Remote batch ‘ob sutmission contrel
servicing commands RUN and CANCEL

XYTO% Libtrary of smell., Tast. executive service
commands :  OFU, LG, BQUIT, ROTOT g
g, WOGOUT, QUIL, wUART, UKED, Ul .
STATUS O eTnr D TR LICERY

aysnewe Nefiney inrut ‘outeut hardware con<igura*ti-n
at time oo svstem initiali{zation

CYOLOYS DNefines authorized user/terminal gsecurity

orafiles et time of avater iritlalization
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Component Furctior
TEST Initializes system tables at time of system
initianlization
SYSDATA Non-resident, shared, system data table for

dial messages and other common 3ata, e.g.,
lists of all logged-in users; cther non-
resideut, job-specific tables also exist,
e.g., Job environment page, vushdown list
data prage

2.2 FROGRESS

With the close of this revorting pe.iod, development of the experimental ADEPT
system under Part I of this contract came to a close. Further experimental

work in extending the ADEPT syziem and related technologies will be carried out
under Part 2 of this contract (the Comnputer-Aided Command research program) .

Thus this fina) report on the Part 1 work summarizes ADEPT executive capabilities
through Release 7.1.

As in the previocus reporting reriod, the three zoals of executive caral ility,
reliabilitv, and performance were pursued in rarallel, with rrimarv thrust in
the first two areas. Of particular note is the measure of success that has heen
achieved with the prohlem o~ ADEPT “exvortability,” allcwing rapid irstallatinn
and reliable operation of the svstem in the fleld, e.g., at military locaticons
in the washingten, D. (. ares.

PR Capahilities
yapa it ies

“he carabilities of the ADFPT executive continued te increase in an evolutionary
manner through the seriea of cprearational relesses and exrerimental rre-relesces.
The chronclogical history of these releases up to the present is listed telow:

Helease Nate

Lo 3 October 1anT
S L December 137
SLE 1% Decembher lut7
X 15 January 1960
RER 1> February 1o
X 1% April L2om
i) D0 My b

wod 10 Tune lunr

;al n‘\ll_v : it ot
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Release ' Date

29 July 1968

5 August 1968
12 August 1968

9 September 1968
23 September 1968
T October 1968
Superseded by TX
31 October 1968
16 December 1968
13 January 1969

.

NN
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The current release now possesses the following principal capabilities:

l. A complete file cataloging subsystem. The Cataloger manages
T- and 9- track tape drives, and 2302, 2311, and 231k discs.
Via the Cataloger, a user may maintain his files on private
demountable storsge volumes (i.e., tapes and disc packs) or
on public on-line (POL) storage (i.e., disc). These files may be
specified by the owner as Priyate (for his use only), Semi-Private
(for use by a specified community of users), or Public (for general
use). Furthermore, access to Public files can be limited by the
ovner to read-only, write-only, or both read and write; access to
Semi-Private files can be limited by the owner to read-only,
write-only, or both read and write for each individual in the
specified community of users.

In concert with the Cataloger, system commands CHANGE, CREATE,
DELETE, FORGET, INIT, LISTF, and SEARCH permit users to inter-
actively (1) change any of the file descriptors and security
control parameters of files they own; (2) create Need-to-Know
lists for Semi-Private files they own; (3) purge their files
from the file inventory; (4) cancel a mount request for a
private tape or disc volume; (5) initialize a scratch 2311 or
231k disc pack (i.e., clear the volume's catalog and write a
volume label) for use with ADEPT; (6) display on their terminals
the current inventory of their files, all Public files, or all
files on a specified volume; and (7) search the file inventory
for the existence and location of a specified file, respectively.

As the largest single component of the ADEPT executive (65,000
bytes), the Cataloger was written in a new, experimental pro-
gramming language called MOL-360%, which satisfied the conflicting

'MOL-360 (Machine-Oriented Language for the 360) is a "higher-level machine
language.” 1t was developed under an ARPA-sponsored SDC research project on
metacompilers. (See T 687/010/00, "Information Processing Techniques Semi-
annual Technical Summary Report to the Director, ARPA.")
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demands for higher-level source language and flexible machine
code (i.e., code that provides access to non-standard hardware
features). The Cataloger design and checkout was considerably
enhanced by the use of MOL-360, while simultaneously showing the
validity of MOL compilers for difficult machine-dependent
programming. This success has encouraged further experimentation
with MOL for coding many system utility tools.

Pervasive security controls. Integrated throughout the ADEPT
executive are software controls for safeguarding security-
gsensitive information. The conceptual framework is based upon
four "security objects”: user, terminal, file, and job. Each

of these security objects is formally identified: user by an

up to l2-character name; terminal by its hardvare address; file
by its 8-character name, form ze.g., binary program, card images,
etc.), owner-name, and volume number; and job by its internal
Job-table entry location. Each object is also described dy a
three-tuplet security property: Classification (e.g., TOP SECRET,
SECRET, etc.), Need-to-Know, and Special Category (e.g., SIOP,
CRYPTO, etc.). At system initialization time, user and terminal
security properties are pre-stored by security officers via the
system component SYSLOG. SYSLOG also permits the association of

up to 64 passwords with each user» At LOGIN time, a user identifies

himself (his unique, up to 12-character name) and enters his
private password to validate his identity. The LOGIN component
of ADEPT validates the user and dynamically derives the security
three-tuplet for the user's job as a complex function of the user

and terminal three-tuplets. The job's three-tuplet is subsequently

used as "keys" when access is made to ADEPT files. The file's

three-tuplet acts as the locks under control of the file subsystem,

File access Need-to-Know is permitted for Private, Semi-Private,
and Public use. With the CREATE command, a list of authorized
users and the extent of their access authorization (i.e., read-
only, write-only, read and write) can be established easily for
for Semi-Private files. Newly created files are automatically

classified with the job's three-tuplet security property. Through

Judicious use of the CHANGE command, these properties may be
altered by the owner of the file.

Security controls are also involved in the control of classified
memory residue., Hardware and software memory protection is
extensively used. Software memory protection is achieved by
interpretive, legality checking of memory bounds for I/0 buffer
tranasfers, legality checking of device addresses for unauthorized
hardvare access, and other possible user program attempts to
seduce the operating system into violating security controls.

e S - r——
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3. An integrated Batch subsystem. The RUN command permits on-line

users to enqueue jobs into the single ADEPT Batch job stream,
Subject to various possible scheduling disciplines, the Batch
Monitor component of ADEPT services these jobs in priority order
in the ADEPT background. (Interactive terminal-controlled jobs
are serviced in the foreground.) Remote job entry is thus
permitted.

Dyrumic memory allocation. As a resource-sharing system, ADEPT
provides a wide variety of dynamic memory management capabilities
for user and system use., Memory management includes both core
and drum memory, allocated in pages of 4096 contiguous bytes.

The 2303 drum has an 800-page capacity, whereas the "H" gize
core memory is viewed as 64 pages. The Allocator component of
ADEPT manages a page map for each program. The map reflects the
correspondence between drum and core pages, established initially
by the ADEPT SERVIS eomponent at LOAD time. User programs may
manage their own page maps via a number of Allocator calls. To
acquire more drum and core pages than initially loaded, the
GETPAGE call may be invoked; to release pages, FREEPAGE call;

to permit page sharing, SHARE call; to modify (activate or de-
activate) the swvappable sei of program pages, ACTDEACT call;

and to copy the page map, the ESTACOP call. The user program
may also load additional pages from disc or tape via the SERVIS
calls APPEND and OVERLAY. Via these calls, skilled users can
achieve efficient use of time and memory. Most EXEX components
use these calls for just such purnoses.

The single most important performance aspect of ADEPT is in the
management of the drum memory by the Swapper component. By
marking only those pages changed (i.e., written onto) during a
program's time-slice, considerable reduction in swap time has
been attained. This technique for efficiently managing memory
is further described below (see Section 2.2.3).

Interactive symbolic debugging. ADEPT JOVIAL programmers can
7ebug their programs on-line using symbolic item names and
statement labels as address parameters for the Display, Set,
Breakpoint, and Goto DBUG commands. This has been achieved by
allowing a compiler-produced dictionary to be loaded with the
program as the result of the SERVIS component LOADD command.
DBUG has been modified to use this dictionary for all symbolic
address references. DBUG can also be used for debugging in

machine language by use of absolute memory addresses and programmer-
defined display formats.

A bt i 1 8 Vo ot e B S
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6.

Interactive devices. The prototype system at SDC has been
expanded to permit the use of a variety of interactive terminals.
It is possible to support Model 33/35 Teletypes, both local and
remote (hardwired or dialup), IBM 27il and 1052 typewriters,

IBM 2260 and CCI cathode-ray tube devices. The amount of memory,
however, limits the number and variety of such terminals that can
be accommodated by a given system configuration. With all these
devices, users may correct typographical errors by line- or
character-level cancellation, In addition to these devices,
ADEPT supports the large IBM 2250 graphic display and the IBM 1053
hardcopy printer for the 2260 CRT.

Command Library. Over 40 interactive commands are available to
users. Although the three commands of LOGIN, LOAD (and) GO, and
LOGOUT are all that is necessary to use ADEPT, the expanded
command vocabulary provides more knowledgeable users greater
power and flexibility in their use of the system. In addition

to these console commands, e variety of service calls (SVC's) are
available to programs. Table 3 summarizes both console and pro-
gram calls.

