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INTRODUCTION 

PREREQUISITES 

The student should have an understanding of basic Data Processing concepts and terminology 
equivalent to an introductory level course in programming or to Data General's S I 00. 

ABSTRACT 

The MP/OS Operating System and Utilities Self-Study Course is designed for the applications 
programmer, systems programmer, and system manager responsible for MP/OS program develop
ment and MP/OS system management. The Course instructs in the following major topics: 

• MP lOS concepts and terminology 
• CLI Command Line Interpreter for interacting with MP/OS at your console. 
• SPEED Text Editor for entering and modifying source language files. 
• Program Development in Assembly, MP/Fortran IV, and MP/Pascal 
• Symbolic Debugger for on-line, executable program files. 
• System Maintenance: Disk initialization, FIXUP, and the MOVE Utility. 

COURSE FORMAT 

This is a self-study, audio tape course. This allows you to: 

1. learn what, when, and where you want to; 
2. select lessons that fit your needs (you do not have to read it all); 
3. learn the subject with or without a functioning Data General computer; 
4. frequently determine your understanding of the subject matter. 
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OBJECTIVES 

Upon completion of this course, the student will be able to: 

1. Use the Command Line Interpreter (CLI) to: 
a) manage files 
b) control programs 
c) manage the user environment 
d) manage the system environment 
e) manage disk devices 

2. Use the SPEED Text Editor to: 
a) enter source text 
b) modify source text 
c) store source text on disc devices. 

3. Given a source program written in assembly, MP/Fortran IV, or MP/Pascal prepare the program 
for execution under MP/OS. Preparation includes editing, translation, and binding using the 
appropriate text editor, assembler, compiler, and binder command lines and options. 

4. Use the Symbolic Debugger to display, modify, and test executable program files. 

5. Use the Disk Initializer to software format disk media. 

6. Use FIXUP to software repair disk media. 

7. Use the MOVE utility to transfer files and back-up files. 

8. Power-up, load, and on-line system devices and boot MP/OS into operation. 

NOTE: Detailed objectives are provided with the introduction o[ each Module and Module 
segment. 
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DURATION 

This is a self-paced course. Therefore, student completion times will vary. Diligent attention to the 
audio-tapes, quizzes, and lab exercises should require about four working days or thirty hours. 

REQUIRED MATERIAL 

This package is complete in itself. You will notice that it does not require access to a functioning 
MP/OS system. However, success is enhanced with unfettered access to a live system. 

viii 



COURSE MAP 

Below is a flowchart of the course modules. It is recommended that you do not alter the sequence 
of modules .. If you believe that you have mastery of the subject matter before completion of the 
module, then jump to the Module Quiz and test your abilities. 

START 

MODULE 1 MP/OS 
CONCEPTS & 

TERMS 

MODULE 2 
CLI 

MODULE 3 
SPEED 

TEXT EDITOR 

MODULE 4 
PROGRAM 

DEVELOPMENT 

MODULE 5 
SYMBOLIC 
DEBUGGER 

MODULE 6 
SYSTEM 

MAINTENANCE 

NOTE: choose the segments appropriate 

for your language. 

NOTE: Highly recommended for the 

assembly language programmer. 
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MODULE ONE 
MP/OS CONCEPTS 





MODULE ONE 

Abstract 

This module surveys the MP/OS operating system's concepts and facilities. Topics include how 
MP/OS manages main and peripheral storage, files, data, and I/O. 

Objectives 

Upon completion of this module, you will be able to: 

1. Define, in your own words, the following MP/OS terms: 
A) Program Stack 
B) Levels 
C) eLI 
D) Pure Area 
E) Impure Area 
F) Swap 
G) Chain 
H) File 
I) Directory 
1) Pathname 
K) Filename 
L) Device Directory 
M) Root Directory 
N) Working Directory 
0) I/O Channel 
P) Multitasking 
Q) Overlays 
R) Searchlist 

2. Given a list of filenames, identify the legal and illegal MP/OS filenames. 

3. Given a filename with an MP/OS extension, state the file type. 

4. Given a file's characteristics, state its appropriate attributes. 

5. Given a sequence of I/O transfers, state which is fastest, slowest, most efficient, and least 
efficient. 
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6. Describe the two main MP/OS memory areas. State the area of code that is common to all 
operating environments. 

