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NOTICE: The project that is the subject of this report was approved by 
the Governing Board of the National Research Council, whose members are 
drawn from the Councils of the National Academy of Sciences, the National 
Academy of Engineering, and the Institute of Medicine. The members of the 
Committee responsible for the report were chosen for their special compe
tences and with regard for appropriate balance. 

This report has been rcviewl:J l>y a group other than the authors according 
to procedures appr')VCd hy a l<cport Review Committee cons is ting of members 
of the National Academy of =-'citmces, the National Academy of Engineering, 
and the Institute of Medi dne. 

The National Research Council was established in 1916 by the National 
Academy of Sciences to associate the broad community of science and tech
nology with the Academy's purposes of furthering knowledge and of advising 
the federal government. The Council operates in accordance with general 
policies determined by the Academy by authority of its Congressional 
charter of 1863, which established the Academy as a private, nonprofit, 
self-governing membership corporation. Administered jointly by the National 
Academy of Sciences, the National Academy of Engineering, and the Institute 
of Medicine (all three of which operate under the charter of the National 
Academy of Sciences), the Council is their principal agency for the conduct 
of their services to the government, the public, and the scientific and 
engineering communities. 

This report was prepared under the following contracts between the National 
Academy of Sciences and the supporting federal agencies: Department of the 
Army, DACA 73-75-C-0008; Department of Commerce, 5-35804; Energy Research 
and Development Administration, WA-74-1827; General Services Administration, 
GS-OO-B-871; Department of Health, Education, and Welfare, HEW-100-75-0028; 
National Aeronautics and Space Administration, NASW-2751; Department of the 
Navy, N00025-73-C-0024; Veterans Administration, Vl01(031C)-P-322. 

By supporting contract agreement, federal agencies wishing copies of this 
report are entitled to such copies on request to the Building Research 
Advisory Board, National Research Council, Washington, D.C. 20418. 

Inquiries concerning this publication should be addressed to: The Executive 
Director, Building Research Advisory Board, National Research Council, 2101 
Constitution Avenue, N.W., Washington, D.C. 20418. 
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FOREWORD 

For the past several years the Federal Construction Council (FCC) of the 
Building Research Advisory Board (BRAB) has been exploring the question of 
whether the engineering personnel of most federal construction agencies 
utilize the full potential of the electronic computer, and in 1974 it con
cluded that computers were being underutilized by the federal construction 
agencies because: (1) too few fully tested programs were available to 
them, and (2) most of the available programs were written in a way that 
permitted their use only by engineers with extensive computer knowledge or 
special training on the use of these specific programs. In an effort to 
overcome these impediments, the FCC was instrumental in establishing an 
interagency program to: (1) make available to the federal construction 
agencies, through remote terminals, an extensive library, known as FACTS 
(Federal Agencies' Computer Time-Sharing System), of fully tested, easily 
utilized computer programs dealing with construction related engineering 
problems, and (2) promote the continual expansion of the FACTS library 
through the coordinated efforts of the various agencies. 

In connection with its continuing role as coordinator of the interagency 
program, the FCC Standing Conunittee on Computer Technology has prepared 
this manual to provide federal construction agency engineers with the 
information they need to use FACTS. 

v 

Walter R. Hibbard, Jr., Chairman 
Building Research Advisory Board 
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I 
INTRODUCTION 

The Federal Agencies' Computer Time-Sharing System (FACTS) is the 
cornerstone of the recently initiated Federal Construction Council (FCC) 
program aimed at facilitating the use of computers by federal construc
tion agency personnel. Under the FCC program, the federal construction 
agencies are, in essence, pooling and sharing their computer-program 
resources through FACTS and coordinating their computer-program develop
ment efforts for the benefit of all.* 

FACTS is installed on the Remote Access Multi-User System (RAMUS) of the 
General Services Administration, and federal agencies can make it avail
able to their personnel and authorized contractors by subscribing to RAMUS 
(information on RAMUS is presented in the appendix to this manual). A 
variation of a system originally developed by the U.S. Army Corps of Engi
neers to make it easier for engineers doing construction-related design 
work to use a computer, FACTS is designed to be usable by an engineer with 
no computer experience after only a few hours of training. It consists of 
two basic parts: (1) a library of engineering programs, and (2) an execu
tive system that provides the user with access to those library programs. 
FACTS will, upon request, give the user a list of available library pro
grams and an explanation of what each program will do. Once the user has 
chosen what programs he or she wants to run, FACTS automatically generates 
a link to the desired programs. At every step in the process, the user is 
given instructions by FACTS on the operation of the system. 

This manual was prepared to serve as the text for a training course for 
potential users and as a simple reference document on FACTS. As such it 
does not describe the system's operation in detail (this information will 
be provided in a future manual for experienced computer programmers). 

*For information on the FCC program, see A Program for Facilitating the 
Use of Computers in Federal Construction Agencies, FCC Technical Report 
No. 64 (Washington, D.C.: National Academy of Sciences, 1974). 

1 
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II 
BASIC CONCEPT OF FACTS 

In order to understand FACTS, it is first necessary to understand a little 
about RAN.JS. Like most computer time-sharing systems, RAMUS is composed 
of: 

1. An executive system that acts as a master control center; 

2. Permanent files that contain a number of standard programs and sub
routines (including engineering-oriented programs) available for use 
by all subscribers; 

3. User files that contain user-developed programs and serve as a tempo
rary storage area for data to be used by the computer in solving spe
cific problems (ordinarily, such files can be accessed only by the 
user who created them); and 

4. A processing section that makes the actual calculations. 

As shown in Figure 1, the RAMUS executive system serves as the interface 
between the user and the computer. Using preprogrammed procedures, the 
executive system carries out user instructions to retrieve programs from 
the permanent files, retrieve or insert data or programs from or into the 
user's file, execute programs, and transmit results to the user. 

RAMUS and similar time-sharing systems are of considerable value to 
engineers with computer programming experience. Engineers without such 
experience, however, generally are unable to use such systems effectively 
since the development of a "coDDnands program" is frequently needed to 
execute programs in the files and since a knowledge of programming often 
is required if the capabilities, limitations, and input requirements of 
available programs are to be understood. Even experienced programmers 
sometimes find it difficult or impossible to use available programs when, 
as is frequently the case, only sketchy information (documentation) is 
available. 

FACTS, a subsystem of RAMUS, was developed to overcome these limitations 
of RAMUS and other time-sharing systems. Thus, FACTS offers users uniform 
access to the computer and iDDnediate access to quality computer programs; 
it requires minimum data and computer program storage and minimum computer 
prograDDning and debugging. In addition, it provides for iDDnediate techno
logical exchange between users. 

3 
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FIGURE 1 Basic RAMUS configuration. 
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As indicated above, FACTS is composed of two basic parts--an executive 
system and a library of construction-design oriented programs--both of 
which are integral parts of RAMUS (Figure 2). FACTS communicates with the 
user in the conversational mode (rather than in special computer terminol
ogy), employs standard engineering terms in all conversations, and controls 
every aspect of commands program generation and other library functions for 
the user. 

Two particular features of FACTS make it possible for engineers without 
computer experience to use RAMUS (and for engineers with such experience 
to use RAMUS more easily): 

1. The FACTS executive system actually writes the commands programs 
needed to execute library programs, thereby assuming this task for 
the user; and 

2. FACTS library programs have been written in such a way that the user 
is given step-by-step instructions on their use in the course of using 
them. 

Another advantage of FACTS, which could be of considerable value to some 
users, is that it permits certain library programs to be linked automat
ically to form a larger and more effective program, a process that is dif
ficult with the standard programs usually found in computer libraries. 
The explanations provided by FACTS for linkable programs indicate with 
which programs linking is possible. 

FACTS possesses these unique features primarily because all of the programs 
in the FACTS library have been written or rewritten as subroutines with 
special information, called a preamble, inserted at the beginning. Since 
the difference between a program and a subroutine is of minor significance 
to the FACTS user and since the term "program" is more widely understood, 
FACTS subroutines are referred to as programs in this document. 