2.2.2 Reliability

After achieving executive capabilities beyond those minimums needed for a
meaningful user environment (i.e., Release 3), emphasis was shifted toward
attaining higher system reliability. This goal was translated into the
following activities:

1.

2.

System fabrication. Better control was gained over the produc-
tion of new releases, thus minimizing errors of omiseion and -
commission. The Load and Initialization Package (LIP) continued
to be the principal tool for system fabrication. Work on LIP
focused on cleaning up o0ld features to make them work better or
simpler, and adding new capabilities. In the former area, the
structure of the master system deck was simplified by the -
elimination of extra, unnecessary control cards. In the latter
area, LIP clears core (a confusing set of operator actions was
previously required); it also clears the protection keys prior
to system loading. LIP permits the dumping of disc and core
memory, and the listing of all system components.

Installation and configuration control. Work has gone into
greater parametric control of system decks for producing systems
for different hardware configurations (e.g., NMCSSC has no 2302,
and Air Force Command Post has no 27kl terminals).
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3. Summary cof ADEPT Executive Function
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Table 3. Summary of ADEPT Executive Functions (Con't.)
T

. . Talles !

oTe s Externel | Suzher®

-ommonent nterne. Polec. Jegrriction

kS M N ls the currert time, date, coruter = el , mize 2f -~re
~ftvare release version, tvpe of terminal, whether or not

enabled, and the ~n-off ststus of the various
tache to the evatem,
-- -—- ° a Tessege ‘rx@ one conscle o ancther,
T -- . Turrress TIAL mezsassy eent froe cther consoles. TIAL mernsges
are noYmally alloved.
TIALCN .z o - -- Azcart TIAL mezsages 8ot Trom cfter congolse. Tlear the
actevting =essase’ ‘s zet v ihe
LTFF rommand.
IIswIrT B N oL N Frd the auanty Tmmedigtalv Tesched the rrosrar
for the naxt auantum,

L H A Ascertain the nurber oF av atle tape or rrivate Jisc

irives avallakle®®
SRIVES ¥ : 2= 2t {dne of the JATALY; functions.! Provide infcrmation on
availatie drivee.

X.? EEN -~ -- “rovide inTormegticn on svailable drum anace.

ZX°r = N o s Txecute a chennel Trograz
" X © -- -- Cuncel o request teo the Tatalogsr for a tape or tisc valume.
Tris command causes a no-wait read on the terminal,
TREEPASE = N oF [ne of the Allcocator functions.! Pelease rageini,
3 olge te 7 ¥ hR o7 ‘A detugring command.! Urec!”™ a rnint in user’'s rrogyam
at whizh te hegin or reaume exesution,

B < L ine of the Allccater functions.! Assign nev rese g,

37 X, v o Initiate nrogram executicn. Ftor executing tthis) cmlling
rrogrem ol #O to execute tne named vrogram.

X H i N Tris command ran te {ssued from the orerat-orix terming!
anlv', Clear the “ataloger tatles “rom the srec{fisd Aisc,
and (adel it vith the volume number spec{f{ed,

X F R dbtain a liat of ths apecified *ilen on the avecified
volumes.®

LIeTE Y i a8 on [Tne of the CATALYI furzvions. b “Ptaln a list ~f the
srecitied files.

LT Y I t Y List all of the users currently inxged {nt- the avster
and the terminal aidvees at which theyv are logged in.

LOAD X EC 34 o0 Load a rrogram at location 10,700 (hexmdecimal) arni
folloving.

LCADD X . du AN Load 8 rrogram and a dictionary from the same unit.

LOADGO X B 4u 2o Load 3 orosram and {nitiate vrogram execution i{.e.,
LOAD mnd 5" feature’. Comgnand names are searched
firat. 7he user should aveid nrogrom names that ciash
with svatem commanis

AOGIN X | 2 L7 ’F Log Into the 2ime-shmring svatem. ‘9 function (s
internally sxm-utakhe &ty the Agteh Mapitor,

LOGOUT X.C E.l L R Exi{: from the systes Cemove mll wctive programa
in fob. Total qu

OPEN X 1 18 b (Mne of the “JTRLY #rovy “per a Tile,

QVFRLAY X E.T 4 oY Load & nev rrogsmm A ‘fLx  weR! “ore rage asmignsd
to an inftis]ly loalel recgram

PRINT R 1 als oRr Print a llne af teat an the gger’a THM OTLY
Medel Y or 30 Taleivpe, oap [RM Vw0

QuIT L Fo L N Yemave a crogram Crvom the iab land svetem).  Fartial
logout .

R w BASEX, X = EXEX, C = Command Library, ¥ ¢ .‘xterq.ally called Vi con. e mmArt, s internally called

FAL IR AN
Functiona in the Command Library that are permanentiy resldent BAFX ar FXFU componenta a not arsigned
SVC numbern.

* Same function as below except this cne {a externally cailed.
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: Teble 3. Summary of ADEPT Executive Furctions (Con't.)

Called
Function E’g;ﬁ:m (Externsl/ | SVC Number
VR Internal) | Dec. Hex. Description

READ B i ce 29 Reed a l1ine of text from the user's IBM 2741, Model 33 or
35 Teletype, or IBM 2260.

REFLACE X ¥ 34 22 (This ccmmand can be {saued fraw the operator's terainal
only.)} Replace on-line terminal vith an off.line terminal.
Turn the first unit (terminal) off-line and replace it with
the second unit.

Change security and categorv dats of a unit.
Move a fob from one unit to another.

RESTART X.C E - - {This command can be {ssued from the operai,or's terminal only.!
Csuse a “break kev'" operation for a specified terminal.
Useful for svakening terminals hung ur in erronecus 7/0 pause.

RESTORE X LY T3 2C Restore a program that was previously saved.

RESTORED X E, I by 2¢ Restore & program theat was previoualy saved and its associated
dictionary, if any.

RETURR X,C 1 46 2E Return tou the original calling program

RUN X,C E u8 30 Enqueue progrem for batch exeuction.

S (aet) Ky E 36 27 (A debugging command.) Aklter the contents of specified
portions of user's programes.

SAVE X E,I U3 2R Save an initially loaded vnrogram on a specified device,

SEARCH X E 34 22 Locate file in svatem cataloger.

Determine on which dise the file, ":n, (s stored, If the
volume {8 not apscified, all POL volumes are searched, **

SEARCH X 1 38 26 {One of the CATALDG functions.) Locate file in svstem cataloger.

SERVIS X E,I b 2é Call the FXEX TFRVIP routine to locate programs, saave
programs, change f{le descriotions, list files, list users,
change equipment atatus, and i{nterrogate status of equip-
ment. See specific functions such as LOAD, CAVF, RECTORY,
CHANGE, etc.

SHARE B I 16 10 (One of the Allocator functions.) Share pages of {this)
calling progrem by assigning some or all of {ts nages to
other programs.

SKED X E (This command can be {ssued from the operstors terminal
only.} Force top priority acheduling to one svecified toh.

SKFDOFF X E (This “ommand can be issued from the orerator’s terminal
only.} Returp privilege  1ob to normal scheduling state,

SPAM B 1 11 O Call SPAM to read, write, modify, delete, nosition, or
search for records on a tane or di{s- f{le.

STATUS X, C E -- - Provide information on the status of named program
(program:-name! or job vhich has the snecified terminal
{terminal ) associated vith {t.

STOP n,C F - - If there {8 no progran - name PATameter, atop current active
pPrograd, otherwise, st e named nrogram,

STOF b 1 00 0e Gtop current active orogram.

SWAP X,C 1 sk 36 This call {s used for fnrced svapoing of program nages “hat
contain machine instructions which cannot be haadled by the
page marking routine. If a nage is specifically marked ar
as result of this cail, {1t wil! be awapped from core to the
drums at the end of user's -“uantum.

TIME B, £, 19 13 Provide the current time and date.

UBERS X,C ¥ -- - Provide {nformation ou the current number o. *NFP™  zers.

VARY X r Ik 02 (This command can he {ssue’ from the or ator's terminal
only.) Varies non-terminal devices an- off-line.

WAIT B i a2 02 Walt for time. This cali sprcifies & o!: ‘mum {ntervyx!
before the calling program should be rescheduled.

B ® BASEX, X = "XFX, C » Commend Librarvy, F » sxternaily called via conarle commard, ! = internally called via SVC.

® Yunctions in . '¢ Command Library that are permanently resident RAZFX or FXFKX components are not assfaned “VC numbers.
3 Sgme function as balow except this one s externally called
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The system will accept 2303, 2311, and 2314 A4iscs, 7- and 9-track
taves, and a wide variety of terminais.

An ADEPT executive initilization function known as SYSDEF provides
a capability for specifying the input/output hardware configuration
of the system by means of cont:ol cards read in at the time of
system initilization. The control cards are placed at the head

of the run deck from which theyv are read by LIP and communicated
to .YSDEF wvisa the TEST component of EXEX. SYSDEF scans the rards
and initilizes the system tebles and items fcr components TWRI,
105, CAT, BXEC, and INTRUP. These data define the quantity, type,
and locazion (i.e., device address) f drums, terminals, tapes,
dises, unit record equipment, and other miscellanecus devices.
SYSDEF also designates the address cof the operator's terminal, and
which devices shall be permanent on-line (POL) disc storage for
the Cataleoger.