7. Differentiate between root directory, device directory, and working directory by stating a 
definition of each in your own words. 

8. Given a directory structure, identify the valid and invalid pathnames. 

Directions 

1. Read the System Overview on the next page of the Student Guide. 

. .... :.:.: ... :.: .. 



SYSTEM OVERVIEW 

The MP/OS system is a general purpose operating system for the microNOVA line of computers. It 
provides features usually associated with larger computer systems, such as multitasking, memory 
management, and device independent I/O. 

The MP/OS system can be used either for general purpose systems oriented toward program 
development, or for smaller stand-alone applications such as real-time process control. You can 
generate an MP/OS system containing a desired subset of the full system's power and tailor it to 
any configuration of memory boards and peripherals. You can put all software in read-only 
memory (ROM) to eliminate the need for mass storage or you can take advantage of the powerful 
MP/OS file management system for storing large amounts of data on disks. 

Now turn to Figure 1-1 in the Student Guide and listen to the tape for Module One. 

NOW START THE TAPE 
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Cabinet Dual floppy 10 meg. Dasher CRT 

THE FLEXIBILITY OF MP-SYSTEMS 

Figure 1-1 
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MEMORY 

FILES I/O 

~ / 
MP/OS 

/ ~ 
DEVICES PROGRAMS 

CPU 

MP/OS AS MANAGER OF RESOURCES 

Figure 1-2 
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USER PROGRAM 

USER PROGRAM 

CLI 

PROGRAM STACK 

LEVEL 8 

LEVEL 7 

LEVEL 6 

LEVEL 5 

LEVEL 4 

LEVEL 3 

LEVEL 2 

LEVEL 1 

MP/OS VIEW OF SYSTEM AND USER PROGRAMS 

Figure 1-3 



SYSTEM CALLS 

1. CONTROL TRANSFER 

2. INTERPROGRAM COMMUNICATION 

3. BREAKFILE CREATION 

4. MANIPULATE MEMORY ALLOCATIONS 

5. OVERLAY MANAGEMENT 

6. CONTROL PROGRAM TIMING 

7. RESTART SYSTEM 

8. INPUT/OUTPUT 

9. CONTROL PERIPHERALS 

10. MANAGE FILES 

OUTLING OF SOME SYSTEM CALL FACILITIES 

Figure 1-4 
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CLI 

LEVEL 8 

LEVEL 7 

LEVEL 6 

LEVEL 5 

LEVEL 4 

LEVEL 3 

LEVEL 2 

LEVEL 1 

PROGRAM STACK AT INITIALIZATION 

Figure 1-5 



LEVEL 8 

LEVEL 7 

LEVEL 6 

LEVEL 5 

LEVEL 4 

LEVEL 3 

USER.1 PROGRAM LEVEL 2 

11·:1.1 .. 1:1:.:1:.1.1.:1:1:1:·1.1:.11 LEVEL 1 

PARENT PROGRAM ... CALLER 

PROGRAM STACK 
AFTER USER CALL 

SON PROGRAM (OR DESCENDANT) ... THE CALLED PROGRAM 

PROGRAM STACK DURING EXECUTION OF A SWAP 

Figure 1-6 

1-9 



1-10 

LEVEL 8 

LEVEL 7 

LEVEL 6 

LEVEL 5 

LEVEL 4 

LEVEL 3 

LEVEL 2 

CLI LEVEL 1 

PROGRAM STACK AFTER 
USER TERMINATION 

Figure 1-7 



LEVEL 8 LEVEL 8 

LEVEL 7 LEVEL 7 

LEVEL 6 LEVEL 6 

LEVEL 5 LEVEL 5 

LEVEL 4 LEVEL 4 

LEVEL 3 LEVEL 3 

USER PROGRAM 1 
- > LEVEL 2 CONTROL USER PROGRAM 2 - .. 