When this manual was prepared the FACTS library contained approximately 
70 programs, but it is being expanded continually. Many programs in the 
library have been tested for accuracy, and in the list of programs the 
computer provides the user, such programs are identified by the note 
"FACTS approved" (other programs will be evaluated in the future). 

Since the primary purpose of the FACTS executive system is to generate 
commands programs for the execution of FACTS library programs, either 
singly or in groups, these commands programs are saved for the user in 
his own file and their names are recorded in the user's computer-generated 
directory file.* Once a commands program has been generated by FACTS and 

*It should be noted that commands programs are very small compared to 
library programs and do not require much storage space or incur high 
storage charges for the user. 
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FIGURE 2 FACTS in relation to RAMUS. 
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stored in the user's file, it is executed like all other programs in the 
RAKJS system (Figure 1)--that is, the user executes that commands program 
through the RAMUS executive system without going through the FACTS execu
tive system--and the user must re-enter the FACTS executive system only 
when he wants to solve a different type of problem. Commands programs 
generated by the FACTS executive system can be run repeatedly and will 
remain on the user's acco\Dlt \Dltil he desires to purge them (this purging 
process, plus other library-type f\Dlctions that are performed with the 
FACTS executive system, are discussed in the next section). 
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III 
FACTS IN USE 

FACTS has been designed to be used by engineers with no previous computer 
experience, and it is believed that any engineer will be able to use the 
system after studying the material which follows for just an hour or so. 
The material is divided into two parts--a brief explanation of the meaning 
of the basic commands used with FACTS and an annotated series of examples 
of FACTS computer runs. 

A. FACTS Command Structure 

The FACTS executive system is divided into 11 sublevels, each of which 
performs a specific function. The user gains access to the sublevel 
he wishes to use by typing the appropriate command (i.e., ABBREVIATE, 
BRIEF, CONSTRUCT, DELETE, DIRECTORY, FULL, HELP, LIST, MESSAGE, RAMUS, 
or STOP). 

After the user has contacted the RAMUS computer and has been connected 
to the FACTS executive system, he will immediately be asked to type 
one of three commands--ABBREVIATE, FULL, or HELP--that, as explained 
below, tells the system whether to include instructions in subsequent 
conversation with the user and whether the user wants an explanation 
of the system before proceeding. Next, the user will be asked to type 
in any one of the 11 basic commands.* Commands can be entered in any 
order and repeated if desired. Except in the case of the STOP command, 
the user will be asked to enter another command after the previously 
entered command has been executed. The purpose of each command and the 
actions that it causes to occur are described below. 

1. ABBREVIATE 

The ABBREVIATE sublevel instructs the computer to delete instructions 
on the use of the system in subsequent conversations with the user. 
This mode of operation is appropriate only for users with consider
able experience with FACTS. In this mode of operation, the system 
operates faster than when full instructions are provided. Provision 
has been made for a fast mode of operation in deference to experi
enced users who prefer not to have to wait to receive instructions 
that they already know. 

*Since ABBREVIATE, FULL, and HELP are 3 of the 11 basic commands, the user 
can change a command given previously. 
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2. BRIEF 

The BRIEF sublevel provides the user with detailed information on 
the purposes and limitations of programs in the FACTS library. 
Such information is provided when the user enters program names 
one by one. The information permits a user to determine, without 
having to refer to a printed document, whether a particular program 
will meet his needs. 

3. CONSTRUCT 

The CONSTRUCT sublevel generates for the user conunands programs for 
the library programs he wishes to run and stores the generated com
mands programs in the user's file. In order to have a commands pro
gram generated, the user types in the name(s) of the library pro
gram(s) he wishes to use. The conunands program contains all the 
conunands that are necessary to solve the problem and includes such 
things as file generation, sorting, and computing. Without the com
mands program, the user would need to construct his own program for 
controlling the processing sequence. These programs are the link 
between the user and the FACTS library programs. 

In addition to generating and storing one or more conunands programs, 
the CONSTRUCT sublevel creates a directory file for the user in 
which it stores the name of the conunands programs generated, the 
names of the FACTS library programs that are used, and the date the 
conunands programs were created. If the user has an existing direc
tory file (one that the computer created at some previous time), 
the computer appends the new data to that file. 

The computer automatically assigns a name to each directory file it 
creates; the name comprises a three-character prefix that the user 
supplies plus a three-digit suffix, beginning with the digits 100. 
Most users need and have only one directory file; however, a user 
can have a number of directory files if he wishes (up to 899 in 
fact, but it is doubtful that any user would want more than 10). 
The computer also automatically assigns a name to each conunands 
program it generates. This name comprises the same three-character 
prefix as the directory file plus a two-digit suffix, beginning 
with the digits 00. Thus, the directory file(s) of each user can 
contain data on as many as 100 programs. 

4. DELETE 

The DELETE sublevel provides the user with the contents of his 
directory file(s) and allows him to eliminate conunands programs 
and their references from the file system. 

10 
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S. DIRECTORY 

The DIRECTORY sublevel prints for the user the information that is 
stored in his directory file(s) when the user provides his directory 
file name. 

6. FULL 

The FULL sublevel directs the computer to include complete instruc
tions on the use of the system in subsequent conversations with the 
user. This mode of operation is appropriate for all users except 
those with considerable prior experience with FACTS. 

7. HELP 

The HELP sublevel provides the user with a fairly detailed explana
tion of FACTS and the system commands used with FACTS. This expla
nation is made available primarily to assist those users who use 
FACTS infrequently and do not have immediate access to a copy of 
this manual. On the assumption that any one desiring an explanation 
of FACTS is probably an inexperienced user, the HELP sublevel also 
directs the computer to include complete instruction on the use of 
the system in subsequent conversations with the user. 

8. LIST 

The LIST sublevel provides the user with the names of the programs 
in the FACTS library for the various engineering disciplines and 
single-line descriptions of each program listed. The list for each 
discipline is generated separately, and the user is instructed to 
type in the f\Dlctional area code of the discipline for which he 
wants a list. If desired, the computer will, on command, also pro
vide the user with a listing of the area codes for the engineering 
disciplines. The user can obtain, one by one, as many lists as 
there are area codes (i.e., disciplines). 

9. MESSAGE 

The MESSAGE sublevel allows the user to leave a message for the 
FCC Standing Committee on Computer Technology, which oversees FACTS, 
concerning the system or programming problems enco\Dltered during use 
of the system. It also provides the user with the names and phone 
numbers of FCC contacts who can give immediate system help. 

10. RAMUS 

The RAM.JS sublevel provides the user with a very brief explanation 
of the relationship between FACTS and RAMUS. For complete instruc
tions on the use of RAM.JS, the user must consult a copy of the 

11 
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RAMUS operating manual, which most users should already have since 
the General Services Administration provides one to all RAMUS 
subscribers. 

11. STOP 

1be STOP sublevel causes the computer to terminate the processing 
of FACTS and returns control to the RAMUS executive system. Since 
all commands programs are executed in the normal RAMUS mode, once 
FACfS has created the desired commands programs, the user need not 
use FACfS again until he wants to review the library, delete files, 
or generate a new set of commands programs. 

B. Typical FACTS Computer Runs 

Presented on the following sheets are typical FACTS computer runs in 
which the various FACTS commands are used. Underlined items in the 
printout indicate user commands and responses. For the 11 basic com
mands, the computer will accept either the entire command word or a 
two-letter abbreviation of the command (which, with one exception, is 
the first two letters of the command); in the example, abbreviations 
have been used. 1be @ indicates the nonprinting carriage return char
acter that is supplied by the user immediately following his response 
to a computer inquiry. All computer inquiries and user responses have 
been annotated to make the sample computer run more informative; the 
annotation references--e.g., (1)--appear beside both the computer print
out lines to which they refer and the corresponding explanatory notes. 