Considerable effort was expended to eace the operater's task in
initiating the system from a cold start. This process now takes

a maximum of five minutes, if every option is exercised. Communi-
cation with the operator vie the 1052 typewriter was simplified.
He has a number of opticns, which include varying dev'-ces on/off-
line, initisting hardware status checks, clearing and testing the
drums, initiating the security GYSLOG procedures, and setting the
date and time of dav.

3. System tes ing and guaiity control Sin-e computer system develop-
ment is still an art, reliability can be achieved only through
empirical analysis and operation. Cystem errors generally fail
into one of four categories: design, coding, fabricetion, or
hardware errors. LEffective measures have been instituted in each
of these areas to promote effective svstem checkout and high
system operating reliability.

Des.sn errors are the most difficult to rectify, particularly
context-dependent design errors which appear intermittentiy during
svgtem cperation. Uuch errors are difficult to isclate inasmuch

as the error context is nearly impossible to replicate a posteriori.

Techniques such as reccrding and trace histories are emploved in
checkout, but these techniques have limited utility during orera-
nal use due to their high overhead costs in time rnd storage

resources. The decision to incorrorate & debuggina
capability (BXBUG) into the resident (BASEX) (. .tive, however,
has paid handsome dividends. New releases can be intimately
proved on-line for cause and effect, whenever system errors arise;
often the trouble can be fixed immediately, without requiring a
system restart. BXBUG is our first line of Jefense for disegnosis
sand revair of context-dependent software errors.

!
!
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Oui second line of defense is the Discrepancy HReport. This
procedural tool imposes a formel error reporting structure on all
system users. The cumulative data thus generated narrcws the
search-space for the error's context. This prc-edure was first
installed for the Release 7 executive and has helped isolate

over fifty errors, most cf which were quickly resclved and repaired.

Coding and fabrication errors are much more easily detected than
design errors. They are simple to detect in the listings during
pre-release checkout. Their causes include clerical mistakes,
incorrect use of fabrication tools {e.g., assembler, loaders,
LIF, etc.), and poor fahrication control. The develcpment o a
stable set of benchmark and quality control tests hms sided in
this task. Also, establishment of procedural controls for the
handling and maintenance of symbolic assembly modujes snd run
decks has lowered the inci’ence of fabrication errors and errors
inducei by attempted fixes of other errors. It has also provided
in-depth backup in the event of lamage cor loss of component files,
and has provided s formal mechanism for generating current system
listings.

Hardware errors are Nnov jess catastrophic than in the last report-
ing veriod. The princlpal reascn has Leen the incorporation of
retry capability into the input/output components of the ADEPT
executive., Additional software to better sense and handle recover-
abie errors {including both hardware and user aluses)! also con-
tributes to the improvement. Now. rather than causing a svstem
crash, only the user-job affected is aborled, while other users
continue unperturbed and often unaware of the difficulties.
Finally, better pre-cornditiening of the system at initialization
time ofter avoias trouble later on with marginal components.

This {8 particulariy true for marginel drum tracks which are
communicated to the Allocator so it can avoid their allocation,

Finally, operation of the system irn the face of localized reri-
pheral equipment difficulties is row pessible by reconfiguration
of the svstem at the time of initialization with JSYIDEF, and
dynamically during system operation with the VARY, I"ZFPLACY, and
RESTART commands.

. Operational reliability data. Table « shows ADEPT pperational

statistics for the Santa Monica 300/" 1 over a seven-month rerici.
One major trend is apparent: as the ADEPD executive grows more
complex with successive versions. measures of "run time” ani "time
ti1l failur~" tend to get lower and iower. Jorrespondingly, each
new version regquires more extensive and longer checkevt f
arpropriate program quelity control.  Fer example, the first entrv,

v S
"Mean Fun Time, shows & steady aecline in svstem performance from

or
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Table 4. Experimental Santa Monica ADEPT-50 Operational Statistics

July 1968 through January 1969

Variable Jul. Aug. Sept. Oct. Nov. Dec. Jan.

Mean Run Time (min) 86 121 71 T1 W8 65 176
Mean Time Till Failure €8 10C 63 60 37 43 69
Median Time Till Failure 62 Tk L0 27 22 21 Lo
Medien, End-of-Day Run 125 166 15 8 60 8T 123
% Hardware Terminations 31 30 23 27 39 15 1k
% Software Terminations 31 34 56 42 39 Sk 31
Mean Recovery Time (min) 6 6 5 5 T 5 4,6
N(Sample of Computer Runs) 58 Ej 78 68 76 6h Ly
ADEPT Release L 6.1 6.2 6.4 6.4 T.0 T.0

6.2 6.3 6.5 T.0 T.1

6.4 1.0

August through November. In December, when version 7.0 was
checked out for a relatively extended period, there was a sub-
stantial improvement from a low of 48 minutes in November to 65
minutes in December. This improvement continued through January
with the run-time variables showing increases of 15 to 100 percent
over their values in December. ADEPT performance for January was
significantly improved and is about the same as it was for Septem-
ber. The median time for the end-of-day run remains two to three
times higher than the median time till failure, thus indicating
the continuing existence of a daily system shakedown effort.

Note also that the percent of software failures has dropped
significantly.

These operational data underline the value of stringent and com-
prehensive quality control before a model is released, together
with a somewhat more relaxed pace for incorporating msjor new
features than has been the case in the past.
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The magnitudes of the numbers in Table L are low, but not sur-
prising, since these data were generated with the experimental
SDC Santa Monice hardware-software ADEPT configuration that is
used for system development. This system is constantly under-
going changes, as shown by the variety of ADEPT releases for
which data were collected. Typically, these releases undergo
months of operational use at Santa Monica before being shipped
to field installations. Initial reports from ADEPT field instal-
lations corroborate the expected high reliability of the executive.
Although recording similar to that performed at SDC is not per-
formed by field installations, typical runs of two to four hours
are the rule, limited usually by the facility's schedule, and not
the system's performance.

As of this writing, ADEPT Release 7.0 is operating at four field
installations in the Washington, D. C, area. The first field
installation of ADEPT, at the National Military Command System
Support Center (NMCSSC), took place in late May 1968, with
formal operaticn the first veek in June, as scheduled, The
second fi=ld installation, at the Air Force Command Post (AFCP)
took place in early August 1968. The third and fourth systems
vere brought up in January 1969 at- two other government agencies.
These four sites each run ADEPT 20 to 25 hours weekly, providing
some 400 console hours of time-sharing service monthly (total).

Other "tests by fire" for ADEPT were achieved at three successful
ADEPT-50 Symposia, at which live system demonstrations were given
to hundreds of interested military and civilian personnel. The
symposia were held at SDC, Santa Monica on April 24 and 25, and
at Andrews Air Force Base, Maryland, on July 10 and 11l.

2.2.3 Performance

Improving the system's performance is a continuing objective. Efforts are being
directed toward balancing the 2juation of fast response time and high throughput
via improved scheduling. However, improving performance also requires that we
pay attention to details of user facilities--smoothness of man-machine dialog.
Finally, performance improvement implies continual reflection on internal system
design in an ongoing effort to lower system overhead. Measurement and recording
are the latest tools employed in these efforts.

In contrast to Release 2, Release 7.0 pruvided an approximate five-fold improve-
ment in throughput at a nominal cost in response time. The specific system
changes responsible for this improved perforinance ii.clude:

1. Dynamic page marking. Whenever a user program is swapped into
core, its pages are set in a read-only condition. As the pro-
gram executes, it periodizally attempts to store date (write) in

"~ its write-protected pages. The resulting interrupt is fielded by
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the system. After satisfying itself that the store is legal for
the program, the executive marks the target page as "written,"
turns off the write protect for that page, and resumes the
program's execution. The situation repeats for each additional
page written. At the ccapletion of the program's time slice,
the Swapper has a complete map of all the program's pages that
vere changed. Only the changed pages are swapped out of core.
Preliminary measurement of this scheme shows that about 20 per-
cent of the pages are changed, and hence for every five pages
swapped in, only one need be swapped out, for a total swap of
six pages, rather than the full swap of ten pages (five in, five
out). The scheme thus makes the drum appear to be L0 percent
faster.

Improved scheduling. The current time slice is now a full two
seconds. This raises response time to about five seconds, but
it improves system throughput by lovering the swap frequency
(and hence swap overhead). In addition, programs are now re-
scheduled after an I/0 request, if there is sufficient time
remaining in the time-slice. This technique has improved 2260
service dramatically. The scheduling algorithm now employe an
improved multi-queue discipline.

The Release 7.0 scheduling algorithm was modified to handle two
levels of scheduling. Jobs that are in a "terminal I/0 complete"
state get rfirst preference in the schedule, Jobs in the second
level or background queue are run if there are no level-one jobs to
run. A job is placed in level two when the two-second quantum time
terminates its operation two consecutive times. Compute and I/0
bound programs are treated the same. A level-two job-~when allowed
to run--is given a quantum interval equal to the basic quantum time
multiplied by the scheduling level (i.e., 2 sec x 2 = 4 gec). How-
ever, & level-two background job may be preempted after two seconds
for terminal I/0. Any operation a level-two job makes which termi-
nates its quantum prematurely will return it to a level-one status.
A Batch Monitor job never sinks below a level-two state. This new
algorithm has resulted in a noticeable improvement in Batch Monitor

Job throughout and terminal response time for the full complement
of 10 users.

