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Attached is the curriculum of cours~s which M3rketin~ Education, 
in conjunction with the FSO Multics Education Srouo in Mc Lean, 
and with many of the software developers, has developed for 
Multics. Your comments and suggestions on the overall curriculum 
or t~e content of specific courses would be greatly appreciated. 
Comments on other aspects are welcome as well. Send comments by 
Multi cs Tiai l as fol lows: 

Sys t em r~: 

rt IT: 
mail comments GDixon.MED 
mail comments GDixon.PDO 

or by U.S. Mail to: 

Gary Dixon 
Honeyw~ll Information Systems 
Mail Station K-99 
P. o. Box 6000 
Phoenix, Arizona 850()5 

In November of 1974, a curriculum was prepared for Multics and 
many of the courses were developed and taught on a limited scale. 
The FSO Multics Education Group in ~clean is still teachinq this 
curriculum. However, the curriculum has several drawbacks: its 
courses emphasize the mechanics of system operation, rather than 
the use of the system; the ~eginning coJrse sequence 
concentrates too much information in each course: the operation 
of the SJpervi sor is analyzed in more detail than most students 
will need; much of the course material is out-of-date. So in 
January, Nate Adleman, Bill Silver, and Pat Lyon ~egan defining a 
new curriculum. Gary Dixon carried on their ~ork in February, 
with the help of Barnie Ritchie's education qroup in Mclean. The 
result of this joint effort is the attached curriculum. 

The new 
general 

curriculum is divided into eight tyoes of courses: 
courses, language courses, data base courses, word 

Multics Project internal workinq documentation. Not to be 
r~producerl or distributed outside t~e Multics 0 roject. 
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processing courses, administration and operation courses, 
application proqram courses, operating supervisor courses, and 
miscellaiPous courses. Some course descriptiiois are tentative 
because the software is not y~t complete (for ex~mole, the word 
process i n q an n n at a base courses) • 0 t·h e ·rs a re !> e t t er def i n e d, 
with develooment of course materials already J1derway for some 
courses. In particular, the first courses to be develo~~d are: 
Multics Concepts and Utilization CF01), PL/I Concepts <G15), 
Commercial PL/I Programming CF15A), Sci~ntific PL/I Programming 
CF15B), COBOL-74 Spec~fics Cf13), MR~S Utilization within 
Application Proorarns C.f31), Project Adm.i·nistratio'l <'F60'A), Sy·stem 
Administration (F608), and Operator Training {f~g). 

The curriculum will be added to the Marketing EdJcation Pl~nninq 
Guide during third quarter of 1977, and will be formally 
announced at HLSUA i,n May of 1977,. The first series of courses 
will he qiven (hopefully) in the third quarter of 1971. 
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F01 Multics Concepts and Utilization 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Five Days 

Personnel requiring 
Multics system. 

capa::>ility to use the 

This course presents the basic information 
needed to use the Multics syste~, including: an 
overview of the harjware and software 
facilities: a definition of a Multics process 
and the environ~ent in which it operates; a 
discussion of the typing conventions used for 
Multics terminals: an introduction to commands 
for writing, compiling and executing programs; 
a description of the tyoes of errors which can 
occur, with procedures for recov~ry; and 
exposure to other utility co~~ands wh;ch provide 
control of the process' env1ronment, 
manipulation and control of files, grouping of 
commands and definition of command 
abbreviations, and inter-user communication. 
Interactive workshops are included to reinforce 
the material presented. 

Upon completion of 
should: 

t h i s course, the student 

1 • Know how to login to and 
Multics system. 

logout from the 

2. Know how to compile and run simple programs. 

3 • Know how to create fi Les in 
system with the qedx editor. 

the storage 

4 • Know about 
manipulatin1 
environment, 
users. 

other con~ands available for 
files, t~iloring the process' 

and communicating with other 

Programming Logic and Flowcharting 
previous data processing experience. 

Hardware/Software Overview 
Typing Conventions 
Command Language 
Useful Commands 
Storage System - Overview aij Use 
qedx Edi tor 
Writing and Executing a Pro1ram 
Typi cat User Problems 

1 
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fGZ Multics Features, ~unctions, and Benefits 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

ll~ajor Topics: 

6 to P Hours, Video-Assistej Learning (VAL> 

PersonnPl reauirihg ah bver~iew of 
features' functions~ ~rid benefits. 

Mi.J l t i cs 

This course presents an overview of the concepts 
and facilities that make ~ultics a broductive, 
~asi l~ u~ed,; qelieral-purpose HmeshaHng syHeiii. 

Upoh ~ofupletion df this course, the student 
shoi.Jld: 

1 • Understand the advant~ges of Using 
Multics system. 

the 

2~ ~nderstand ~hy ~rbg~ai~er prodJ~ti~it9 it 
hi 'h on Multics. g 

None 

Multics Features, Functiohs, and Benefits 
Program Develoo~ent 
Data setuH ty 
virtual M~rilory 
Data Aase Mahag~r 
Word P rb c P. s s i n q 

Networking 
Graphics 
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G11 APL (Programming Language) 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

ThreE> Days 

Personnel with data processing experience but no 
previous experience writing APL programs. 

This course presents standard APL language 
elements without regard tJ specific hardware 
and/or ooerating systems, anj provides basic 
techniques for writing and executing APL 
programs. 

Upon completion )f 
should: 

th; s course, the student 

1 • Know how to use the basic A PL language. 

2. Know how to define and edit A Pl functions. 

7 
.) . Know how to save and reuse APL workspaces. 

High SC h 0 0 l algebra, and a mathematical 
background. 