12 
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..... 
(,,i 

Sample FACTS Run ·(with Annotations) 
GSA uo TIHF-SH"PINr. SY~TEH 2 ON n - 13:re P~1 :07 TTYIU 

n1/19/71i. PllNRIG APEA rXPA~'DED TO 30.5 K wrRDS. PLFASE UST INF'ORH*-: 

t1SEP Jn-- P1oo©u> 
PAS~t..nRr@ 

"''~ R (2) lr'I nR l'IEw:oLo:FACTS ·- (RJ (3) 

PEArY 
PtlNt'H (R) (4) -
FJH:Tc; PrsPnt'DINC. H'f'llCATE LEVEL OF PPOl"'PTH'G AT •••? PPl'lHPT 
FNTFP Tn GFT 

AP ~rRRfVIATFD PPOHFTJNr 
Fl Fiii L PROP'PTH'G 
HF FUl_L PROf"PTJt.'r. + SYSTEM FXPLN'ATJnN 

*** ? l!f (~) (S) 

F'ArTS rnNSJSTS l"F "N FYECUTIVE SYSTFM "ND ,. LJPRARY OF FULL y TFSTE('I 
ENr,Jl'IFFPif'~ ANl'I SCIENTIFIC COMPllTEP PRl"GRAP'S. 

THF f'ArTS FXFCl'TJVF SY~TEM ALLl"WS THE l1SER TO Flll.L Y UTJL IZE' THE' FACTS 
l IPPAPY or FNGil'IEEPJNG AND SCIH1TJFJC C"'1Pl'TER PROC:RAM~ RY ( 1) PROVIOH'G 
LIPPAPY Vl~HHLJTY. (7~ Cnt'STRUCTH'G Cf'IHMAt'DS PRr'IGFAMS FOR THE USER WHJC~ 
TArF CIPF rF ALL SYSTEP' DETAILS TH~T APE NE'CES~ARY FOR SETTJlllG UP AM> 
PIW'-1H•r. F'ArTS PROGPAHS A~n (3) PRO\'IDH'r. U~ER LJBRIRY f''AHAGEMEt'T. THF~F 

(1) The user enters his assianed identification code. 

(2) The user enters his usianed password, which the C011pUter over
prints to ensure that it r ... ins a secret. 

(3) nae user indicates he wants to use an existina proar• naed 
FACTS. (In the exuple, the user has saved time by indicatina 
the name of the proar-a he wants to 1'1111 after 1ivin1 the 
requested info111ation; i.e., that he wants an existina pro
ar•. (If he had typed •rely ''OLD," the CClllpUter would have 
asked for the proSJ'• - on the next line.) 

(4) The user directs the c:nputer to run FACTS with no headinas 
(IUINH) 

(5) The user indicates that he wants to run FACTS with explanatory 
pl'OllJltin& and that he wants an explanation of FACTS. (The 
symbols ••• ? indicates that the user should aive one of the 
11 basic comands; in this cue the c:omand HE (for HELP) has 
been aiven, which sends the C011pUter to the HELP sublevel.) 

FIWr.TIN•S IPF "CCrt1PLJ~HFl'I WJTJ'HI ~llBLEVEU OF THE EXErUTIVE SYSTEf'I. Sl'RLEVF.l 
c;rnus TS ICHIFVFD THRrllGH THE USE nr COHHIMJS GIVEN Tr THE COf"PllTFP H' 
PF~PmJ~E Tr THF ·-1 PPOMPT PRINTF.r HI THF. EXEftlTIVE SYSTF.f" COfo'HAf'lfl LEVEL. 
THF T~PFF rPJNCIPAL Ftlt'CTJrNs rF T .. E F"CTS EXECUTIVE SYSTEH ARF AS 
rnunw~: 

(1'LIPPJlPY VISIBILITY JS ArHIEVFD THROllf"H THE LJST "tlO RRIFF Sl1ALEVELS 

\LIST SUPLEVFL \-PROVIDES A LJST rF CC1HPUTER PROGPAMS CURPENTLY AVAIURLE 
JfJ THF FACTS LIARAPY. THE FACTS LIBRAPY • t'Hl C.. IS CONHANTL Y FXPAf.'D I tJ<;, 
IS nJvJnEn INT('! SllPAPEllS TPAT "RE JDENTIFIFD RY EITHER A SINGLF ALPHAAFT 
LF.TTER np, ry A LETTER ~!'ID , NUMRER. A LIST OF THE SUA"REAS ANI' THF NU~AER 
nr FACTS Pf'nGR"HS Tl'' EllCH rnBAPEA JS AVAJLllRLE AS n1 ornrit-1 WITHIN THE 
t. l!T Sl'Rl fVFL f'IF T .. E EYFCUTIVE SYSTEM. 

\RPJrf' Sl'ALFVFL \-PPrJVJOH A SHORT DESCRirTlnt' OF THE CAPARILITIES ANI' 
r'IAT~ PFOllH'FHnrrs FOR rAc~ PROC.RAM IN THE FACT! LIPRARY. 

,,)r.nfJ~TRl•rTin~ OF C0Mt4AfJO~ PRAiRAf'!S IS ACPIEVFD TPROUrH TJ'E crNSTRUCT 
SllPLFVfl. 
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....... 
~ 

Sample FACTS Run (Continued) 

\cnN~TRt•C'T St1RLEV£l \-FOR EACH FArTS LIBRIRY PROGPAH THAT THE USEP WAfl'TS 
Tn PllN, THF COP1PUTFR CPEATFS A SHALL CC1Mt1At'DS PROGPAH TO HAl'IDLf ALL TH£ 
DFTAJLS RF.rUJRFD Tn HA~E THE PROGRAH OPERATIONAL. THI~ SHALL PROGPAH 
T!=: STnPFD JN THE USERS OWN LIBPARY RY THE roHPt'TER AND ITS ••AH£ REcnPD£D It-' 
A rlPErTOPV FILE 11'AT THE r.OHPUTER GENEPATFS FrR TPE U~ER THE FIRST Tl~E 
IT CRE"TF.S A CCltt'IAtns rROGPAH FOR HIH. EACP Tl,..E TPE U~ER CREATES ANOTHER 
r.nf1P1Al''f'S PPOGRAH IT IS ALSr STORED JN f.'IS LIBRARY "ND ITS t'AHE IS ADOEI' 
Tn HIS OHffCTORY FILE. THU~. THE U~ERS f'llRFCTOPY FILE rnt1TAJNS A CUPRH'T 
L l~T nr THf C01'91AN[IS PPOGR"HS THAT ARE JN ..is LIBR"RY. COMP1ANl'S PRnGRAHS 
APF' CRF'ATF.r BY THE FACTS EYECUTIVE SYSTEH PUT THEY ARE RUN UM>£R RAHUS 
Jl'I THE SAHF HA•'NER AS "NY rTHER COf4PUTER PPOGRAH Ot' THF RAMUS SYSTEH. 
A rnf1P1NIDS PROGRAH. OlllC'E GFNERATED. CA~ RE USED OVER A•'D OVER AGAU1 

'°'JTHOUT RETURNING TO 11-'E FACTS EXECUTIVE SYSTEf". 

(;»)Hl\1''1\Cifl"'ENT OF THE l 1SER~ lll'RARY OF Cf'Hf'A••D! PRl"GRA"'S IS HAtnLED 
THPnm;P THF DELETE. DIPECTrRY AND l"'ESSAGE !URL£VELS. 

\'lELFTE St•BLfVEL \-PPrVInES THE HfCHA••ISH FOR LISTING THE CONTEl'IT 
nr TH£ llSEPS nlRECTORY FILF(S) AND FOR DElrTJl'IC" COP4HAM'S PPOGR"HS 
F'Rf'M HTS LTRRAPY. THE NAHFS Of DELETE!' COf"HANrS PPOGRAHS ARE PEHOVEn rRnH 
THF llSFPS f'JRECTORY FILE. THUS, Tl-'E DIRECTORY JS "LWAYS CllRRH'T. 

\nTRFr.Tnn Sl'RlEVFL<-ALLrws THE 11SER Tn LIST THE CONTEl'IT Of .. JS l'IRECTnRY 
F'ILF'CS'. 