A nev command, SKED, which is limited to the bperator's terminal,
has been implemented. It has the effect of forecing top priority
for a job (the job stays at level one all the time). Only one such

Job may run in this privileged scheduling state at a time. The
command form is:

/SKED termingl:number
/SKEDOFF

SKEDOFF removes the job from privileged scheduling.

s
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Buffered output. Interactive terminal output is now buffered

by the system, thereby permitting some overlapped I/0 and program
execution.

Priority SVC's. Priority processing of selected Allocator calls
has yielded a four-fold improvement in the speed of the LOAD
command, wvhich makes heavy use of these calls. LOAD now loads
programs, eight pages at a time. With these changes it takes
about 30 seconds to load a large program (30 pages) with heavy
system usage. In addition, user programs are permitted & drum
memory of 128 pages, with 256 pages total, per job. A job may
consist of up to four programs (including EXEX).

SPAM improvements. Recent improvements have lowered the overhead
for "position type" I/O calls. With these improvements, SPAM

(the ADEPT Sequential Partitioned Access Method) can calculate and
pasition disc heads directly to the proper file record. Previcusly,
a sequential search through all previous records on a track was
required. SPAM has also been modified to permit files containing
more than 256 logical cylinders and to permit I/O transfers of up
to 65,000-byte records.
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2.h DOCUMENTATION

This section lists those documents describing the executive portion of the ADEPT
system that were produced during this reporting period. Some of the documents
listed below were released in SDC's "Note" series. These are internal working
papers only, and have not been cleared for open publication.

Baker, P. and Tschekaloff, A. Specifications for new ADEPT file structures.
SDC document N-23741/071/00. 6 January 1969. 15 pp.

Describes a capability for handling multi-volume file structures.

Bleier, M. B. Reentrant public housefiles. SDC document N-(L)-23741/131/00.
15 August 1968. 8 pp.

Describes the initial design criteria and requirements for reentrant
public housefiles.

Kennedy, P. R. User's guide for the ADEPT-50 time-sharing system, the programmer's
package, and miscellaneous utility programs--Introduction to the series and

table of contents. SDC documents N-23759/000/07 through 10. 30 July 1968

through 30 January 1969. 4 pp. each.

Introduces a document series that provides information on the use of
ADEPT system components; includes volume numbers, titles, and current
issue information. -

Arenda, S, M. and Baker, P, S. ADEPT cataloger user's guide. SDC document
N-23759/C02/03 and /03A. 8 October 1968. 30 pp.

Describes procedures to be followed in using the ADEPT Cataloger;
includes a discussion of Cataloger call procedures, request table
formats, and special terms used in connection with the Cataloger.

Tschekaloff, A. ADEPT SPAM user's guide. SDC document N-23759/004/03.
25 September 1968. 28 pp.

Provides instruction for ADEPT users on how to use SPAM for reading,
vriting, altering, positioning, and searching for records in disc-
and tape-based file structures. Includes a discussion of procedures
for making SPAM calls, and request table formats.

Martin, R. ADEPT BXBUG user's guide. SDC document N-23759/005/00. 21 November
1968. 10 pp.

Describes how to use BXBUG, a BASEX component that provides a
debugging facility and input/output routine for the IBM 1052 console
typevriter (i.e., the typewriter used by the computer operator).

q-uﬂ
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Bleier, M. B. ADEPT SERVIS user's guide. SDC document N-23759/021/0k.
10 October 1968. 5T pp.

Provides instruction for ADEPT users on how to use SERVIS, that portion
of the ADEPT-50 executive that enables users to load programs, save
programs, change file descriptions, list files, list users, change
equipment status, and interrogate the status of equipment. The on-line
commands and internal calls to SERVIS are described,

Bleier, M. B, ADEPT LOGIN user's guide. SDC document N-23759/023/01.
25 November 1968. T pp.

Instructs the prospective ADEPT Time-~-Sharing System user in how to
use the LOGIN command.

Kennedy, P. R, ADEPT user's reference card--release 7.
SDC document N-23759/061/00 and /Ol. 1k November 1968. 2 pp.

Provides the experienced ADEPT user with a quick reminder of system
command formats and other pertinent information.

Kribs, P. SYSDEF user's guide. SDC document N-23759/703/00. T November 1968.
6 pp.
Describes SYSDEF, which is an ADEPT initialization function that

provides a capability for specifying the input/output conriguration
by means of contrcl cards at system load time.

Martin, R. ADEPT-50 release 7.0 operator's guide. SDC document N-23759/70L4/00.
12 December 1968. 13 pp.

Provides the computer operator and system programmer with information
for running and loading ADEPT 7.0.

Kennedy, P. R. ADEPT-50 time-sharing system bulletin: Introduction to the
series and table of contents. SDC document N-23853/000/03. November 1968, 2 pp.

Base volume of the N-23853 series. The bulletins in this series
announce pertinent information concerning the ADEPT-50 time-sharing
executive. This volume contains a table of contents for the entire
gseries.

Eleier, M. B. ADEPT-50 time-sharing system bulletin: Number T--New SERVIS
command formats for Release 7.0. SDC document N-23853/007/00. 10 October 1968
4 pp.

Describes new SERVIS command formats.
Kennedy, P. R. ADEPT-50 time-sharing system bulletin: Number 8--Summary o?

ADEPT functions through Release 7.0. SDC document N-23853/008/00 and /O1.
15 November 1968. 30 pp.

Summarizes all the ADEPT executive functions through Release 7.0.
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Kennedy, P.R. ADEPT-50 time-sharing system user's guide: Contents,
SDC document TM-3881/001/00. 26 December 1968. 12 pp.

Base volume for the TM-3881 geries. which describes the use of the
ADEPT-50 Time-Sharing System, including the programmer's package.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: Summary of ADEPT-50
executive functions. SDC document TM-3881/007/00. 26 December 1968. 31 pp.

Summarizes the executive functions available ia the ADEPT-50 Time-
Sharing Systenm. ;

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--APPEND. SDC document TM-3881/016/00. 8 January 1969. 11 pp.

Describes the use of executive function APPEND,

Kennedy, P. R, ADEPT-50 time-sharing system user's guide: ADEPT-50 executlve
function-~CANCEL. SDC document TM-3881/032/00. 23 January 1969. 3 pp.

Describes the use of executive function CANCEL.

Kennedy, P. R. ADEPT-50 time-gsharing system user's guide: ADEPT-50 executive
function-~CATALOG. SDC document TM-3881/034/00. 23 January 1969. S pp.

Describes the use of executive funct¢ion CATALOG.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--CHANGE. SDC document TM-3881/038/00. 2 January 1969. 7 pp.

Describes the use of executive function CHANGE.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--CLOSE. SDC document TM-3881/040/00. 23 January 1969. U pp.

Describes the use of executive function CLOSE.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--CPU. SDC document TM-3881/042/00. 2T January 1969. 3 pp.

Descrives the use of executive function CPU.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: AbEPT-fd'éfééufivéi‘
function-~CREATE. SDC document TM-3881/0L4/00. 2 January 1969. 5 pp. .

Describes the use of executive function CREATE,

Kennedy, P. R. ADEPT-50 time-~sharing system user's guide: ADEPT-50 execufi#e
furction--CYLS. SDC document TM-3881/046/00. 2 January 1969. T pp.

Describes the use of executive function CYLS.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 'e"x'c.i"cuj‘:.w‘isf ‘51
function-~-DELETE. SDC document TM-3881/052/00. 16 Jenuary 1969. 9 pp.

Describes the use of executive function DELETE.
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Kennedy, P. R. ADEPT-50 time-sharing system user’s guide: ADEPT-30 executive
function--DIAL. SDC document TM-3881/0%0/0C. 27 Januarv 1969. 3

3

-
r e
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Describes the use of executive function DIAL.

Kennedy, . R. ADEPT-50 time-sharing system user's guide: vePT-50 executive
function--DIALOFF. GIC document TM-3581/000/00. 27 January 1929. 3 po.

Dezcribes the use of executive function DIALOFF.

Kenrnedy, P. R. ADEPT-5C time sharing system user's guide: ADEPT-S0 executive
function-~DIALON. SDC document THM-3831/062/00. 28 January 1905. 3 pr.

Desciribes the use of executive fun~tion DIALON.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--DRIVES, SIC donument TM-3881/006/00. 10 January 1969. 5 pp.

Describes the use of executive func*ion DRIVES.

enne P. R. ADEFT-20 tiwe~sharin yetem user's guide: EPT-50 executive
K dy, P. R ADEFT-50 ¢t h g sycte 's guide PT-50 4
function--DRUMS. SDC document TM-3881/068/00. 2% January 1309. 3 pp.

Describes the use of executive function DRUMS,

Kennedy, P. II. ADEPT-S5C time-sharing system user's guide: ADEPT-50 executive
function-~FORGET. SDC document T™-3081/076/00. 30 January 1969. 3 pp.