APL Names, Values, Operators and Functions 
APL-provided Functions 
Function Definition and Editing 
APL Typing Conventions 
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f11 APL CPrograrrming Languaqe) Soecifics 

Cluration: 

I n tended For : 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Two Days 

Personnel with prior knowledge of the APL 
lanquage who want to write APL programs using 
the Multics systPm. 

This course presents basic information about 
Multics needed to write and execute APL 
programs. It OJtlines the features of the APL 
lanquage which are specific to the Multics 
implementation, with emphasis on Multics APL 
typing conventions, a~d the APL File 
Input/Output mechanism. Interactive workshops 
are included to reinforce the material 
presented. 

Uoon completion of this course, 
should: 

the student 

1 • Kn ow how to use the fa c i l i t i es of Multi cs 
APL to write and execute APL programs. 

2. Know how to establish and reference 
libraries of APL progra~s. 

3. Know how to use the APL 
facility and other PL/I 
APL program. 

Fi le Input/Output 
subroutines from an 

APL C G 1 1 ) or equivalent 
experience. 

Multics Specifics of APL 
System Functions 
APL Typing Conventions 
~.PL File 1/0 

A PL 

Sharing Workspaces and Fi Les 
Interface to Multics F.nvironTient 
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F12 BASIC CProqramming Languaqe) Specifics 

Duration: 

Intended For: 

Course Synopsis: 

O~jectives: 

Prerequisite: 

Major Topics: 

12 to 16 Hours, Video-Assisted Learn;ng (VAL) 

Personnel with prior kno~led~e of the BASIC 
language who want to write B4SIC programs using 
the FAST suhsystem or the fJll Multics system. 

This course presents the features of the Multics 
implementation of BASIC, and describes how to 
write and execute BASIC programs in the FAST 
subsystem or the full ~ultics pro9rammin9 
environment. 

Upon completion of 
should: 

this course, the student 

1. Know how to write and execute BASIC programs 
using the FAST subsystem. 

2. Know how to use the coTI~aids provided by the 
FAST t>nvironTient. 

3. Know how to write and execute RASIC programs 
in the environment orovided by the full 
Multics systt>m. 

BASIC CGS37> 

Writinq BASIC Programs 
Multics Specifics of BASIC 
Typing Convt>ntions 
Command Language 
RASIC I/O Mechanism 
FAST Subsystem 



F13 COBOL-74 Programming Specifics 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Pre r eQu is it e: 

"'~ajor Topics: 

Five Days 

Personnel with prior knowledge of COBOL who want 
to design, write, debug, and/or implement 
COBOL-74 application prograns on the Multics 
system. 

This course presents basic information about 
~ultics needed to write and run COBOL-74 
application proqrams. It outlines features of 
COBOL-74 which differentiate it from basic 
COAOL; and identifies extensions and 
restrictions of the Multics COBOL 
implementation. It also describes the interface 
between COBOL programs and the Multics 
environment. Interactive workshops are included 
to reinforce the material oresented. 

Upon completion of this course, 
should: 

the student 

1. IC'now how 
create, 
programs .. 

t:> use 
compile; 

Multics 
execute, 

.. ., 

facilities to 
and debug COBOL 

2. Know how to executE" a group of 
programs as a single rJn-unit. 

COBOL 

Multics Concepts and Utilization CFQ1), plus 
COBOL Programminq (G434) or equivalent COBOL 
programming experience. 

Writinq COBOL Programs 
Features of COBOL-74 
Multics Specifics of COROL-74 
cogoL I/O Mechanism 
Program Execution 
Error Processing and Debugging 
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F14 FO~TRAN-76 Programming Specifics 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Three Days 

Pers on ne l w i th or i or know ledge 
want to design, write, deoug, 
FORTRAN programs on the Multics 

of FORTRAN who 
and/or implement 
system. 

This course presents basic information about 
Multics needed to write and execute FORTRAN 
programs using the full Multics system or the 
FAST subsystem. It outlines the features of 
Multics FORTRAN which are specific to the 
Multics implementation, a,j describes the 
interface between FORTRA~ orograms and the 
Multics progranming enviroinent. Interactive 
workshops are included to reinforce the material 
presented .. 

Upon completion of 
should: 

this course the student 

1. Know how t:> use Multics facilities to 
create, comoi le, execJte, and jebug FORTRAN 
programs in the full Multics programming 
environment, or in the limited service FAST 
subsystem. 

2. Know how ~ultics FORTRA~ differs from 
FORTRAN-76 and FORTRAN-66 (FORTRAN IV>. 

Multics Concepts and Utilization CF01), plus 
FORTRA~ IV Language (G047) or equivalent FORTRAN 
programming experience .. 

Writinq FORTRAN Programs 
Multics Specifics of FORTR~~-76 

FORTRAN I/O Mechanism 
Multics I/O System 
External Oata Segments 
Measuring FORTRAN Program ~erformance 
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G15 PL/I Concepts 

~urat'ion: 

Intended For: 

Course Synopsis: 

Objective<5: 

Prerequisites: 

Major Topics: 

Personnel who need a funda~ental knowledge of 
the PL/I l~nquage as a orerequisite to PL/I 
programminq courses, or who need an overview of 
the language in order to communicate more 
effectively with their syste~s and programming 
staffs. 

This course presents a generic introduction to 
the structure and capabilities of the American 
National 5tandard PL/I ~rogramming language. 
Topics include: program structure, types of 
data which can be defined, kinds of statements 
supported, flow of control through a program, 
and types of operators Nhich are supported. 
workshops are included to rei~force the material 
presented. 