\HfSSAGE' Sl•ALEVEL \-Al LOWS THF USFR TO HAKE crMHEt'TS rl'I FACTS f'IUPll'IG 
- THF' ACTllAL USE nr THE !YSTFH. HES~AGES AR£ RE\'IEWFD AT FRFOUEn 

H•TFPVJIL s """ TH£ l'SEP IS t'ORHALL y CONTACTFD Ir Af'l'JTlrNAL ll'IFrRHATJOl'1 

TS Pfot'T RE'r. 
NnTf: rnHHn•os ANO PESJ'ONSFS Sl-'OULr BE ENTE'RED ONL y JN RESPONSF TO DR"f"PTS; 
nTJIF'RWTSF' TT CC1NF'IJHS THE COMPUTER. ALSO, THU'K RFFORF Y('IU RHPOl"ll rn A 
cnt'lPllTF'P PP('IHPT, A LITTLE THOUGHT to'Jl.L PAY-OFF. 

THF FAfTS LJRRARY CONSISTS Of A NUf"BER or FULLY TESTED ENGTNE'EPll'IG Al'ln 
SC:Tf"l''TTrJr. COHPllTFP PPrGRAf"S. THE~E PPOGRAHS "RE PE'Al.L Y SUPRot'Tll'IFS 
Mir F'AfH CNITA INS A PPF'AHBLE Nf-llCH OEFit•ES THE PURPOSE nr THE PROGRAH, 
THF' nATA RF'OUIPED TO HAKE TT OPERATION"l Al'~ C1THER INFrRHATIOl'I l'IECE'SSAPY 
rnr TT~ F.FFJCifNT rPER"Tinr. SINCF THE'SE rROGPAHS ARE SURPnUTil'IES, THE'Y 
HAVRE LJNll'E'f'I rnr.e:THE'R FOR SOLVING EXTPEHELY Crt1PlfX PPORLFHS t'HE'RF 
A "'"' TTPLJrITY nF r"PERATIOl''S ARE R£0UIPEn. THF FArTS FXECUTIV£ SYSTF.H CA•• 
RFJ'n M'n lt'TERPRET THE cnNTENT OF THE PREA,..,.LE OF FACT~ PRC1GRAf"S Al'n 
F'R('lf'l TPJS J'NAL YSIS, CRrATE A COt91AmS PROGrAH rnl'IUINlt'G TPF. flE'HF.ns T~AT 
APr r.•rrFSSIPY FOR f'lAKH'G TPE FACTS SllBPnuTJNE rlJl.LY OPFRATin~AL. 
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Sample FACTS Run (Continued) 

YOU APf NOW AT COHl'UIND lfVEl(PR£1HPT SYHPrit.. •-).(6) 
ENTFP NFXT fACTS COHl'1ANr AT H•? PRN1PT. 

VIit Jn Ar'CEPTABlF PrnMPT COf''HANft 
C0"'1ANO~ APPRfVIATlflN SVf'IBOl 11rnm• ---...... --- ------------ ------ --------
ABBPEVlllTf AR ·- PRINT APBPEVJITEO PROt4PTlt'G 
RRJFF BR $$$ PPJNT RRlfF DFSCRJPTirN or PRPGRA,..S 
CON~TRUrT co +++ CClf'ISTPllCT Cf),..,..AND~ PRC'GRA,..S 
DF.lFTE DE ni OElETF COf1'1ANrS PPOGRAMS 
OIRfCTOPY DI &&& llST rF PPOGRAMS JN USER'! OIPECTrRY 
Fllll n ••• PPINT fllll PRrMPTJt'G 
HElP HE ~ PPINT FACTS SYSTE,.. DETAJl~ 
UST u -- lJST rr FACTS PRrlCPAP1S ...... 
MESSllCiE ME - HAKE ~YSTEM cr11t1Ef'~S 
PAHll<; RA <<< PPJNT PAf'1t 1S SYSTE,.. DETAll! 
srnr 
••• ? .B!. \...~(7) 

STC'P RfTUIU'S USER Tn RIHUS SYSTEH 

<<< 
All PR£:1GRAf'IS, JNClllflJNr THF FACTS fXECl!TJVE SY!TEH, ARf RUf'' UNl"ER THE 
cnl"TROL. or RAHl!S(REHOTF ACC'ESS 11Ul TJ-llSEP ~YSTFt'I). JN OROfR Tr RUt1 A 
C'"1A~S PPnGRAM DFVELrPF.C'I WJTPJN FACTS, n·E tl~ER t'IUST EXIT TO PA'1US. THIS 
CAt1 RE fln~f" AT ANY TJMF BY TYPING AN S M'O THff HJTTJNr' A CARRIAGE PETllRN 

...,. OR li'HET AT C01'111ANO L F.VFl THE USER ,..A Y TYPE S TnP. Ii T R/il1US 
VI LEVFL THE l'SER HAY RUN ANY PROGRAM flY TYPH'G •RUN nPTJnN:rROGPA11 t'AHE· 

F,,P EXJIMPlF, IF THF llSFR WANTEfl TO Rll~ A Cff'IHAt'OS PROGPAH l''AHFr RLPOl 
ANfl ITS Pllt' nPTlnN JS PllN, THE llSEP WOl'l.O TYPE PUN:RUH'l At'O TPFN HIT ,, 
CAPPJAC-F RFTURN. (FnR r.REATER DETAIL (lf" TPE PAMUS SYSTEM A~ID ITS flPTJr~s. 
THF llSFR Hl'ST flRTAJN A COPY OF THE nPERATJl''G SYSTE,.. HAl''llAL THRrllGH r.SA). 

ynu JI.PE Nnw AT COHHANO LEVEL(PRC11PT SYHPOL ..... ,. 
ENTFP NF)t'T FACTS COHHANr AT •-? PRrHPT. 

VJllJO ArCEPTARLf PPOl1PT 
r.nHt'A~~ APrREVIATlflN SVf'IROL 

ABBPEVJllTE AR 
RRIFF BR 
cnN~TR• •rr en 
OELFTE OE 
MRFCTIJPY DI 
FULL Fl 
HELP HE 
UST LI 
MESSAGE HE 
PA'1t'S RA 
sror ST<'P 
••• ? LI C!J<•> -

••• 
$$$ 
+++ 
xn 
U& ·-itaa -...... -
<<< 

COP'HANfl 
AC' Tint' 

PPJNT APPPEVJITEO PROP4PTJI'~ 
PRINT RRIEF DfSCRJPTJ(lN or PRPGRA,..S 
CONSTPUCT cnHf'"AND~ PRPGRA,..S 
DElETF COf1t1ANrS PPnGRllHS 
LIST rr PPnGRJl.11S IN USER'S DIPECTrRY 
PRINT FULL PRN1PTJf''G 
PRINT FACTS SYSTE,.. DETAILS 
LIST rr FACTS PROC'RAHS 
HAKE ~YSTFH crHHEl"TS 
PPINT PAHllS SYSTEP' DETAIU 
RETURNS USER TO RAMUS SYSTEH 

(6) The computer indicates that it has completed the last co.und. 

(7) The eo11puter indicates by the ••• ? prompt that it awaits the 
next basic co..and. The user enters RA (for R*JS) indicatin1 
he vuu mi explanation of the RAlllS syst•, vhich sends the 
computer to the RAlllS sublevel. 

(I) The computer indicates by the ••• ? prompt that it avaits the 
neat basic COllllalld. The user enters LI (for LIST) indicatina 
he vuts a listin1 of FACl'S pro1raas, vhich sends the computer 
to the LIST sublevel. 
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Sample FACTS Run (Continued) 

VOii ARE NOW AT LIST LE'VFL(PPOHPT Svt"BOL ::::::>. 
fNTFR nt-1E Fl'NCTJnNAL ARFA croE (F.G. J) JN PESPC'NSE TO FACH 
PROHPT. ENTER AN• FOR LIST OF CODE'S. ENTER WC'RD FNO TO 
RE'TllRN TCl crMMAt'D LFVEL. 
:::::: ? ~ @C9J 

FUNCT I nt-'AL PROGRAHS OFSCRJPTl£lN 
APEJI cnnF. JN AREA 

---------- -------- ----------
F 1 ELECTPJCAL 
Hl A HVORAl'L ICS-SPJLLWAYS 
H? 11 HVT>RAl~JCS-OUTLET WORKS 
H3 2 HVORAl'l.JCSfGATES 8. VAl. YES 
1-16 23 HVORAl'LJCS-OPFN Cf.!ANNHS 
1-17 5 HVT>RAl~JCS-SPFCIAL PRf'BLE~S 
J 1 ErONO~ICS 
L 2 MFCHAt-'JCAL 
M 1 HllTHE~ATICAL 
II 1 GroDHORY & St'RVEYING 
'I 6 S'TRUCTURAl 
7 1 OTHER 