Describes the use <. executive functicn FORGET.

Kennedy, F. R. ADEPT-50 time-sharing system user's guicde: ADEPT-5C executive
functi-n--; . EDC document TM-3881/084/00. 30 January 196%. 3 pp.

Describes the use of executive function 30C.

Kennedy, P. R. ADEPT-50 time-sharing systenm user's guide: ADEPT-°" executive
funertion--INIT {Operator's Conscle Command). SDC document TM-38681/076/00.
16 January 1969. © pp.

Desecrit ~s +the use of executive funciior INIT.

Kennedy, F. R. ADLPT-50 time-sharing svsten user's guide: ADEPT-50 executive
frnction--LISTF. SDC document TM-3881/088/00. 22 January 1969. 8 pp.

Describes the use of executive function LISTF.

Kennedy, F. R. ADF™T-50 time-shering system user's guide: ADEPT-50 executive
function--LIETU. SDC cocument TM-3881/09C/00. 17 Januvary 1969. 3 pp.

Des~ribes the use of executive functicn LISTU.

nennedy, F. k. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--LOAD. 5DC document TM~3861/092/00. 17 Jasuary 1969. 13 pp.

Describes the use of executive function LOAD.
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Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--LOADD. SDC document TM-3881/094/C0. 2C January 1969. 4 pp.

Describes the use of the executive function LOADD.

Kennedy, FP. R. DEPT-50 time-sharing system user’s guide: ADEPT-5C executive

function--LOADGC.  SDC document TM-3831/096/00. 20 Jenuvary 1969. L pp.
Degeribes the use of the executive function LOADGO.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-5C executive

function--10GIN.  SDC document TM-3851/098/00. 3C January 1969. 9 po.
Describes the use c¢f the executive function LOGIN.

Xennedv, F. R. ADEPT-30 time-sharing system user's guide: ADEPT-50 executive

function--OFEN. SDC document TM-3881/104,00. 2L January 196S. 26 pp.

3

egscribes the use of the executive fuction OPEN.

Kennedy., P. R. ADEPT-0 time-sharing system user's guide: ADEFT-50 executive
function--CVERLAY. SDC document TM-3881/1C6/C0. 20 January 1869. 13 p.

Descridbes the use of the executive function OVERLAY.

Kennedy, P. R. ADEPT-5C time-sharing system user’s guide: ADEPT-50 executive
function~-REPLACE (Cperator's Console Cammand). SDC document TM-3881/114/00.
22 January 1969. 7 pp.

Descrihes the use of the executive function REPLACE.

Kennc v, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--RESTORE. SDC document TM-3881/118/00. 21 January 1969. U pp.

Describes the use 0of the executive functicn RESTORE.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function--RESTORED. SDC document TM-3881/120/00. 22 January 1969. L pp.

Describes the use of the executive function RECTORED.

Kennedy, P. R. ADEPT-SC time-sharing .yster. user's guide: ADEPT-S50 executive
function--SAVE, SI'C document TM-3881/128/00. 23 January 1969. 10 pp.

Describes the use of the executive function SAVE.
Kennedy, P. R. ADEPT-50 time-sharing syr*em user's guide: ADEPT-50 executive
furiction-~SEARCH. SDC document TM-3881/130/00. 22 Jmnuary 1969. 9 pp.
Descrites the use of the executive function SEARCH.

Kennedv, P, R, ADEPT-50 time-sharing =vstem uger’s puide: ADFPT_50 executive
function-~SERVIS. G5DC document T™-3881/134/00. & January 1969. L pp.

Describes the use of the execctive function SERVIS.

Kennedy, P. R. ‘ADEPT—SO time-sharing system user's guide: ADEPT-50 executive
“unction--VARY (Operator's Conscls Command). SDC document T™-3881/15k/00,

Describes the uce of the executive function VARY.
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Kennedy, P. R, ADEPT-50 time-sharing system user’s guide: ADEPT-50 executive
function--SERVIE.  SDC document TM-3881/134/0C. 8 January 1969. U pp.
Describes the use of the executive function SERVIS.

Kennedy, P. R. ADEPT-50 time-sharing system user's guide: ADEPT-50 executive
function-~-VARY (Operator's Console Command). SDC document TM-3881/154/007.
22 January iryuvs. 7 pp.

Describes the use of the executive functicn VARY.

Hemnedy, P. R, ADEPT-50 time sharing system user's guide: TINT1l.1 user's
zuide. SDC documert "M-3881/502/00. 1 August 1968. 179 oo,

A self-instructional guide to TINTi.1l, an interactive programming
system operating under control of the ADEPT-59 executive.
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3. DATA MANAGEMENT SYSTEM

3.1 INTRODUCTION

The data management component of the ADEPT system consists principally of an
adaptation of the Time-Shared Data Management System (TDMS), combined with some
additional tools in the areas of a data base oriented programming language, and
the specialization of METAS to symbolic file conversions for TDMS.

During this reporting period, TDME evolved into a well defined and controiled
system. The functional capabilities of the system have been documented, along
with new features scheduled for release in subsequent versions of TDMS. The
iatest release, Version 5, was sent to the SDC Falls Church office as scheduled,
shortly after the close cf this reporting period. This release was installed at
the various military facilities using TDMS. Only one i1eature planned for
inclusion in Version 5 was delayed; this feature is expected to be shipped as
part of an interim release within a few weeks.

Fach succeeding version of TDMS has proved to be more reliable than the pre-
ceding one, and the system is now in use at four military installations in the
Washington, D. C. ares. The versions released during this reporting period
and their release dates are:

Version Date
3 6 September 1964
3.1 16 October 1968
3.2 1 November 1968
L 27 November 1968
5 b February 196G

In addition to the many improvements made to the syste. itself, procedu.'es were
established to hai !le discrepancy reports from user-, and assure that discrep-
anr‘~~ are answered and errors corrected. Current reactions to TDMS by a

si. user population indicate that it is nuvs opercting with good reliability
and that it performs a variety of desired functions, The prirs limitation at
present seems to be the speed of operation.

Work on TDMO will continue under Part 2 of this contract (the Computer-Aided
Command research program). More of the amphasis on TDMS will be placed on
reducing processing-time requirements, particularly for the Generate operation.
[mproving the speed of Generate is expected to provide the capability to

handle larger data hases in less time than is now possible. Also, the form of
data bases is now being changed so that all records are of a single, fixed
length, thus makipg possible the use of the new multivolume file capability of
the ADEPT executive.
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3.2 FROGRESS
TDMS consists of an integrated set of operations, e. ~h one of which is desirned
to do some part of the total duta management task facin, a user. The onerations
delivered with the ADEPT system are Define, Generate, Querv, Comnose, Undate,
Maintain, and Reformat. In addition, several utility prosrams useful in testing
ard analysis of TDMS data bases have 'een created.

The sections that fnllow ¢°scuss the mator TDMS operations, the rrogress made in
implementing them, current capabilities and limitations of the system, and nro-

gress made in implementing the other (non-iUMS) data management tools.

3.2.1 De fine

Define is the TDMS operation tnrough which the user names and describes the
structural relationshirs ¢f nis data. It is the first operation the user must

Bl otV 1IN

rerform when he actually starts to use YWDMG.

Virtually all of the capabilities of Define that were scheduled for imnlementation

were werking reasonably well at the beginning of this reporting period. Most of
the effort in this operation hes been on rorrecting errcrs that were uncovered
as users tried out all the flexibility that was included in Define.

L Generate

Generate (which was formerlv known as Load! accerts all tvpes of data, in either
the batch or interactive mode, performs necessaryv validityv checks, and aliows
on-iine vorrer correction, if desired. ‘The cutput of *the Gene:ate operation is

a TDMG data base, a seif-defined file with self-defined entries and a comrletely
inverted cross-index.

At the beginnine of the reporting period, Generate was fust beginning to be run
successtu.ly « medium-sized data base~., By the end of the reporting neriod, n
number of larre (over 1 million-bvte; data bases had been generated, and--for
standard operations--users were able to handle Generate with relative ease ant
a mini~um of assistance.

A number of significant features were incorpcrated in Generate during this
reporting period, including VALUE and FORMAT checking, on-line tvrewriter inrut,
on-line error correction, and the ability to susrend and restart. Considerabtie
effort was also expended on developing the ADDON oreration, which was planned
for inclusion in Version © “his capability is operaticonal, vut is not checked
out well encuph to release. It is exrecied to be shipped with Version ©.] earlv
in the next reporting period.
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Although Generate i; capable ~¢ producing TDMS data bages, f{t currently places
some limitations on users who want to build large data bases within narrow time
constraints. This situation is receiving a good deal cf attention and will be
allevirted in the near future.

3.e03 query

auery allows 'TDMC users to retrieve data from a TDMS data base in an ad hoc
fasnion. The malor commands--SKHOW, PRINT, and DeOCRIBE--were working well before
*ne release of Version 3. This operation has teen quite extensively used, and
the number of rerorted errors has been verv small; these errors have been fixed
quickly. During this reporting verioc, the main Query -apabilities were

included ir the Compose, Update, Maintz:in, and Display operations, and the
Tollowing new features were incorporaied:

' PRINT commands are now avallable without a WHERE or FOR clause.
, ORMAT and VALUY outrut is now included in DEGCRIBE,
. Conditional expressions may now contain multiple HAS modifiers.