LEVEL 2 

. . 
LEVEL 1 

. . .. .. . . . . . . t: . . .. . . . . . . . . . 
LEVEL 1 

(BEFORE) (AFTER) 

CHAIN - STATE OF CALLING PROGRAM IS LOST 

SWAP - STATE OF CALLING PROGRAM IS SAVED AND RESTORED ON 
LEVEL TWO'S TERMINATION 

PROGRAM STACK DURING 
A CHAIN OPERATION 

Figure 1-8 
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eLi 

USING A BREAK FILE TO STORE 
A PROGRAM'S OPERATING STATE 

Figure 1-9 



MP/OS SYSTEM 

TASK SCHEDULER 

~--------I-------- --------\--------~ 

TASK 
Program Code 

USER PROGRAM 

TASK 
Program Code 

\ 
\ 

\ 
\ 

\ 
\ 

TASK 
Program Code 

MULTITASKING - MULTIPLE TASKS (ASYNCHRONOUS PATHS OF EXECUTION) IN A 
SINGLE PROGRAM 

MULTIPROGRAMMING - MULTIPLE PROGRAMS IN MEMORY FOR EXECUTION 
(NOT SUPPORTED BY MP/OS) 

• 255 TASKS 
• CREATE 
• PRIORITIZE 
• INTERCOMMUNICATION 

• KILL 

MUL TITASKING 

Figure 1-10 
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TOP OF MEMORY 

t 
4°°8 
3778 

LOWER LOWER 
PAGE PAGE 
ZERO ZERO 

°8 
PROGRAM STAND-ALONE 
DEVELOPMENT SYSTEM 
SYSTEM 

BASIC MEMORY ORGANIZATIONS 

Figure 1-11 
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377 

50 
47 

40 
37 

30 
27 

20 

17 

16 

15 

o 

• 
• 
• 

GENERAL USE OF 
USER & MP/OS 

PROGRAMS 

RESERVED FOR 
ECLIPSE COMPATABIL1TY 

AND USED BY MP/OS 

AUTO-DECREMENT FOR 
USER & SYSTEM PROGRAMS 

AUTO-INCREMENT FOR 
USER & MP/OS PROGRAMS 

RESERVED FOR MP/OS 

?USP FOR MULTITASKING 

RESERVED FOR MP/OS 

LOWER PAGE ZERO 

MEMORY CONFIGURATION FOR 
DEVELOPMENT & STAND-ALONE SYSTEMS 

Figure 1-12 

1-15 



1-16 

TOP OF MEMORY 

400 
377 
• 
• 
• 
• 
• 

MP/OS CODE (PURE) 

MP/OS DATA (IMPURE) 

USER'S IMPURE AREA 

USER'S PURE AREA 

LOWER PAGE ZERO 

• 
• 
• 
• 

PURE AREA - PROGRAM AREA NEVER MODIFIED DURING EXECUTION AND 
THEREFORE, NOT SAVED 

IMPURE AREA - PROGRAM AREA MODIFIED DURING EXECTION AND SAVED 
DURING SWAP 

MEMORY CONFIGURATION 
FOR A DEVELOPMENT SYSTEM 

Figure 1-13 



TOP OF PROM 

MP/OSCODE 

o TOP OF USER AREA ~------------I 
USER'S PURE AREA 

START OF PROM '-----------..... 

TOP OF RAM 

® START OF SYSTEM DATA 

4008 
• 
• 
• 
• 
• 

MP/OSDATA 

USER'S IMPURE AREA 

LOWER PAGE ZERO 
• 
• 
• 
• 

NOTE: Locations 375,376,377 are NOT available for access on some systems. 

MEMORY CONFIGURATION FOR A 
PROM-BASED STAND-ALONE SYSTEM 

Figure 1-14 
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r - - -
I 

OVERLAY 
NODE 

I USER PROGRAM I 
I I 
L ___ ..J 

MEMORY 

~~- .- -==-=====~~. 
PROGRAM SEGMENT 1 
PROGRAM SEGMENT 2 

DISC OR DISKETTE 

OVERLAYS - USED FOR INFREQUENTLY USED PROGRAM ROUTINES. 
MORE THAN ONE .OL IS ALLOWED 

NODE - MEMORY AREA RESERVED FOR OVERLAY ROUTINES. 
MORE THAN ONE NODE IS ALLOWED 

OVERLAYING 

Figure 1-15 



DEVICES DATA 

DASHER HARD-COPY TERMINAL 
DASHER CRT 

SOURCE FILES 
OBJECT FILES 
PROGRAM FILES 
OVERLAY FILES 

DASHER LP2 
10 MB DISC DRIVE 
12.5 MB DISC DRIVE 
SINGLE DISKETTE DRIVE 
DUAL DISKETTE DRIVE 
.3 MB DISKETTE 
1.26 MB DISKETTE 

STAND-ALONE PROGRAM FILES 
SYMBOL TABLE FILES 
SWAP FILES 
BREAK FILES 

A "FILE" IS EITHER 
AN I/O DEVICE OR 
A COLLECTION OF 
DATA ON A DISC. 