:::::: ? L ® ooJ 

xoor1 llNALV7E PECT HUlTJSTrRv RJGJr. PLANE FRAHFS. 
xoor1 1NALVSJS nr PfCT HULTJSTORY PIGir. PLINE FRAHFS 
xoor3 l'TRErT snrn•i::ss ANAL YSJS or FIEAHS 
YOON• N 1Al VSJS nr PIN-.10TNTED TRUS~ES 
'100(15 l'NALYSJS OF PLANF FRAHES 
XOO(I(; l'NAL VSJS f'F f;RJn STRl'CTURES 
:.:::: ? rt:!?® (11) 

... ? .2 @cl2J 

YOU ARE NOW AT PRJEF LEVEL(PROHPT SYHBOL s~n. 
ENTrP •WE PrOGPJIM NJIME (E.G. H2010) IN PESPrNSE rn fACH 
PROMPT. TYPF WOPO Et-~ rr RETURN Tn rnMMJIP.~ LEVEL. 
~ss ? xroo3 ® c13J 

1. rrscPIPTinN 
Y!'OO~ Will. AP.'AL Y7E FIFAHS or VARIARLE cpn~s srcTirt-• Sl 1FIJFCTE'n Tn 
JIRRPJTARV LOAnHIC. n•r BFAH IS nJVIOfO It'Tn ~EGMFNTS CONP.'ECTFn 
/IT Nf'OAL POHITS. THF. PELJI Tl Ot-•S!-11 P RfT\JF"Et' APPL J ff' LOJIOS JINO 
~nMn'TS \.'ITH OISPLACFMENTS AP.'O RrTATIONS IS rETEPHINFO llSlfolG 
f"nHE~'T-APEA PPINCIPLFS. 

I I. L JMITATJONS 
Y0003 Will HJINOLF A PF.AH THAT HA~ BFn1 OJVJOFO H 1TO JIS HANY JIS 
~1 srr.Hn'TS. OATJI FOP EAC'H B£AH JS Efo!TERFD EJTHEP rRrH A OATA 
FILE np TN R£SPnt-1SF. TO C1 1EING AT RUN TIHf. 

(9) The computer is asking for a Functional Area Code which it can 
use to search the FACTS library for those subroutines within 
the area of concern. The Ill ? prompt is printed at every 
instance where the LIST sublevel processor requires a user 
response. The • response by the user indicates that he wants 
a listing of the Functional Area Codes used in FACTS. 

(10) In response to the Ill ? prompt the user enters the letter X 
indicating he wants a listing of structural programs in the 
library. 

(ll) In response to the Ill ? prompt the user enters the word END 
indicating he needs no additional listings. 

(12) The computer indicates by the ••• ? prompt that it awaits the 
next basic co1111and. The user enters BR (for BRIEF) indicating 
he wants a brief description of one or 80re programs and sends 
the computer to the BRIEF sublevel. 

(13) In response to the $$$ ? prompt (the prompt symbol at the BRIEF 
sublevel), the user enters the name of a program for which he 
wants a description. 
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Sample FACTS Run (Continued) 
III. DATA 

fACH f'EAH IS DIVJnEO JNTr SEGHENTS. 'THE ~·noAL POil"TS OF' THE 
SEGHFNTS ARE NUHPEREr FRNt LEFT TO RIGHT OF' TRE STRUfTURE 
t«'ITH THE F' I RST NODAL POI n BE I NG NUHMR 1 • PEAH SEGMENTS 
ARE ALSO NUHPEREI' JN LIKF HANNER WI~ THf FJPST SEGMENT aEJNG 
~·UHBfR 1. INPUT MTA FOR EACH STPUCTURE roNSJSTS OF' THE 
Fnt.Lf'WINGI 

A.Jnp IOENTIF'ICATirN(3 LINE'S HAX 60 CHAR/LINE) 
R. NUHRFR OF' REAH SFGHEt'TS. 
c.nATA F'OR EACP N(]['IAL POINT. 

1.NOrAl POINT NUf'IAER. 
1.PE~TRAINT TYPE. 

TYPE X-DISP. Y-DISP. 
1 FREf rREE 
2 F'REE SPfCIF'IED 
3 SPECIFIED FREE 
• SPECIFIEn SPFCIF'IED 
NXX REPEAT TYrf N ELEHENT XX TIHE~ 

3.x-rnORf'JNATf or POlNT(INCHFS). 
la.Dl~PLACF.HO'T OP lOADCJ~Hfl: OR POU~'f>S). 
~.ROTATlrN np Hnt'E~T(RADIANS OR JNCH-Pnu~ns). 

n.PEAH SEGMENT nATA. 
1.PEJIH SFGHn1T Nl'f'IREP. 
1. Mnt"ENT OF' U'TEP I A FND J( I NrHES•• •). 
3. Mnfo'n•T OF' I ~Tf PIA FNn J ( H'CHESH •). 
6. Yl'll•NG"S HOf\llltl~ (PC'UNDS/IN ... 2) • 
~.Hllf"RER OF Tf~ BOH Sffi~ .. T JS REP£1tTff'. 

FXAMPlf INPUT FOP A "fAH 2• JNCHFS lf'NG, FIXFn AT THf EtJrS A~~ 
~lmJFCTfr TO A 1«'00 rnuNr tOAD AT THE CO'TER. T=10 H'CHES ... I!. 
"""~'S MODULUS=30, rtrn, oro POUNO~/IN.••2. THF 8H'H I~ DIVIOEI' 
JNTn 2 SFGHE~S. 

70 THIS IS JI TEST SFT OF' DATA 
25 THE JOA InF.NTJFICATlrN CAN Cl"NTAIN 
30 M·'Y rHARACTEP. 
•o ' 50 ,,,.,«',n,r 
~n 1,1,12,1~00,o 
10 3,•,1•,n,o 
Ro 1,3ot',3nr,3o~nnn«'n,1 
~ss 1 nin.@u4> 

••• 7 ~@US) 

YOfl APE ~'°' AT CONSTRUCT lEVn(PROl1PT SYt1BOl +++) 
ENTFP DIPECTORY FILE NA~E? IF YllU D~N"T HAVE ONf,HJT A CARRIAGE RETURN. 

+++ . ? -@06) 

ENTFP nt'F.' PPOGRAH NAHE (E.G. H2010) I~ PESPrNSE TO 
EAC~ PRA1PT. AFTER All NAHFS HAVE PFEN ENTERED, TYPE FINIS AFTER 
SU8~EOUfNT PRDf1PT. 
+++ ? xoro3 ©cl7) 
+++ ? .!ll!ll ® 

(14) In response to the SSS ? prOllpt, the user enters the word END 
indicatina he needs no additional descriptions. 

(15) In response to the ••• ? pro11pt, indicatina that the computer 
is ready for the next basic cOllllUlll, the user enters CO (for 
CONSTRUCf), indicating that he wants to have one or 110re 
c:ommancls proar .. developed and sending the co11p11ter to the 
CONSTRUCT sublevel. 

(16) The COllpUler has asked for the user's directory file n .. e where 
his previously developed c-ds proar..s are stored. ln 
response to the ••• ? prompt (the prompt symbol for the CON
STRUcr sublevel) the user trpes a carriaae return indicatina 
that he does not have a file - (because he has no c-ds 
proar..s stored on the systea) or that he does not wish to use 
his existina file for the new proara1111 to be developed. 

(17) The computer has asked for the -s of FACfS pro1ra1111 for 
which the user wants comands proar .. s developed. In response 
to the first ••• ? prompt the user enters the na11e of a FACTS 
proar... In response to the second proapt the user types 
FINIS indicatina that he had finished enterina FACTS proar .. 
n .. es. If 11e>re than one -ds proar .. had been desired, 
the appropriate FACTS proar .. -s would have been entered, 
in response to prampts, before FlHIS was trped. 
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Sample FACTS Run (Continued) 

fNTFR 3 CHAPACT£RS (E.G. YOl'R JNJTULS) Tn PE U~EO JIS A PREFIX 
JN NAMH't; Yf'llR P.1EW ClJREC'TORY FllE. 