The CHOW logic nas been improvea and actual values may be used
in additicn to Venumbers.

Internal code and logic imrrovements have been made to spreed ur
all phases of the operation.

I'n connection with the work on <uery, a rrocedure called GETDATA has teen devel-
cred which perr 5 JUVIAL programmers to easily retrieve data from a TDMO data

e L\
He .

vase for special-purpose manipulation. 7This rrocedure was released on schedule
with Versico

L compoge

{ompose is a comrrehensive report generator. It i: a two-phase operation: the
first rhase

P>

is that of decsianing a report., in which Compose acts in a hiwxhly
irteractive f.shion with the user to design a report format accordine to user
mnstructions.  The language used in doing this job 1s extremelv powerful, and
vet has proved to bte relatively eagsy for preople to learn. The second vhase is
the actual production of the desired report, it is analogous to a compile~and-
Fooooperation.

Althoneh mast of Compose was operationsal for the Version 1 release of TDMD,
several important features were not available until the release of Version 5.
heovask of implementing these features was emphasized during this reporting
reriod.  Ameng the new features included through Version 5 are:

- A LY capability
censitivity to page width of the interactive conscle
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: Multiple CORT variables
Implementation of the format commands: UPACE, FEED, GHIFT, and
MASK
A report modification capability

’ Implementation of the LINK command

. Implementation of d-rived variables

In additio. to im,. zenting these features, a considerable increase in the
running speed of Compose was attained with the release of Version ©.

During the coming vear, a number of features will be adied to the Jompose
operation, including:

' The LIMIT command
The PUT command

. The 'K tcken and accomranying features

. The sbility to use elements as orerands in cornditional exrre.sinns
anywnere except in a QUALIFY command
The PER DISTINCT modifier in statistical exjyressiocns
The TAoLl command

. The use of modified statistical expressions within derived
variables

3,045 Update

Update permits a user to dynamically chanmge, add, or deiete singie i ues or
entire entries in a datas bace as it exists on the dis

extremely complex Job, requiring linkage changes thro
time an Update command is executed.

¢. Thiz orveration is an
uRhout the data base everv

Most of Update was working in Version 3, with the excertion of the capabilities
tc add and remove repest.ng groups, &nd to check formats and values on new

data items. “nese limitaticns have been corrected, and the work on Urdate s
now mainly one of trackinkg down discrepancy reports and correcting errors
brought about by u.foreseen conditions.

.00 Maintain

Maintain represents a significant research effort within TDMU.  The intention
of this cperation is to provide the user vith a generalized means for merging,
subsetting, extracting, ordering, restructuring, and updating data hases. The
Maintain programs are designed %o accept one or two different data bases, and
an on-line description of the desired outrut data base, rules for the selection
of data, and the transformations that are required. As with Compose, the cara-
bility to interactively describe a task cn-line, save it for repetitive use
and modify it as desired nas been included. ‘

L}
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Of the eight tasks originaily isolated as a meaningful set of generalized main-
tenance tasks, only Batch Update and Copy-and-Cleanup have been scheduled for
inclusion in initial versions of TDMS., The Copy-and-Cleanup task is required
to reallocate spares in a data base that has been extensively modifiec by use
of the Upda*~ operation. This task completed checkout in January and was

released with Version 5.

3

he Hatch Update task is aimed at handling large volumes of changes rather than
he small volumes expected to be handled on-line by Update. Most of the effort
during t-is reporting period has been aimed at getting the Batch Urdate task
checked out and working on available test cases. The condition of Batch Update
is now such that users may begin to use it successfully. in some cases it ic
anticipated that users will uncover errors which a lack of sufficient test
materials precludes uncovering during checkout. This coperation will indoubtedly
require a good deal of user experience to help "fine tune” it. All of the
caprabilities that are necessary for full operation have been coded.

Pe

o+ -

At the end of this revorting period, work haa begun on the design of a third
+
task

Yeformat 1s intended to rrovide a straightforward method of converting symbolic
iata tnat already exists in machine-readnble form into the pumbered field dats
set format reauired btv the TDMU Generate opersation. The basic carabilities for
Fandling voth standard fixed flelds and indentured ixed-field input tyres have
bern ~hecked cut and are working in btoth the NMUSSC and the Air Force Command
: Mhis capebility was achieved with the atd of several trips to the Wwashi-

to helr orerational users with procedural

v

area. “he trirs were used mainly

,
3
‘(
—~
P
o+

and provram protlems.  Lue to the availability of other tools (like Dbl ! that
acoomnrlish the same purrose as Heforma', it is unclear whether further effort

.
on Reform -t as it exists will bhe required.

pata Hase cCriented Programe gy Langusge

s owerk was simed st rroviding a btridge between the computational capsbilities
S0 OVIAL and the data base manirvulation ability of TOMI. A procedure called
RUUATA was developed, it permits JOVIAL programrers to relrieve data ‘rom a

. data base for srvecial-purvose manipulation., This procedure can be comeiied
axopart of 8 JOWIAL rrocram. Uince this vpreocedure utiilizes the Juery language
MO users need not learn new languase Torms or expressiouns.  SETDATA was

relensed on schedule vith YVersion S of TDME,
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3.2.9 METAS Adaptation

Ty

A speclial-purpose language (known as DBL) has been adapted from MpTAS%® Sor +re
purpose of reformatiing symbolic data bases int~ a form acceptsable to TDMO,

DBL is intended fecr non-programmers, and thus is relatively non-procedural in
its use. 1t allcvws the user to describe the format of a data tase and those
format conversions he wishes to effect. He need not be well versed in TDMO
conventions, since the burden of actually performing the conversions is rorne

by the DBL compiler. The language is simple encugh to be learned in a few ..ours
for most purroses.

Currently, comvilers for DBL exist on the IBM 300/5%0 and -3 comnuters, and
nroduce output suitablis for TSS-LUCID and TDMT, the output form e_ected iderends

4
on the compiler selected. DlNumerous date bases were successfully converted
during this reporting pericd bty users at the NMCEGC, Air Force Jommand Tost,
Alr Force Academy, and the Geouthwest Regional Educational Laboratorv.,

The DBL language prevides the user with gll of tne linguistic features originally
intended. These features inclule:

: An AT WL-1i1ke IF-statement with the full complement of
logical and relational operators
: Infix integer arithmetic

Loor and iteration tontrel (with Beorlear exrressions
where aesired:

: Conversion iists o that data rav pe coaed or i oded

I B \ 13 AR " -~ oo N
Full At rapalility to perfom anv tasks not roessible in
ne SO ~ N - : -
DRI, which ceouid normaliy te coded in M: T4

EO . . v, —a,
rograms camriied in one rass diregtlv 4 MMTA

assembly JAnNguAge

Malcr emphasis during tihis reportir

CnoochecKkout

DiL compilers. ‘reratinna; experience gained during *his pericd inticatei ¢ne
neel for more detailed documentati Tnis work ia teing
ac.mpiishedt at present. ince th e one-nass compiler
the rrogram’'cs overail W ~indeed, it is ~fren
pessible to rroduce more efficient nis of character soanning
in DHL than n METAL.

Al present, the MI°
sections |

arresnrs o be
capability nas

3 .
[
=2
[ad
2]
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TLAT WAS Torael To T A tarir s R i Trev i s T ort T et |




LS

A

-
3
< 7

T A KoL ey s S

30 January 1969 u3 T™-3628/003/00

Improved error message and trace capabilities were coded for META6/360 to aid in
debugging. Error messages now give the name of the rule in which the error
occurred, in addition to the information previously given. The trace capability
indicates to the user when a rule has been entered, and the truth value of the
rule upon exiting it. These same META6 debugging aids can also be utilized by
those DBL users who are familiar with META6 and its conventions.

3.3 STAFF
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Beverly Bourne, Technical Assistant
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R DOCUMENTATION b

This section lists those documents describing the data management portion of the
ADEPT system that were produced during this reporting period. Some of the
documents listed below were released in SDC's "Note" series. These documents

are internal vorking papers only, and have not been cleared for open publication.

Rybak, M. A. Implementation of MORE syastem:term. SDC document N-(L)-23550/101/00.
30 September 1968. 6 pp.

Describes a new procedure, MORST, which has been added to SCAN for
implementing the feature MORE system:term in TDMS programs.

Peltz, M. TDMS data base checker. SDC document N-(L)-23550/180/00.
29 August 1968. S5 pp.

Describes the TDMS Data Base Checker package, which is designed
to offer a user a variety of procedures, at his own discretion,
to check the validity of his dats base and also to provide the
validity of his data base and also to provide for an on-line
printout of errors discovered and related entry data.

Peltz, M. TDMS data base printer. SDC document N-(L)-23550/181/00.
29 August 1968. 5 pp.

Describes the TDMS Data Base Printer vackage, which is designed to

. provide an off-line or on-line printout of any or all of the central
tables of a TDMS data base. At the user's discretion, selected records
from any one central table can also be selected for printing.

o it 5t e o AL
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Peltz, M. and Rybak, M. A, EMOV: multiple disc file to tape copy program.
SDC document N-(L)-23550/607/01. T October 1968. T pp.