Upon completion of this course, the student 
should know the basic structure and components 
of a PL/I progra~, and shoJld be able to read 
anrl understand a sample PL/I program. 

Programming Logic and 
equivalent experience. 

PL/I Program Structure 
Data Types 
Storage ClassPs 

Flowcharting 

Statement Types and Syntax 
Flow of Control 
Scope of NamP.s 
Ooerators 

CG024) or 
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F15A C'mmercial PL/I Programming 

Duration: 

Intenderl For: 

Course Synopsis: 

Ohjectives: 

Prerequisites: 

~ajor Topics: 

Three Days 

Personnel with some knowle3ge of PL/I who 
require capability to design, write, debug, 
and/or implement business-oriented PL/I programs 
for a Multics system. 

This course presents basic techniques for 
rlesigning, writing, exec~ting, and debugging 
business-oriented PL/I application programs. 
Emphasis is placed on the asoects of PL/I most 
appropriate to business programming, including: 
binary integer and decimal arithmetic data, and 
character and oicture dat3 types: automatic, 
static, and parameter storage classes; array 
and structure ag9regates; arithmetic, 
concatenation and substring operations; system 
counter built-in functions; record-oriented 
input/output for pernanent files, with 
stream-oriented input/oJtput for report 
generation; and inp~t/output condition 
handling. It also describes the interface 
between PL/I programs and th~ rultics 
environment. Interactive workshops are included 
to reinforce the material oresented. 

Uoon completion of 
should: 

t h i s course, the student 

1 • 

2 • 

Be able to write business-oriented 
programs. 

8e able to co~pile, execute, and debug 
programs. 

PL/I 

such 

~ultics Concepts and 
PL/I Concepts CG15) 
experience. 

Utilization CF01), plus 
or equivalent programming 

Review Program Structure a,d Statement Syntax 
Arithmetic, Character, and oicture Data 
Automatic, Static, and ParamPter Storage Classes 
Arithmetic and CharactPr o~erators 

PL/I Stream I/0 
Array and Structure Aqgreqates 
Use of Program Listings 
PL/I Record I/0 
IIO Condition Handling 
Debugging Techni~ues 
Good Proqramming Techniques 

9 



F15B Scientific PL/I Programming 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Pre re QU i s ; t es: 

Major Topics: 

Three flays 

Personnel with some knowledqe 
reouire caoability to desigi, 
and/or implement science-oriented 
for a Multics system. 

of PL/I who 
write, debug, 
PL/I programs 

This course presents basic techniques for 
designing, writing, executing, and debugging 
PL/I scientific programs. Emohasis is placed on 
the aspects of PL/I mjst appropriate to 
scientific programming, includinq: fixed, 
floatin~, and comolex floating binary data, and 
character and bit string data: automatic, 
static, and parameter storage classes; array 
data aggregates; arithmetic, Tiathematical, and 
array ooerations: stream-jriented input/output 
for reading and writing data, with 
record-oriented input/output for permanent 
storage of large data files: anj endfile 
condition handling. It 3lSj describes the 
interface between PL/I pr,grams and the ~ultics 
environment. Interactive workshops are included 
to reinforce the material oresented. 

Uoon completion of 
shoulrl: 

this course, the student 

1 • Re able to write scientific PL/I programs. 

2. Be able to compile, execute, and debug 
programs. 

such 

Multics Concepts and 
PL/I Concepts CG15) 
experience. 

Utilization (FQ1), plus 
or equivalent programming 

Review Program Structure and Statement Syntax 
Arithmetic and Character Data Types 
Automatic, Static, and ParaTieter Storage Classes 
Arithmetic and ~athematical Ooerations 
PL/I Stream I/O 
Array Aggreqates 
Use of Proqram Listings 
PL/I Record IIO 
Debugging Techniques 
Good Programmin~ Techniques 

1 0 



F15C Advanced PL/I Programming Techniques 

Duration: 

Intended For: 

Course Synopsis: 

Objectives 

Prerequisite: 

Major Tories: 

Three Days 

Personnel with prior knowledge of commercial 
scientific PL/I programming who want to use 
~ore advanced features of t~e PL/I language. 

or 
the 

This course presents advance1 techniques for 
writing PL/I programs, Nith emphasis on the 
features of PL/I used in system programming. 
These features include: area, pointer, offset, 
and label data types: based, static, and 
controlled storage classes: array, structure, 
and structure array agqregates; Multics 
subroutines for performing stream- and 
record-oriented input/outp.1t: handt ing of PL/I 
and Multics conditions; and calling Multics 
subroutines. Techniques for writing Multics 
commands and active functions are also 
d e s c r i b e d • I n t e r a c t i ve w o r k. s h :J P s a r e i n c l u d e d 
to reinforce th~ material presented. 

Upon completion of this course, the student 
should be able to write PL/I orograms which: 

1. manage list-structured data. 

2. address data directly in the virtual 
(without input/output statements>. 

memory 

3. call supervisor subroutines to create 
manipulate segments, and to perform 
operations. 

and 
IIO 

4. operate as 
tune ti ons. 

commands and/or as active 

Commercial PL/I Proqrammin~ {F1SA> or Scientific 
PL/I Proqramming (F158} or equivalent 
programming experience. Also Advanced Program 
Debugging Techniques <F19) is desirable, but not 
required. 