(18) The system has asked for a new directory prefix since the user 
in this example did not have an existing directory file. The 
coaputer uses this prefix to construct a directory file named 
RLR102 and a program named RLR03. The new commands program 
RLR03 and the directory file RLR102 are stored on the system's 
disc file. The system automatically exits from the CONSTRUCT 
sublevel after it has printed a list of all co11111ands programs 
currently in the user's directory. 

+++ 7 .lill (ii)C18) 

THF FnLLn~J~~ PPOGRAMS JIRE ADDED TO YOUR DJPECTf'RY rILE RLR102 
(Hm' 01/1~/76) 

COMMANDS PRPGRAM NAME 
PLR03 

rACTS PROGRAf'I USED 
X0003 

PUN f'PTJf'N 
Rm'NH (19) 

THfSE PPOGRJIMS \.'ILL RE ~AVEr UNTIL YOU nELETE TJ-IEl'I. THfY CAN BF RUP.' AT 

In response to the ••• ? prompt, indicating that the computer 
is ready for the next basic conunand, the user enters DI (for 
DIRECTORY) indicating that he wants to review his directory 
and sending the computer to the DIRECTORY sublevel. The com
puter responds by indicating the name of the directory file 
to which the user has just added a program; it then provides 
information on the programs in that file. If the user had 
not just added a program to the file, the computer would have 
asked for the user's directory file name before proceeding. 
The computer automatically exits from the CONSTRUCT sublevel 
after it has provided information on the programs in a direc
tory. If a user has more than one directory that he wants to 
review, he must use the DELETE sublevel to do so. 

PAMl 1S LFVEL FIY ENTERING RUP.' OPTJON:coMl'1Al"D~ PRNiRAf'I NAf'E (E.G. RUNJ.'H!SPHOO). 

*** 7 1!.®(19) 

YOll ARE "'nw AT f'TRECTnRY LEVEL (PRCWPT SYMBf'L ltl'&). 
CllPRnlT nJPECTnRY RLR102 

COMf'IMIDS PRf'GRAM NAMES 
RLIH'3 

*** 1 !!f_ ®c20J 

FACTS PRf'GRAM USFD 
Xfl003 

vnu ARF ~·nw AT f'ELETf LFVEL (PRC11PT SYHPnt. ,,,:,:). 
CURRENT OTPECTORY PLR102 

FNTFP NFXT rnMMJl~m 
H'TER Tf' GET 

Lf'nK -L JST YntJP OJPECTrRY 
£PASE -rELETE snME rTRECTORY PRNiRAf'IS 
AP.1nTHFR -~n TO ANnTHEP DIPECTORY 
n'rl -PETURN Tf' r.Of'IHANr LEVEL 

11.% 7 ~ ® (21) 

EtJTFP Yf'lJR rJRErTORY Fii E NAME (E.G. SR ... 1no). 
"%% 7 PLR1 or ®c22> 

"%% ? ~®(23) 

r.nMf'IM•n~ PRrr.RAM tJAf'IFS 
RLRf'O 

"%% 1 ~ @C24) 

nELFTE ~LL? (YFS np NO} 
"X~ 7 !fl ® c2s1 

rACTS PRIY.RAM USFO 
Lfl001 

Rl'N OPTJm1 
PUNNJJ 

R l 'P-1 OPTJ nt• 
F'U~'~ 

DATE 
Mf'P.1 01/1~/76(20) In response to the•••? proapt, indicating that the computer 

OATE 

is ready for the next basic comaand, the user enters DE (for 
DELETE) indicating that he wants to delete programs from his 
directory and sendina the computer to the DELETE sublevel. 
The computer responds by indicatina the n .. e of the directory 
file to which the user has just added a proar .. (which for 
most users will be the user's only directory file). Unless 
directed to work with another directory that the user uy 
have, the computer will assuae that the indicated current 
directory is the one with which it should work. The computer 
also indicates the options the user has at the DELETE sublevel. 

(21) In response to the \\\ ? prompt (the prompt symbol at the 
DELETE sublevel), the user enters AH (for AHOTiiER) indicatina 
that he wants to work with a directory other than the one he 
has been usina. 

(22) lbe user enters the name of the directory file he wishes to 
work with. 

(23) By the response LOOK, the user indicates he wants to review 
his directory file. In this case, the computer will give the 
information in file RLRlOO, since the user had indicated in 
his previous response that he did not want to work with the 
current directory. Otherwise the computer would have given 
the information in the indicated current directory. 

Tl'f 12/11,/75 (24) By the response ERASE the user indicates he wants to delete 
programs from his directory file RLRlOO. 

(25) By the response YES the user indicates he wants to delete the 
entire directory file. If the response NO had been eiven, the 
computer would have asked which proaraas to delete. 
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Sample FACTS Run (Continued) 

tJEXT Tlf'IE Yf"U RllN F'ACTS, YOl' Will HAVE TO GfT At-'OTHfR 
DIRfCTOPY F'JLE 1'1AME. RLR10(1 NO LONr.ER DISTS. 
SYSTEM to'Ill ACCEPT ONLY COl'lf'IANDS ANflTHEP OR END AT THIS TIHE. 
n% ? it:Jl@C26) 

••• ? ~ @<27) 

vnu ARE l"OW AT f1ESSAGE LEVEL(PRCl1PT SW.Ol -,. 
ENTFR YC'tJR l''AME AtlD P~O~'E Nl"18EP. ON ONE LINF 
- ? RFNNEP 30• 263-6756 @C28) 

ENTFP Yf"ll HFSSAr.E A LINF AT A TIME JI" RESPm'SE TO -7 PROMPT F'rR EACH LINE. 
TERf'IJNATf vruR f'IESSAGE t'ITH THE WORr EM'I AT THE BEGINNU'G OF' THF LAST LU'E. 
- ? I .. mn..n LIKE SEE AnnITIONAL PPnGRAHS JI" n·r STRUCTURAL ARFA @C29) 

? El''D @C30) -
••• ? ~@(31) 

F'OR ASSISTAl''CE AT Al''V TH1E, RECALL F'ACTS ANr ASr F'Or HE!SAGE 
STOP 

RUNr!M; TJ,.,s 

REAnY 

nLn:RLR03@ (32) 

REA"Y 
RUNl''H _@ (33) 

%.~ 5£('5 t/fl Tfl'lf 3tt.E SFCS 

ENTF'R onA F'ILE l"AHF. Jr NOl''E TYPE C:ARR IAGE RETl'RN. 
? _ @C34) 

.,ANT SHAU rllES(YES OR l''O). 
? !:.@(35) 

ENTFR DHA F'OR ONE STRllrTURF AT A TIME IN RFSPm1SE TO Cl'ES 

(26) The response END returns the computer to the co1111a11d level. 

(27) In response to the ••• ? pro!lpt, indicatina that the coaputer 
is reedy for the next basic COllllalld, the user enters NE (for 
MESSAGE), indicatina that he wants to leave a aessaae and 
sendin& the computer to the JESSAGE sublevel. 

(28) In response to the AAA ? pro!lpt (the proapt syabol for the 
MESSAGE sublevel), the user enters his naac and phone nuaber, 
which will be needed if the user is askina a question. 

(29) The user tYPes in bis ausqe. 

(30) The user enters END to indicate the end of his aessqe. 

(31) In response to the ••• ? proapt, indicatina that the computer 
is ready for the next basic -d, the user enters STOP indi
catina that he is throu&h with FACTS and sendina the coaputer 
to the STOP sublevel. The computer responds by indicatina the 
COllpllter ti• used and returni111 control to RNllS. 

(32) In response to READY, which indicates that RAMUS is •aitina 
the next c-4, the user enters OLD:RLR03 indicatina that be 
wants the coaputer to retrieve fl'Oll storaae the existina pro
ar• n•ed RLR03, which is the -ms proaru that FACTS has 
just dweloped for the user. 

(33) In response to another READY, indicatina that the desired 
proar .. has been retrieved, the user instructs the CClllJIUter 
to run the proaraa without headinas (RUNNH). 