MP/OS DATA MANAGEMENT 

Figure 1-16 
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FILENAMES 

1. 1 to 15 Characters in Length 

2. A thru Z Upper Case 

3. a thru z Lower Case 

4. o thru 9 

5. ? (QUESTION MARK or "HOOK") 

6. $ 

7. (UNDERSCORE) 

8. (PERIOD) 

FILE NAMING RULES 

Figure 1·17 

1·20 



LEGAL FILENAMES 

1. NEWJERSEY 

2. NEW_ JER$E.Y 

3. NEWJERSEY.2 

4. NewjeRsey 

5. NEWJERSEY? 

ILLEGAL FILENAMES 

6. NEW JERSEY 

7. NEWJE@SEY 

8. NEW-JERSEY 

9. NEWJERSEY#7 

10. NE*JERSEY 

LEGAL AND ILLEGAL 
FILENAMES 

Figure 1-·'8 
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TOPICS 

• FILENAMES 
• 1-15 CHARACTERS 
• UPPER OR LOWER CASE 
• VALID CHARACTERS (O through 9, ?, -, .) 

.. . AND CHECK YOUR PROGRESS 
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FILENAMES QUIZ 

Identify the legal filenames by placing an "L" in the space provided and identify the illegal file
names by placing an "I" in the space provided. 

l. __ PROGRAMONE 

2. __ PROGRAM-ONE 

3. __ PROGRAM_ONE 

4. __ PROGRAM. 1 

5. __ PROGRAM ONE 

6. __ PROGRAMONE? 

7. __ PROGRAM*1 

8. __ PROGRAM@l 

9. __ program.one 

lO. __ PROGRAM:ONE 

L = LEGAL 

I = ILLEGAL 

CHECK YOUR ANSWERS ON THE 
NEXT PAGE 
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FILENAMES QUIZ 

ANSWERS 

L = LEGAL 

I = ILLEGAL 

I .. L ... PROGRAMONE All Upper-case, nothing fancy 

2 .. I ... PROGRAM-ONE Hyphen is an illegal character 

3 .. L .. PROGRAM_ONE Under-score is legal. 

4 .. L ... PROGRAM. I Numbers are legal characters 

5 .. I ... PROGRAM ONE The space is an illegal character 

6 .. L ... PROGRAMONE? The question mark is a legal character. 

7 .. I ... PROGRAM*1 The asterisk is an illegal character 

8 .. I ... PROGRAM@1 The "at" sign is an illegal character 

9 .. L ... program.one 

10 . I ... PROGRAM:ONE The colon is an illegal character. 

YOU SHOULD GET 8 CORRECT OUT OF THE 10 QUESTIONS TO ACHIEVE MASTERY 
LEVEL. REVIEW THE QUESTIONS YOU MAY HAVE MISSED. BE CERTAIN YOU UNDER
STAND THE CORRECT ANSWERS. THEN RETURN TO THE AUDIOTAPE. 
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FILE FILE FILE FILE 

A DIRECTORY: CONTAINS FILES OR 
OTHER DIRECTORIES 

SUBDIRECTORY: A DIRECTORY CONTAINED 
WITHIN ANOTHER DIRECTORY 

DIRECTORY FILES AND SUBDIRECTORY FILES 

Figure 1-19 
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DEVICE DIRECTORY 
@ 

TTi 

LPT 

DPD 

• • • • (Other • 
Devices) • 

DEVICE DI RECTORY 

Figure 1-20 

KEYBOARD 
@TTi 

IIII 
LINE PRINTER 
@LPT 

DISK UNIT 
@DPD 