Review of Commercial and Scientific PL/I 
Locator Variables 
Based, Static, and Controlled Storage Classes 
Structure Array Aqgregates 
PL/I and Multics Conditions 
Multics J/O System 
Commands ;ind Activt> Functions 

1 1 



F15D Aoplication Subsystem Programming Techniques 

Duration: 

Intended For: 

Course Synoosis: 

Objectives: 

~ajor Topics: 

Five nays 

Personnel who wish 
programs which use 
Multics. 

to design or write PL/I 
the special facilities of 

This course describes how to use the special 
facilities of Multics from PL/I programs. These 
facilities provide for: use of the virtual 
memory, the storage system, anj the I/O system; 
interprocess com~unication 3nd locking; command 
program argument processing: tailoring of the 
command environment, a~d limited service 
subsystems: subsystem programming and program 
library management: diali~g terminals to an 
existing process; and writing compilers. 
Interactive workshops are used to reinforce the 
m~terial presented. 

Uoon completion of 
should: 

this course, the student 

1. Know how to use special ~Jltics facilities 
by calling subroutines from a PL/I program. 

2. Know how to treat~ a 
environment tailored to 
particular group of users. 

limited service 
the needs of a 

3. Know how ~ultics o~ject segments are 
formatted and what conventions compilers 
should follow when creating object se9ments. 

4. Know about several Multics facilities 
aid in writing program subsystems. 

Advanced PL/I Programming Techniques (F15C> 

Virtual Memory and Storage System 
Multics I/O System 
Interprocess Communication and Locking 
Command Argument Processin~ 

which 

Subsystem Programming and ~rJgram Library Management 
Tailoring the Command Environ~ent 
Dialing Terminals to a Process 
Writing Compilers and Object Segment Format 

1 2 



F19 Advanced Program Debugging Techniques 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Two Days 

Personnel writing PL/I, FORTRAN or COBOL 
programs who require object-level facilities for 
debuqging their orograms. 

This course presents techni~ues for object-level 
debugging of PL/I, COROL, or FORTRAN programs 
and techniques for measuring program 
performance. It includes: an overview of the 
Multics programming enviro1Tient: a review of 
source-level debugging tools: an introduction 
to object-level debugging tools with a 
discussion of useful debugging techniques; a 
discussion of unusual co1ditions which can 
occur: an introduction to other debugging aids 
provided by Multics: and a summary of tools and 
techniques used to measure a,i optimize program 
performance. Interactive ~orkshops are included 
to reinforce the material oresented. 

Upon completion of 
should: 

this course, 

1 • Know about the environTieit 
operate within on Multics. 

the student 

which program 

2. Know basic techniques for source- and 
object-level debugging of programs. 

3. Know basic techniques for measuring program 
performance. 

Commercial PL/I Programming (F15A) or Scientific 
PL/I Programming CF158) or FORTRAN-76 Specifics 
(F14) or COBOL-74 Specifics (F13) 

Process EnvironTient and Stack ~echanism 
Storage of Program Data 
Source-Level Debugging 
Object-Level Debugging 
Condition Handling 
Measuring Program Performaice 
Useful Debugging Aids 

1 3 



F3(l MRDS End-User Utilization 

Duration: 

Intended For: 

Course Syn o o s i s : 

Objectives: 

Prerequisite: 

Major Topics: 

Five Days 

Personnel who wa~t to use the Logical INquiry 
and Update System <LINUS) together with the 
Report Generator Language CRGL) to retrieve, 
report on, and update data in a Multics 
Relational Data Store CMRDS) data base. 

This course describes ho~ to use th~ LINUS 
fdcility to retrieve or update data in a data 
ba5e. It describes how to use RGL with LINUS to 
format retrieved data as a reoort, how to create 
a new data base, and how t::> fill a data base 
with new data. Interactive workshops are 
included to reinforce the ~ateriat presented. 

IJpon completion of 
should: 

this course, the student 

1 • 

2. 

Know how to use the LINUS 
selectively retrieve, store, 
delete data items <tuples) in 
base. 

a 

facility 
modify, 

MRDS 

Know how to use LINUS and RGL to report 
selected data in a MRDS data base. 

to 
and 

data 

on 

3. Know how to create and fill a new data base .. 

Multics Concepts and Utilization (F01> 

LINUS Language (LILA) 
Report Generator Languaqe CRGL) 
Creatinq/Filling a Data BasP 

1 4 



F31 MRDS Utilization within Application Programs 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Five Days 

Personnel who want to use the ~ultics Relational 
Data Store {MRDS) to create a relational data 
base which can be referenced from a PL/I, 
FORTRAN, or COBOL program. 

This course introduces the facilities of the 
Multics Relational Data Store. It describes how 
data bases are created, a~d how programs can 
retrieve, store, modify, and delete data. 
Interactive workshops are included to reinforce 
the material presented. 

Upon completion of this course, the student 
should: 

1. Know how to create a MRDS data base. 

2. Know how to retrieve, store, modify, and 
delete tuples <items> i~ the data base using 
a PL/I, COBOL, or FORTRAN orogram. 

Multics Concepts and Utilization (fQ1), plus 
Commercial PL/I Programming {F15A> or Scientific 
PL/I Programming CF15B) or FORTRAN-76 Specifics 
CF14) or COBOL-74 Specifics CF13). 

Multics Data Rase Manager Overview 
MRDS vs. MIDS 
Definition of an MRDS Data ~ase 
Definition of MRDS Data Su~m~dels 

Display of Data ~odels and Subnodels 
Loading a Data Base 
Data Retrieval and Update Subroutines 
Restructurinq a Data Base 
Command Interface to the Data SubLanguage 
Subroutine Interface for D3ta 9ase Creation 

1 5 



Fl+• • WORDPRO for Aasic Terminal Operators 

Duration: 

Intended For: 

C our ·Se Syn ops i s : 

Objectives: 

Prerequisite: 

6 to 8 Hours, VidPo-Assistej ~earn;ng <VAL> 

Personnel who eiter data for ~ word processing 
application using the Multics WORDPRO system. 