(34) By tYPina a carriqe return, the user indicated that be does 
not have data for the proaru already stored in the coaputer. 

(35) The user indicates that he does not want short cues (llbbrevi
ated proapts)--this llOde of operation would be appropriate 
for a user very familiar with the progr•. 
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Sample FACTS Run (Continued) 

ENTFR JrA JOENTJFJCATJnt• (3 lJNFS WITH f)O Cl-'AR. PER LINF. 
ENTFP CARPJAGE PETUR~ Ot~Y TO BLANK OUT A LJNE. 
• 1 ? THIS JS ,.. TEST SH or OATA (36) 

• 1 ? Tn TFST Tl-IE PROGRAM t'SE 

• 3 ? !Nn SEE J.'OW TT WflRKS 

nrrrp '"'1'1f'F.:P Of' f'EAM SErMENTS(MAX 51 ). 
:: la 1 2. @C36) 

~~1TFP NNIAL POH'T DATA (SEPARATf 8Y COMMAS). 
~IJMPFP lFFT rn PJGHT FIF.rJNNJNG WJTl-I NUMPEP 1. 

1 • tmoJll Pr J NT t-!tlMP FR. 
'. PFSTPft J ''T TYPE. 

TYPf' x-01sr. v-rJsP. 
1 F'PEF. f'PEE. 
1 fREF. SPEfJF'JFD. 
3 SPrCJF'IFO f'PEE. 
" srrcJF'JEO SPEf IF'JFD. 
NXY PFrEAT TYPF N FLEMFNT XX TIMES. 

3.X-CPOR"IHIATF Of' POH'T (INCHES). 
lt.OJSPLACFHENT OR LOAr ( H'CHES OR POUt-'DS). 
5.POTJITJnt• nR MOMF~·T (RADIANS OR JNCH-Pnums). 

~ 5 1 1,1a,o,o,r ([)c36> 

N 
o ? fi ? 1,1,11,11'00,f'@c36) 

f;I 7 1 3,lt,?lt,O,O@c36) 

ENTfP RF'AM ~EGMHIT OATA (SErARATE 8Y Cotl1AS). 
t-IUMPER LFF'T TO PIGHT FIErJNNJNG to!JTH NUMPER 1. 

1.FIEAM SErMENT NUHFIER. 
7.HOMH'T rr H'ERTJA EtT> J (INCHESHlt). 
3 .1'10Mf"1T rf HITER J A EtT> J (I NCHESHlt). 
It. YnlWG'S MOOl'L.llS (POt'NnS/JN-1). 
5.t-itlMPFP rr TIMFS FIFA~ SEC.MENT JS RFPFATEr. 

s R ? 1,3of'l,30r,3orooooo,2® c36> 

..,ANT rn cnP.PECT ANY OATA BEF'ORE SOLVING PROPLEM (YES rm Nn). 
! ? .!!!:..® (36) 

THIS JS A rrsr SFT C'f' OITA 
TO TFST THE PROGRAM llSE 
AHO SFF HO~ IT WORKS 

(36) The user responds with the information requested by the 
computer. 
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N .... 

Sample FACTS RlUl (Continued) 

NUl'IAFR OF' t-'ODES= 3 Nl'P1BEP IF BEAM SEr.,,..ENTS= 2 

t-'OOE RESTRAI~ 
1 .. 
2 1 
3 .. 

x 
o.oo 

12.00 
211.00 

u 
r.no 

1oor.no 
r.oo 

v 
o.oo 
o.oo 
o.oo 

SFGHn'T I J HOf1Et-IT IF INTERIA TOUM; .. S HODl'lUS 
1 1 2 ?Oo.ro 3n('nonro.or 
2 ' 

3 ~oo.ro 30f'nooro.or 

.VERTICAL nJ~Pl rF'(IM:HE~) 1 = o.onooo 
Ronnnt-' nr (RAD) 1 = o.nonro 
VERTICAL DISPL C1f(1NCHE!) 

' = 
0.1)0001 

ROT"TIOt-' OF' (RAO) 
' = 

o.nonoo 
VERTICAL nJSPL OF(INCHE~) ., -- - o.,,onco 
ROTATtn~ OF' (Rlln) 3 = o.nnnro 

SEGMENT 

1 

' 

V AT I 
(POUM>S) 

-soo. 
500. 

H AT I 
(INCH-POUND~) 

-3000. 
3000. 

P10nJF'Y INPUT (YFS nP NO). 
? ~@(37) 

RERl1N, STOP, NEYT, f'lf'LF.TF OP OTHER 
? ~@(37) 

V AT J 
(PrUHD!) 

sor. 
-snr. 

RUNP1ING TIP1F: 12.3 SF.rs 1/0 TIP1F 11.~ SE'CS 

REAf'IY 
!I!.-@<31) 

nrr AT 13:31-

11 l'T J 
( INCH-POUt-,,S) 

-3000. 
3noo. 

(37) After receivina the solution to the proble•, the user indicates 
that he does not wish to llOdify this data or rerun the pro1r ... 

(31) In response to READY, indicatin& that the COllpUter is remdy for 
the neat ~d, the user enters BYE indicatina that he wishes 
to sian off. 
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APPENDIX 

Remote Access Multi-User System* 

WHAT IS RAMUS? 

HOW IS RAMUS DIFFERENT 
FROM THE NATIONAL TELE
PROCESSING SERVICE'-' 

WHAT DOES INTERACTIVE 
TIME-SHARING MEAN? 

HOW MANY USERS CAN RA
fl'Jfl ~t'.'C'OMMODATE AT ONE 
TIME? 

CAN ONE AGENCY OBTAIN A 
. HIGHER PRIORITY OVER OTH
ER USERS? 

HOW DOES A USER ACCESS 
THE RAMUS SYSTEM? 

Remote Access Multi-User System, or RAMUS, is a na
tionwide interactive time-sharing computer and tele
communications network developed and operated by 
GSA. Available to all Federal agencies and their author
ized contractors, the RAMUS system allows for the si
multaneous use by many users to compute and retrieve 
information from their files within a matter of seconds. 

The fundamental difference between RAMUS and the 
National Teleprocessing Service (NTS) is·that while the 
NTS is a general purpose network with both batch proc
essi ng and interactive capability, RAMUS specializes in 
interactive. Also, while both services perform basically a 
time-sharing function, the NTS is a more sophisticated 
and flexible system. RAMUS, on the other hand, is much 
less restrictive in its user requirements and is available 
to any Federal agency when its needs can be fulfilled by 
the system. 

Interactive time-sharing is a mode of automated data 
processing wherein the user can control the computer 
system via messages generated at a keyboard terminal 
location in the user facility. The user can cause the 
computer to run, compile, list, etc., at his command 
from the user terminal. 

RAMUS has the capacity to handle up to sixty users 
simultaneously. Because each user receives rapid res
ponses, the system gives the illusion of complete own
ership by a single user. 

No; the RAMUS system has no capacity for such priority 
assignments. RAMUS treats all users equally, apportion
ing equal computer time to each user actively engaged 
in the system. 

Users may access the computer using various types of 
office terminals which communicate over voice grade 
circuits to established communication networks (e.g., 
FTS, WATS, leased lines). Once accessed, the customer 
communicates with the computer using English lan
quage statements and may elect to develop programs 

*This discussion of RAMUS was taken from a General Services Administration 
brochure. 
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WHAT DATA TRANSMISSION 
LINES ARE PROVIDED BY GSA 
FOR ACCESS TO RAMUS? 

WHAT ACCESS ARRANGE
MENTS CAN AGENCIES LO
CATED OUTSIDE THOSE Cl
TIESMAKE? 

WHAT IS THE ALTERNATIVE 
FOR AGENCIES WITHOUT 
ACCESS TO THE MULTI
PLEXED NETWORK AND OUT
SIDE THE WATS AREA? 

using simple programming languages, utilize programs 
from his library, or general library programs provided by 
GSA at no cost to the customer. 