Describes EMOV, which provides a capability to copy onto a
single tape reel up to 20 disc files under the ADEPT system.
This program bypasses the single file per tape limitation
currently in ADEPT by organizing the disc files as subfiles
(groups of records) on the tape.

DeSimone, P. A. The language specifications for the define operation of TDMS.
SDC document TM-3370/003/01. T October 1968. 23 pp.

Describes the Define operation of TDMS, which is used to
describe new data bases and to modify existing data base
descriptions. The language of the Define operation is
specified, and the user's interaction with the operation
is described.

Barsalou, R, H. The time-shared data management system interim user's guides.
SDC document TM-3849/000/02. 26 August 1968. 3 pp.

Establishes a documentation series for TDMS. This series
includes a set of interim user's guides for all TDMS
operations.,

Barsalou, R. H. DEFINE interim user's guide. SDC document TM-38597002/02.
26 August 1968, 19 pp.

Provides instructions for propsective users of the DEFINE
operation during the veriod of initial familiarization.

Barsalou, R. H. SIZES interim user's guide. SDC document TM-3849/008/00.
23 August 1968. 8 pp.

Provides instructions for propsective users of the
SIZES program during the period of initial familiarization.

Fess, D. D. RETDMS interface specifications. SDC document TM-U4131,
18 November 1968. 42 pp.

Instructs the prospective user on hov to use RETDMS,

The purpose of RETDMS is to process user innut statements,
identify TDMS language forms within the input statement
string, and provide identifying output component values
and information using data selected from the input TDMS
data base.
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Bleier, R. E. and Vorhaus, A. X. File organization in the IDC tire-shared
data management system {(TDM3). SDC document SP-2907. 1 August 1968, 17 or.

Descrites the reascn for the levelopment of generalized file-
processing systems and shows how file organization affects

the overall functioning o file-procescing svstems. The
Time-Shared Data Management System {TDMS) is used to illustrate
one of these file organiczations.
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4, PROGRAMMER'S PACKAGE

4,1 INTRODUCTION

The programmer's package developed for use ir .ne ADEFT system contains four
elements for the professionsal programmer: a compiler, a debugging capability,
an =diting capebiiity and a utility program. A teletype interpreter, known as
, is alsc provided for the user who is not & professionsl programmer. In
sidition, an Interactive Programming Support System--which combines these caps-
ities intec a single system--was developed.

L.1.1 JOVIAL Compiler

AL is a general-purpcse programming language well suited for a variety of
ent applications, including scientific and engineering problems involving
¢ computation, administrative prectlems invelving large data files, and
ally compliex problems involving symbolic data. Because of the orptional

4

suitahle fcr problems requiring an optimum balance between data storage and
vrogram execution time.

>3
PNl

JOVIAL compiler developed for use bty the professional progrsmme: in the
system has all of the carabilities of Basig JOVIAL, as well as several
& features requested by the initial users of the system. Some of these
sd’fitional capabilities include provisicn for longer literals and the ability
to compile program segmentvs independently and then combine these segments at
execution time. This compiler is compatible with 3 JOVIAL compiler deliver~d
to the initial system users, which runs under their (08/360) cperating system.

.
o+ é}m

'

1]
Lo

>
T

Loy.2 Lebugging Aid

The debugying program develcped as part of ADEPT provides an on-line capability
for the professional programmer to “ook at and change his program and program
data during execution, and to sw tch between "execution” and "look-and-change’
modes.

L.2.3  Editing Ald

The editing program provided in ADEFT gives the professionsl programmer an on-
iine capability to maintain and modify his program in source language. It may
also be used to generate original code. The editing commands available at
present are: CCOMPOUE, INSERT, REPLACE, DELETE, MOVE, COPY, SEQUENCE, and
CHANGE. Also available are the utility commands: DISPLAY, SAVE, and QUIT.
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bol.b Utility Frogram

The utility program provides some basic progrsm maintenance services neede

d by
the programmer--namely, c¢ard-to-tape and tape-to-printer and punch conversicns

S.

4.1.5 TINT {Teletype Intervreter)

TINT is an interactive programming system aimed at the casual programmer who
has small-to-moderate sized programs. It uses a dialect of JOVIAL, and combines
vechrniques of compilation and interpretation.

TINT i{s designed to bridge the language gap tetween the computer snd the non-
programrer user; it orerates interpretively, on-line. The on-line nature of
the system makesz it conveniert to use, With TINT, the user can creste, check
out, execute, modify and re-execute a program directly from a remote teletvpe--
and can often carrv ocut the entire progremming process at & single sitting.
TINT is particularly suited tc compact programs such as short mathematical
problems, subprogram checkout, and other "one-shot' cperations.

L.1.6 Interactive Programming Support £ stem (IPSS)

ihe goal of the Interactive Programming Support System (I
of the programming processes--composition, editing, sxzscu .
documentation--to be carried cut as parts of a single, coordinatel activity
centered around an intersactive compiler. The system unifies technisues that
are usually embodied in separate functional programs so that the programmer
need not know which particular wrogram is perfoming a specific task. The
system, of course, 18 intended for & time-snaring environment, with user
interaction via a CRT/keyboard conszcle or teletyvewriter.

is te permit all
test

L.z FROGREZS

Cince all of the components of the ADEFT-50 programmer's package were

operaticnal prior to this reporting period, most of the effort on the programner's
package during tiis period was devoted to shaking down programs, removing

program er:rors, improving functional capabilities, and documenting program usage.
she programmer's packsge was installed at several new military facilities during
this reporting period, as part of the total ADEPT-,0 system. Thus far, use of
this pnortion of the system has been low, since most ADEPT-50 installations have
been concentrating on learning to operate TDMS and the ADEPT-50 executive. The
programmer's package was exclusively used during this period, however, by members
of the 'D¥PT development team in Santa Monica. Relatively few program "bugs’
vere found, and these were repaired quickly. Several discrepancies in documents
vere reported; these have heen corrected. A number of users have suggested ways
of improving the usefulness of programmer's package components; these surrections
are beinp evaluated.
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Some effort was also devoted to creating a standard format for identifying
files, snd a standard set of default options. Most of the components of the
programmer's package have been modified (or are being modified) to use these
standarc forms.

Finally, a number ¢f utility programs and JOVIAL library procedures were developed
in this reporting period, most of which go beyond the scope of the original
contract. These programs are typlcally generated by ADEPT application programmers
as an open-ended set. Due to resource limitaticns, some of these procedures

will have to be made available to the ADEPT community without full maintensance
support.

4.2.1 JOVIAL Compiler

- wers ocoyvected.  The compiler staff also spent same time working with

vo Yind whely 2rrors of usage, as well as comniler~induced errors. Cleanup
27 Lhas various interfaces between the compiler and the executive, and among the
segments of the compiler 1tself received considerable attention. Several
irprovements in the quality of the object code were made, and a substantial
imrrovement in code wtich branches forward was undertaken. Some improvement

in performance was obtained by increasiug the tape input/output buffer size.

The standard library for use during compilation was aumented by & large number
of procedures wihich perform simple tasks for the r ammer. One series of
rcutines covers a number of aspects of input/outpuic and makes it easier for the
programmer to deal witn the executive's (Untazloger and SPAM prograus. Included
among these routines are:

Read or Write Interactive Terminal

’ Scan EBCDIC Image

. Standard (1/0) Default Procedure

. Set Cataloger Table File Identification Values
. Check GPAM Return Codes

. SPAM Call

: Cataloger Call

. Check Results of Cataloger Operation

‘ Position Opened File

Close File

. Open File

. Get Cataloger Table and OQpen or Close File
Read Next Sequential File Record

. Write Next Sequential ¥Vile Record
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A second set of procedures provides string manipulation capability. Among these
procedures are:

Move Byte String
Compare Byte Strings
. Exchange Byte Strings
. Set Byte String

Zero Byte String

u.,2.2 Devugging Aid

The debugging aid has been almost fault-free. It has received cor=ide- “le use
and only a few very minor bugs turned up. The debugging function has been
split in two parts, to meet space requiremenis: one part resides in core us
part c¢f the Basic kxecutive, while the larger part is stored with the Extended
Executive.

b.2.3 Editing Ald

The editing aild has received minimal shakedown usage, mostly by the NMCSSC and
ADEPT installation team. A few problem areas have turned up and are being
resolved. All of these were considered low priority prcblems by the users,

L.2.4 Utility Program

The basic utility rrogram received very litile usare. FProgrammers seemed to
prefer ctlier programs which had fewer features, b t were easier to use., A
number of bugs were found in these suxiliary programs, and since they were not
written as a set (like the basic utility program itself), several incompatibilities
vere found. Consequently, the utility area was reexamined, and considerable
work was puv* into developing and improving this area. DEBE--a program which
moves data between tne card reader and other storage media--was considerably
reworked, LICTER and FDMP (File Dump)~-programns for printing various files--
were written and debugged. A program for producing a programmer-specific
library of files on tape was also written and checked out. Finally, a tane-to-
tape COPY program was developed, and is now being extended.