This course presents basic infor~ation needed to 
be able to enter data for a word processing 
application. 

Upon completion of this course, 
should: 

the student 

1. Know how to enter the Multics 
system. 

WORDPRO 

2. Know the basic Multics typing conventions. 

3. Know how to enter data for a word processing 
application. 

l+. 

None 

Know how to leave the Multics 
system. 

Data Entry 
Typing Conventions 

16 
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F 4 •• WORDPRO for Advanced Terminal Operators 

Duration: 

Intenrled For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Five Days 

Personnel who wait to 
and other documents 
system. 

write reports, manuals, 
usiig the Multics WORDPRO 

This course introduces the ~ultics WOROPRO 
System, and presents 03sic techniques for 
writing documents using ~ORDPRO. The course 
outlines how to loqin to Multics and issue 
commands, rlescribes text editors used to create 
files, presents basic f~atures of the runoff 
comm an d used t o f o rm at f i l es, and i n t r o duce s 
several other commands usej to manipulate 1iles. 
Interactive workshops are included to reinforce 
the material presented. 

Upon completion of 
should: 

th; s course, the student 

1. Know how to use an ~iitor to create a 
document, and the facilities of WORDPRO to 
format the document, a·ld aid in its typing. 

2. Know how to use a few Multics commands to 
print files, obtain lists of documents, and 
pl"rform similar fun ct bns. 

WORDPRO for Basic Terminal Operators CF4 •• > 

Typing Conventi~ns 
Cursor Editing 
Context Editing 
Text Formatting 
Use of Online Dictionaries 
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F4 •• WORDPRO for Document Administrators 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Tooics: 

Ten Days 

Personnel who want to define the form of 
lett@rs, reports, or manuals created with the 
Multics WORDPRO system, or personnel who 
supervise the work of termiial operators writing 
documents using WORDPRO. 

fhis course presents basic technique~ needed to 
design for~s used in form letter~, or to define 
the layout of a document. It also describes the 
tools and facilities available for managing a 
tailored word processing environment used by 
terminal operators. Inter3ctive workshops are 
included to reinforce the naterial presented. 

Upon completion of this course, 
should: 

the student 

1. Know how to use the more advanced facilities 
of the qedx context editor. 

2. Know how to write sinple text formatting 
macros which define the format of a 
document. 

3. Know how to create a form letter to be sent 
to a list of people. 

4. Know how to manage a set of online 
rlictionaries which can be used to find 
misspelled words, to allow abbreviations in 
typed input, and to hy~henate words in 
formatted output. 

WORDPRO for Advanced Termiial 

Intermediate Context Editiig 
Intermediate Text Formatting 
Document Layout 
Dictionary Maintenance 
Command Language 
Managing WORDPRO Environmeits 

18 
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F4 •• W~RDPRO for Programmers 

Duration: 

Intended ror: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Five Days 

Personnel with a oroqrammiig background who wish 
to write documeits using the Multics system. 

This course introduces the Multics WORDPRO 
System, which can be useJ to write and format 
documents of all types. The course emphasizes 
formatting of text, use of context editors, and 
use of online dictionaries. 

Upon completion of 
should: 

this the 

1 • Know how tJ create anj format 
documents <e.g., letters, theses, 
articles, or program documentation>. 

student 

s;mple 
journal 

2. Know how to automatically find misspelled 
words, use abbreviations in typed input, and 
hyohenate words in for11atted output under 
the control of an onli1e dictionary. 

3. Know how to create a series of documents 
which have a soecific format <such as 
program descriptions) more easily with 
WORD PRO. 

Multics Concepts and 
experience writing 
operating system. 

Utilization 
progra11s on 

Intermediate Context Edithg 
Text Formattinq 
Document Layout 
Use of Dictionaries 
Dictionary Maintenance 

1 Q 

CF01), plus 
a large-scale 



F4 •• Advanced WORDPRO TP.chniques 

Duration: 

Intended For: 

Course Synopsis: 

Objectiv~s: 

Prerequisite: 

Major Topics: 

Five Days 

Personnel who wa'1t to defiie standardized text 
formats used for a manual or similar document, 
or who want to know more about word processing 
tools. 

This course presents adva~ced techniques for 
defining document formats, and discusses more 
speciaUzed word processing fad lities, 
including runoff macros, diagrammin~ and 
photocomposition, and qedx Tiacros. Interactive 
workshops are included to reiiforce the material 
presented. 

Upon completion of this course, the student 
should: 

1. Know how to use runoff Tiacros to format an 
entire manual. 

2. Know how to use the diagramming and 
Ph ot o c om po s i t i on fa c i l i t i e s of run of f. 

3. Know how to write editing macros for the 
qedx context editor. 

4 • Know how tl use the 
available for produci'1g 
formatted documentatioi. 

full facilities 
form letters or 

WORDPRO for Document Administrators CF4 •• > 
WORDPRO for Programmers CF4 •• >. 

or 

Advanced Context Editing 
Advanced Text F~rmatting 

Advanced Document Layout 

?O 



F 60A Project Administration 

Duration: 

Intended For: 

Course Sy no psis: 

Objectives: 

Prerequisite: 

Major Topics: 

8 to 10 Hours, Video-Assisted Learning (VAL) 

Personnel who want 
environment and 
Multics project. 

to control the 
resources used 

programming 
by users of a 

This course presents an ~verview of Multics 
administration and describes the functions 
performed by the administrator of a Multics 
project. The course shows ho~ an administrator 
idPntifies the users of his project, controls 
the resources available to these users, and 
optionally limits the prJgra11T1ing environment 
these users operate in. 