Presently, GSA provides leased lines and multiplexed 
equipment for access to RAMUS in Boston, New York 
City, Washington, D.C., Atlanta, Chicago, Detroit, and 
Vicksburg, Mississippi. Dedicated service is available at 
the Atomic Energy Commission facility in Oak Ridge, 
Tennessee, and Aberdeen Proving Ground in Maryland. 
Wide Area Telephone Service (WATS) lines are available 
for customers located in southeastern states outside the 
State of Georgia. Users located in these areas may di
rectly access RAMUS simply by dialing a local WATS 
number. 

Agencies located outside the multiplexed network ci
ties, but within an approximate 100 air mile radius, may 
obtain permission to dial the multiplexed system 
through the Federal Telecommunications System (FTS) 
without charge to the user. The charge for this service is 
borne by RAMUS. Thus, for example, an agency on FTS 
located within approximately 100 air miles of Chicago 
may use FTS to dial the Chicago multiplex number, 
without charge. However, agencies located outside the 
100 air mile radius may be eligible, under certain cir
cumstances, to utilize the FTS network to access the 
RAMUS system. Eligibility depends upon agency loca
tion and the GSA determination of the 100 air mile rad
ius. Authority will be granted on a case-by-case basis 
and for certification it is suggested that you contact 
your GSA Agency Services Coordination Division (list 
on the back cover of this brochure). 

If an agency does not have access to the multiplexed 
network or WATS, he may access the computer through 
the regular FTS network or other comparable commer
cial services with cost borne by the user. If FTS service 
is to be used prior approval by GSA is required before 
the inception of service. 

WHAT TYPE OF AN OFFICE The RAMUS specification for terminal requirement is 
TERMINAL DOES RAMUS the Automatic Send/Receive Model 33 or 35 Teletype-
REQUIRE? writer, or any fully compatible equivalent. 

24 
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WHAT IS THE COST OF FTS 
DAT A TRANSMISSION? 

WHAT IS THE TIME-SHARING 
SERVICE COST? 

DO RAMUS USERS INCUR ANY 
OTHER DATA TRANSMISSION 
AND COMMUNICATIONS 
COSTS? 

IS ANY GUIDANCE REGARD
ING COMMUNICATIONS 
PROBLEMS AVAILABLE? 

WHAT PROCEDURE MUST AN 
AGENCY FOLLOW TO OBTAIN 
SERVICE? 

IS IT POSSIBLE TO PERFORM 
A TEST OPERATION BEFORE 
AN AGENCY DECIDES TO 
BECOME A USER? 

Transmission of data over FTS, during daytime hours (7 
a.m. to 7 p.m. EST on Monday through Friday, except 
holidays), is currently charged at the rate of 14 cents per 
minute from any part of the country. Night, holidays, 
and weekend service will be provided without charge. 

Cost is based on actual usage and is reimbursable to 
GSA on the basis of terminal connect time, central pro
cessor time, input/output time and file storage. The 
rates vary for use during prime and non-prime time and 
are available from the Agency Services Coordination 
Division in the Regional office. 

Yes. All costs associated with the teletype terminal 
equipment, data sets, installation charges, special elec
trical circuits, consumable supplies, etc, are the respon
sibility of the user. 

Certainly. A user requiring data communic:tions facili
ties or aid may obtain guidance from GSA by contacting 
the Agency Services Coordination Division (list on the 
back cover of this brochure) serving its particular geo
graphic location. 

An agency wishing to subscribe tc RAMUS service 
should initiate the administrative pro( edure by writing 
to Agency Services Coordination DiviLion, ADTS, GSA, 
1776 Peachtree Street, NW., Atlanta, Ga 30309. This let
ter should state the following information: 

1. Date the agency wishes to begin RAMUS service; 
2. Number and type of terminals which will be used; 
3. Estimated hours per day of terminal connect time; 
4. Estimated programming storage requirements; 
5. Name, address, and telephone number of the agency, 

the person to be contacted for information pertain
ing to RAMUS usage; and 

6. Billing address and appropriate fund citation. 

Yes. GSA provides a free 22-day test period to all poten
tial users. This test can be initiated by simply calling 
Agency Services Coordination Division in Atlanta (4Q4.. 
526-3456) and requesting a user number. The test can 
begin before any paper work is submitted and normally 
a customer can start testing within one to five days. The 
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WHAT OTHER INFORMATION 
SERVICES ARE INCLUDED FOR 
RAMUS SUBSCRIBERS? 

interested agency has complete control and flexibility 
over this time period to monitor the system as he choos
es. In this way a user can assure itself that RAMUS will 
satisfy its requirements. However, if the test Indicates 
that RAMUS does not satisfy agency requirements, oth
er alternatives can be discussed. 

The Atlanta Federal Data Processing Division maintains 
an information file (INFORM***) on RAMUS. This file is 
available to all users and contains both general and 
technical information of benefit to customer agencies. 
To facilitate maintenance of user logs, all entries are 
dated and inserted last in, first out. 

WHAT PROGRAMMING LAN- RAMUS provides users with three programming lan
GUAGES ARE AVAILABLE TO guages: 
RAMUS USERS? 

IF A USER HAS NO EXPERI
ENCED PROGRAMMING PER
SONNEL, IS TRAINING AVAIL
ABLE? 

WHAT COSTS ARE INVOLVED 
IN TRAINING PERSONNEL? 

1. BASIC- Beginner's All-furpose §ymbolic !nstruction 
Course; 

2. X BAS1c-=-extended Beginner's All-Purpose §ymbol
ic Instruction Course; and 

3. FORTRAN - FORmula TRANslation. 

Yes: training is available by qualified GSA instructors in 
both BASIC and FORTRAN. Since BASIC is a language 
developed explicitly for the beginning programmer, 
prior experience is not required. FORTRAN, on the oth
er hand, is a more complex and sophisticated language, 
but reasonably qualified personnel can nevertheless be 
trained with relative ease. 

RAMUS provides one free day of training within a fifty 
(50) mile radius of Atlanta. All other travel will be reim
bursable at the actual cost incurred by GSA. All training 
after the first day will be reimbursable to GSA at $200 
per day. Training can be conducted in Atlanta GSA 
offices or at a location selected by the customer. If the 
customer is in the 22-day test period, computer time will 
be provided at no cost. Otherwise, all time will be reim
bursable at normal rates. 

WHAT MUST THE CUSTOMERS The user will be responsible for supplying terminal (s), 
PROVIDE IF ON-SITE TRAIN- paper, communication linkage to RAMUS, and a class-
ING IS CONDUCTED? room area equipped with related supplies. 
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IS THERE ANOTHER METHOD 
OF PERSONNEL TRAINING 
AVAILABLE? 

ONCE OPERATIONAL, CAN 
RAMUS PROVIDE TECHNICAL 
ASSISTANCE? 

HOW IS THE HIGH PERFORM
ANCE OF THE RAMUS SYSTEM 
MAINTAINED? 

WHAT HAS BEEN THE RE
SPONSE TO THE RAMUS SYS
TEM? 

WHO SHOULD BE CONTACTED 
FOR ADDITIONAL INFORMA
TION REGARDING RAMUS? 

-~------:-.- --

Yes; a Programmed Instruction Course permits a user to 
utilize the TUTOR program, a series of 22 sessions that 
teaches the BASIC language through a question and 
answer routine. Each session requires approximately 20 
minutes of terminal connect time. 

Yes. Trained application and software specialists are 
available to provide technical assistance from 8 a.m. 
through 4:30 p.m. EST, Monday through Friday. Normal
ly, problems can be resolved within minutes. FTS and 
AUTOVON trouble numbers are available. On-line com
munications are also available. 

Periodic evaluation by users will be requested in order 
to determine the quality of the time-sharing service. 
Agencies are encouraged to inform GSA at anytime 
concerning suggested improvements that will be useful, 
particularly regarding additional programs needed, 
communications and other related functions. 

Due to the excellent response to RAMUS. the system, 
including communications, has been augmented sever
al times to expand services. As demand for service! in
creases, the system will be expanded or other sources 
developed to provide an acceptable level of service. 

For additional information, an agencl should cont;:-'.ct 
the Agency Services Coordination Division in its region. 
The back cover of this brochure displays the address 
and phone number of each regional office. Remembt::r, 
RAMUS is your entrance to time-sharing services; inves
tigate it, evaluate it, and utilize it. 
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