L,2o.o TL7
TINT has been modified so inat saved proprams can be chaneed with the editing
#td, This involved moving the location of the sequence number field. Work was

Arm

begun on maring TINT more useful to JUVIAL programmers by providing a command
that will produce a copy of a program writter in VINT which is suitable ¢or
compilation., Most of the incompatibilities have been taxen care of, and work
iz presently poing into the READ and wRITE areas.
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A

4.2.6 Interactive Programming Support System {IPSS)

The program compesition and editing phase of IPSS was used by the staff in
Santae Monica and given some shakedown by the instailation team in Was:ington.
A number of errors were turned up and fixed. The IFSS program itsel? was run
through IPSGH.

Some work was invested in shortening varlous partis of the program to improve
performance or meet space requirements. Several new capabilities were added to

IPS5. These include:

sutomatic cutput of set/use information when the set/used table
is fillea, so that the table can ve reused for new information.

* Provision for accepting statements continued in a separate input
either off-line or on-line,

* Improved error .etection "= the edit mode. (Sequences of
edited statements are treated as in the compose mode, and a
memory of expected seguences is maintained.)

The possibility of changing a procedure declaration (number of
parameters or from procedure to function) was added. Cuch
¢nanges were formerly impossible in IPGS.

. Acceptance of ditto marks in input statements to reduce
repetitiou” typing.

Provision for hard copies of the CRT either on-line or off-line.

Work was begun on the next phare of IF.V'--hooking compilation and rartial recom-
pilation capability to that of program composition anu editing., A one-pass
compiler under development by other members of the programmer's package staff
was studied for its applicability to IPG5. Also under study was the possibility
of using the translator phase of the regular JOVIAL compiler and modifving the
existing IP3S routines to perform the work normally done Ly a compiler generator.
The main problems are in providing the ‘ranslator with a parti=l recompilati-n
canability.

b3 STAFY

H, Jacobs, staff Head
H. Hratman, Compiler Systems Protect lLeader
G. M. Cady
H. G. Martin
FE. N. Mathur
Ellen C. Perstein
D. W. Ranum
N. A. Sandin
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L4 DOCUMENTATICN

This section lists those documents describing the programmer's package poriion
of the ADEPT system that were produced during this reporting period. Some of
the dccuments listed below were released in SDC's "Note' series. These docu-
ments are internal working papers only, and have not been cleared for cpen
publicaticn.

Sandin, N. A.
5 November 1968.

JOVIAL (prJS.3) compiler user's guide.

3DC document N-23729/001/00.

84 pp.

Des-ribes the use of the ADEPT-5C JOVIAL compiler.

Includes a general

description of the compiler, a brief discussion of the language
forms prccessed, specific information for inputs, descriptions and
samples of cutputs, file structures and ‘ocations.

McCabe, J. D. Move byte string procedure, STRINGM.
15 November 1968. 1 p.

Describes the use of JOVIAL procedure STRINGM.

SDC document ¥ 23723/802/01.

Martin, H. G.
N-23729/R02/00.

Coded hollerith to integer function, NTGK.
15 July 1968. 2 pp.

Describes the use of JOVIAL trocedure NTGR.

3DC document

Martin, H. G. Read or write interactive terminsal, TRVNL.
80L/00. 15 July 1968. 2 pp.

Describes the use of JOVIAL procedure TRMNL.

oDC document -0 3

Martin, H. 5. GScan EBCDIC image, SKAN.

)

< DD,

3DC document N-U37097005/700, 18 July loen

Describes thne use of JOVIAL procedure DKAN,

"y

Mathur, B. N., N -

13 August 1908,

A standard default procedure, DEFAULT. ODC

J vp.

PTG 00

doacument

Describes the use of JOVIAL procedure DEFAULT.

set cataloger table file identification values. OO0 document

o4 Deptember 1968. 3 pp.

Martin, H. G.
H-"37.09/808/00.

Describes the use of [ VIAL procedure SETFIV,

3. ODC document S IRy vy

Martin, ii. Check UPAM return codes, SPAMCK.
23 October 1964, 2 pp.

Describes the use of JOVIAL procedure SPAMCK,
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Martin, H. G. GSPAM call. SDC document N-23729/810/00. 23 October 1968, 2 pp
Describes the use of JOVIAL procedure SPAMC,

Martin, H. G. Cataloger call, KAT. G5DC document N-23729/811/0C. 23 "“etober 1968

2 pp.

Describes che use of JOVIAL procedure KAT.

e
Martin, H. G. Check =2su..s of cataloger operation. SDC document N-23729/815/00.
231 Jctober 196b. 2 pp.

Des~ribes the use of JOVI'L pro.edure CATCHK.

Marti , H G. Position orened file. G5DC dccument N-23729/813/00. 23 October 10A2.

Desc> bes the use ¢ JOVIAL procedure POSISHUN.

MeCab , J. DL U0 .pare uyte strings procedure, STRINC'. &DC document N-2370Q;

5 ~

S1er00. 1 Novewver 1 034, 2 pp.

descr ves *the use of JOVIAL procedure STRYWGC.

LD Erchange oyte strings procedure, UTRINGX. ODC document Nl 379G/

I Lovembeor 1%o. 1 5.

Jegser ves the use ¢ WAL procedure OTKINTY.

. D, ‘et byvie siriug irocedure, STRINGD.  TUC cocument N-23T70u EAUTIS TN
Lowovenber oo ] p,

Uescribes the use of (OVIAL procedure UTRING

o S Wty

Lo o s sero Uote strans rrocedure, DTRINGS. U7 dacument

NeORTFYINY g,

‘ -~ - EY ¥
1Y Nowvember Lo, Loy,

Descrives the une f JOVIAL procedure STRINGS

N

Martin, H. 7. Close a “1le, Clal,.,  one

Ny

cocument N-UR700 318 /00, 06 November

eseribes tne use of JOVIAL vrocedure ULV

Cady, G. ¥, Catale er call procedure, ADPCAT. 35 C document N AT /51000,
11 Decemter 1964, 1 n.

k P P P oy TovrT oAY -~ i 189 FA
Jesoripes the use of CUOVIAL nrocedure ARPCAT.

Martin, b 5. deu catalower te le and oren or clot - file, [STwyT.
Dheodnedment =300 0000, 9 Tunuary 100G, opp,
Deseribes the use of TOVIAL procedure SETROT.
Martin, o 1. e file, DEVNFL OO document N-O3TU00NS0l a0, 0 January 1 itey

SEol

Jestroo s the use of JOVIAL procedure OWWENE
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Martin, H. G. FReed next sequential file record, READS. 38DC document N 237097
822/00. 10 January 1969. &4 pp.

Describes the use of JOVIAL procedure . oADC.

Martin, H

7. Write next record in sequential “ile, WRITS, DU document
N~237PG/884/

. 10 January 1969. 3 pp.

Describes the use of JOVIAL procedure WRIT.

Bratman, H. and Perstein, £. . User's guice for IPSC-_Interactive programm:n.-
support system. ODC documert N-23759/200/M3. 7 lJctobter lunt, 31 pp.

Describes the use of IPSS to campose, svi.tax-ch.ck, and edit
JOVIAL programs. Includes a description of ap- .icable IPY:
commands.

o~

r in, E. C. and Bratman, H. User’s wuide fr~ 7''0 {ntera-tive progranring
support system). Using the IBM 2050 CRT .isplay. OC scument N-UITRG/S0L 0D
e vl

ptember j4od. 13 pn,

~ i

use of IP3S on the IBM o ST Arsplav. Inelules
a description of applicacle commands.

s
i
1
.
e
m
[7;]
p
o3
e

n

User's guide for DEBE (ADEPT caxd 1" handline utility

3300

ICAO0 . 2% Detober o . S v,

DEBE for copying card f:les from the ound
storage onto the orinter, card runcon.

STy S vt oy s

guide, ODC document -0 fThal ]

DUDT_ G0

e i s i e P e ) L
Describes tie use of LIOTHR. an J-50 utility rrogram g
b

]

arine. D oder

A
rarmits the user to list DLU files under time-s
structure and ortions.

a discussion of Accertapie Tlle

User's guide for FIMP D file dump utility program.
1

Descritves the use of FIMDP for listing tare or lisc £1ile recoris

-

a-iine or off.line in ERIDIC or nexadecimal form,

Martin, .. . iwenerate, undate, 1ist and fotch from a itrams file

. . o e e . ] _
user's puide. focument Li-o 3700 4000 L4 o qnuary L, 1o e,
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APPENDIX: ADVANCED DEVELOPMENT
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ABSTRACT

This final report describes work done under Part 1 of the Advonced Development
Prototype contract from 30 July 1968 to 30 January 1969. The result of this

work is”ADEPT--a comprehensive information-processing system implerented at cpe
for operation on IBM 360 computers. This report includes an verview of the
current status of the system, and a detailed description ¢f the three major
components of ADEPT; a time-saaring xecutive, a data management component
(consisting mainly of the Time-Shared Data Management Sysicm), and a programmer's
package, which includes a JOVIAL compiler, editing, debugging, and utility prograns,
a teletype interpreter (TINT), and an Interactive Programming Support System.
Also inciuded in this document sre the names of staff menbers assigned to each
of the three major project areas, as well as a listing of the documents produced
in each area during this reporting period. Upon request, referenced documents
will be made available te appropriate organizations.
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