Upon completion 
should: 

of t h i s course, the student 

1. Know the responsibilities of a project 
administrator. 

?. Know how to re~ister users in the Project 
Master File CPMF), and to set resource 
limits for these users. 

3. Know how to limit 
specially-tailored 

oroject users to a 
prJgramming environment. 

Multics Concepts and Utilization (F01> 

Arlministration Overview 
Responsibilities of a Project Administrator 
Project Master File 
CPU Time Limits 
Charge Limits 
Disk Storage Limits 
Logical Volumes 
Tailored User Environments 
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F60B System Administration 

Duration: 

Intended for: 

C our s e Syn op s i s : 

Objectives: 

Prerequisite: 

f.'lajor Topics: 

Five Days ~ 
Personnel who must register Multics users, and 
who must account for the resources consumed by 
these users. 

This course presents an Jverview the Multics 
administration and accounting facilities. It 
describes the mechanisms used to control, 
account for and bill MJltics usa~e. It also 
outlines the responsibilities of the system 
admini~trator, and defines how administrative 
data bases are used ahd maintained~ Interactive 
workshops are included to reinforce the material 
presented. 

Upoh completion of this course• the student 
should: 

1 • Know the responsibilities of 
adini ni s tr a tor. 

a system 

?. Know how to register users and projects, and 
how to allocate resoJrces to registered 
projects .. 

3i Know how to control the resources used by 
proj~ct users1 or to delegate this control 
to a project administr~tor. 

4. Know how to account for and bi tl out the 
charges for Multics usage to each project. 

Multics Concepts and Utilization CF01) 

User and Project Registration 
Project Administration 
Load Control 
Quota Manipulation 
Accounting, Billing, and Usage Reports 
Administrative Data Bases 
Limited Service Systems 
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F68 Operator Training 

Duration: 

IntPnded For: 

Course Synopsis: 

• 

Objectives: 

Prereouisite: 

Major Topics: 

Five Days 

Personnel responsible for operation 
management of a Multics systPm, or 
an understanding of ~ultics 
procedures. 

or operati o.n 
who re qui re 
operational 

This course presents the inf)rmation necessary 
to initialize a Multics system, reconfigure 
Multics hardware or software, communicate with 
Multics via the system c-0nsoles1 operate 1/0 
Daemons which control system peripherals, handle 
I/O media, recover from system failures, and 
perform storage system naintenance functions. 
Extensive, hands-on training in a live 
environment reinforces the material presented in 
classroom lectures and workshops. 

Upon completion of 
should: 

this course, the student 

, . Know how to 
System (BOS>. 

run the 3ootload Operating 

2. Know how to start up the ~ultics syste•. 

3. Know how to communicate with ~ultics via the 
system consoles, and how to operate the 
Initializer (system control) process. 

4. Know how to handle system peripherals, and 
how to operate the I/O Daemon processes 
which control these peripherals. 

5. Know how to make backup copies of user 
storaqe, and to retrieve backup copies. 

6. Know how to recover fron a system failure. 

F.xperience operating 
system. 

Hardware Configuration 
BOS Operation 
Initializer Operation 
Dynamic Reconfiquration 

a large-scale computer 

Storage System, I/O Daemon and Aackup Operation 
Recovery from System Failures and Errors 
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F70 Gr3phics Prooramminq 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

!Vlajor Topics: 

Th.ree f'\ays 

PersQnnel who W3,t to use the Multics Graphics 
Syst~m to generate static or animated graphics 
displays. 

This course introduces the facilities of the 
Multics Graphics System, and describes how 
graphics displays can be ~enerated using the 
graphics_editor or the subroutine interfaces to 
the Graphics System. 

Upon completion of 
should: 

this course, the student 

1 • Know about the features 
Multics Graohics Systen. 

provided by the 

2. 

3. 

Know how to create a graphic 
the graphics_editor. 

display 

Know how to create qraphic 
structures from a program. 

using 

control 

4. Know how to write a gr3ohic definition table 
and graphic support procejure. 

Advanced PL/I Programming Techniques CF15C) 

Overview of Graohics 
Multics Graphic~ System conceots 
High-Level Graphics Prograns 
Low-Level Graphics Facilities 
Graphic Definition Tables 
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F80 Multics Process Manaqement Analysis 

Duration: 

Intended For: 

Course Synopsis: 

Objectives: 

Prer!"quisite: 

Major Topics: 

Five Days 

Personnel requirinq knowledge 
manages the environment in 
operates. 

of how 
which a 

Multics 
process 

This course outlines the fJnctions performed by 
each component of the MJltics supervisor, and 
describes the control dat3 used to multiplex 
these functions among all processes. The 
supervisor functions provide the basic 
environment in which all Vlultics processes 
operate. Knowledge of suoervisor operation 
qives students an insiqht into tuning of the 
system. Workshoos are inclurlei to reinforce the 
material presented. 

Upon completion 
should: 

of the the student 

1. Know what functions the su,ervisor performs, 
and how the supervisor is structured to 
perform these functions. 

2. Know what control data each supervisor 
component uses. 

3. Know more about how to tune the system. 

System Administration CF6J8), 
Subsystem Programming Tech1iaues 

Segment Control 
Page Control 
Directory Control 
Traffic Control 
Interprocess Communication 
Fault and Interrupt Processing 
Input/Output Processing 
Address Space Control 
Name Space Control 
Initializer Operation 

and Application 
CF15D) 

Answering Service Operation 
Resource and Lo~ical Volume Control 
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F81 Multics Failure Analysis and Recovery 

Duration: 

Intended For: 

Course Synopsis; 

Objectives: 

PrereQuisite: 

Major Topics: 

Five Days 

Personnel who ~ust analyze and recover 
Multics system failures. 

f rolfl 

This course discusses t~e 
facilities available for 
recovering from total failure 
system, or from the failure of 
or software subsystems. 

procedures and 
analyzing and 

of the Multics 
isolated hardware 

Upon completion of this course, the student 
should: 

1. Know orocedures for recovering from system 
failures or subsystem failures. 

2. Know how to analyze the dumps taken when the 
Multics system or subsyste~ fails (crashes>. 

3. ~now how to use Multics tools to help 
analyze and trap systen failures. 

4. Know what tools can be JSed to correct or 
bypass failures. 

Multics Process ~anagement Analysis CF80), plus 
Operator Training (F68) 

Procedures for Failure Rec~~ery 
Crash Analysis 
Pnalysis and Recovery Tools 
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F86 Multics Communication System CMCS) Conceots and Implementation 

Duration: 

IntPnrled For: 

Course Synopsis: 

Objectives: 

Prerequisite: 

Major Topics: 

Five Days 

Personnel who must understand the communication 
capabilities of the Multics system in order to 
implement an ~CS configuration. 

This course presents an overvi~w of the Multics 
Communications System (MCS). It describes what 
kinds of terminals, modems, and communications 
protocols MCS supports, N~at equipment opt;ons 
are required, and how MCS can ::>e configured to 
optimize its communications caoabilities. 

Upon completion of 
should: 

t h i s course, the student 

1 • Know how Multics uses t1e Front-End 
Processor <FNP). 

Network 

?. Know what kinds of comTiunications equipment 
and communications protocols MCS supports. 

3. Know how to define a communications 

4. 

5. 

configuration to be used on Multics. 

Know how to configure the FNP to support 
given communications c::>nfiguration. 

Kn ow how to tailor the ""cs software 
optimize MCS performance. 

a 

to 

6. Kn ow how to set the terminal control tables 

7. 

used by a qi ven process to optimize 
pe rf ormanc e of a given terminal. 

Know how an intermediate I/O module can 
written to provide intPrim support 
terminals not officially supported 
Multics. 

the 

be 
for 

by 

Communication Concepts 
Concepts and Utilization 

CG6Q) 
( F 0 1 ) 

and Multics 

r-·cs Operation 
Terminals, Modems and Prot::>cols 
Channel Master File 
FNP Confiqur~tion 

~CS Configuration 
Terminal Control Tables 
Intermediate I/0 Modules 
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F90 GCOS Environment Simulator Utilization 

Duration: 

Intended For: 

Course Synopsis: 

Pre r equ i s i t e: 

Majo.r Topics: 

Three Days 

Personnel who wait to exec~te GCOS applications 
using the Multics system. 

This cou~se presents an overview of the GCOS 
Environment Simulator subsystem, describes how 
to use the simulator, and ~utlines the way in 
which the simulator maps the GCOS environment 
onto the Multics environment. Interactive 
workshops are included to reinforce the material 
pres.ent(!d. 

Upon completion of this course, 
should: 

the student 

1 • Know how 
simulates 

the 
the 

GCOS E~vironment Simulator 
GCOS ~nvironment on Multics. 

2. Know how to login to ~ultics and execute 
CCOS applications progr~ms. 

Multics Concepts and Utilization CF01> 

Over.view of the Simulator 
Simutator Operation 
GCOS Utilities 
Mappinq of GCOS onto Multics 
GCOS Daemon 
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LANGUAGES 

RECOMMENDED 

COURSE SELECTION GUIDE 

SUPPLEMENTAL/OPTIONAL 

MULTICS CONCEPTS AND UTILIZATION 
FOl CLASSROOM 5-DAYS 

PL/I CONCEPTS 
Gl5 CLASSROOM 2-DAYS 

COMMERCIAL PL/I PROGRAMMING 
Fl5A CLASSROOM 3-DAYS 

SCIENTIFIC PL/I PROGRAMMING 
Fl5B CLASSROOM 3-DAYS 

ADVANCED PROGRAM DEBUGGING TECH. 
F19 CLASSROOM 2-DAYS 

ADVANCED PL/I PROGRAMMING TECH. 
Fl5C CLASSROOM 3-DAYS 

APPLICATidN SUBSYSTEM PROG. TECH. 
Fl5D CLASSROOM 5-DAYS 

COBOL PROGRAMMING 
G434 SI 30-36 HRS 

COBOL-74 SPECIFICS 
Fl3 CLASSROOM 5-DAYS 

ADVANCED PROGRAM DEBUGGING TECH. 
Fl9 CLASSROOM 2-DAYS 

FORTRAN IV LANGUAGE 
G047 VAL 30-34 HRS 

FORTRAN-77 SPECIFICS 
Fl4 CLASSROOM 3-DAYS 

I FUNDAMENTALS OF EDP I 
G014 I SI I 6-8 HRS 

PROGRAMMING LOGIC & FLOWCHARTING 
G024 SI 36-44 HRS 

I G527 
DECISION TABLES I 

VAL 112-16 HRS 

MULTICS FEATURES, 
FUNCTIONS & BENEFITS 

F02 T VAL 1 6-8 HRS 

I G334 SI 112-15 HRS 

BASIC (PROGRAMMING LANGUAGE) 
G537 VAL . 12-16 HRS 

BASIC SPECIFICS 
Fl2 VAL 12-16 HRS 

APL (PROGRAMMING LANGUAGE) 
Gll CLASSROOM 3-DAYS 

APL SPECIFICS 
Fll CLASSROOM 2-DAYS 



DATA BASE 

COURSE SELECTION GUIDE 

RECOMMENDED 

MULTICS CONCEPTS & UTILIZATION 
FQl CLASSROOM 5-DAYS 

MRDS END-USER UTILIZATION 
. F30 CLASSROOM 5-DAYS 

COMMERCIAL i'L/I PROGRAMMING 
Fl5A CLASSROOM 3-DAYS 

COBOL-74 .. SPECIFICS 
F13 CLASSROOM 5-bAYS 

MRDS UTILIZATION WITHIN 
APP IC. PR.OC. 

F31 CLASSROOM 5-DAYS 

SUPPLEMENTAL/OPTIONAL 

FUNDAMENTALS OF EDP 
G014 CLASSROOM 6-8 HRS 

MULTICS FEATURES, 
FUNCTIONS & BENEFITS 

F02 I VAL I 6-8 HRS 

I DATA BASE CONCEPTS 
G078 I lBR I 1-HR 



WORD PROCESSING 

COURSE SELECTION GUIDE 

RECOMMENDED 

WORDPRO FOR BASIC TERMINAL OPRTRS 
F VAL 6-8 HRS 

WORDPRO FOR AJJV. TERMINAL OPRTRS 
F CLASSROOM 5-DAYS 

WORDPRO FOR DOCUMENT 
ADMINISTRATORS 

F CLASSROOM 10-DAYS 

ADVANCED WORDPRO TECHNI UES 
F CLASSROOM 5-DAYS 

MULTICS CONCEPTS & UTILIZATION 
FOl CLASSROOM 5-DAYS 

WORDPRO FOR PROGRAMMERS 
F CLASSROOM 5-DAYS 

SUPPLEMENTAL/OPTIONAL 

MULTICS FEATURES, 
FUNCTIONS & BENEFITS 

. F02 l VAL 1 6-8 HRS 



ADM1Nl~'.rRATION ANn OPERATION 

COURSE SELECTION GUIDE 

RECOMMENDED 

MULTICS CONCEPTS <) U'.('II,.IZATION 
FOl CLASSROOM 5-DAYS 

PROJECT AD~INISTRA'l'tQN 
F60A Vf,..L 4-6 HRS 

SYSTEM ADMINISTRATION 
F60B CLASSROOM 5-DAYS 

OPERATOR.TRAINING. 
F68 CLASSROOM 5-DAYS 

SUPPLEMENTAL/OPTIONAL 

I FUNDAMENTALS OF EDP 
9014 I SI 16-8 HRS 

MULTICS FEATURES, 
FUNCTIONS & BENEFITS 

F02 J VAL 16-8 HRS 



OPERATING SUPERVISOR & COMMUNICATIONS 

COURSE SEH~CTION GUIDE 

RECOMMENDED 

MULTICS CONCEPTS & UTILIZATION 
FOl CLASSROOM 5-DAYS 

PL/I CONCEPTS 
Gl5 CLASSROOM 2-DAYS 

COMMERCIAL PL/I PROGRAMMING 
Fl5A CLASSROOM 3-DAYS 

SCIENTIFIC PL/I PROGRAMMING 
Fl5B CLASSROOM 3-DAYS 

ADVANCED PROGRAM DEBUGGING TECH. 
Fl9 CLASSROOM 2-DAYS 

ADVANCED PL/I PROG. TECHNI UES 
Fl5C CLASSROOM 3-DAYS 

APPLICATION SUBSYSTEM PROG. TECH. 
Fl5D CLASSROOM 5-DAYS 

SUBSYSTEM ADMINISTRATION 
F60B CLASSROOM 5-DAYS 

MULTICS PROCESS MGMT. ANALYSIS 
F80 CLASSROOM 5-DAYS 

OPERATION TRAINING 
F68 CLASSROOM 5-DAYS 

MULTICS FAILURE ANALYSIS & RECOV. 
F81 CLASSROOM 5-DAYS 

COMMUNICATION CONCEPTS 
G60 CLASSROOM 2-DAYS 

MCS CONCEPTS & IMPLEMENTATION 
F86 CLASSROOM 5-DAYS 

SUPPLEMENTAL/OPTIONAL 

I FUNDAMENTALS OF EDP 
G014 I SI I 6-8 HRS 

PROGRAMMING LOGIC & FLOWCHARTING 
G024 SI 36-44 HRS 

I G527 I 
DECISION TABLES I 

VAL j 12-16 HRS 

MULTICS FEATURES, 
FUNCTIONS & BENEFITS 

F02 I VAL I 6-8 HRS 

I FUNDAMENTALS OF EDP I 
. G014 I SI I 6-8 HRS 

COMMUNICATIONS CONCEPTS (BASIC) 
G064 SI 6-8 HRS 

COMM. SYS. ANALYSIS & DESIGN 
G86 CLASSROOM 5-DAYS 

THE DISTRIBUTED ENVIRONMENT 
G80 CLASSROOM 2-DAYS 



APPLICATIONS AND MISCELLANEOUS 

. COURSE SELECTION GUIDE 

RECOMMENDED 

MULTICS CONCEPTS & UTILIZATION 
FOl CLASSROOM 5-DAYS 

GRAPHICS PROGRAMMING 
F70 CLASSROOM 3-DAYS 

GCOS ENVtRONMENT SIMULATOR UTIL. 
F90 CLASSROOM 3-DAYS 

SUPPLEMENTAL/OPTIONAL 

MULTICS FEATURES, 
FUNCTIONS & BENEFITS 

F02 } VAL l 6-8 HRS 


