






















































































































































































































































































































































































































































































12-2 Introduction to Jobs

12.2 JOB SCHEDULING

The Exec contains the component of the operating system that handles jobs— the Job Scheduler. The Job
Scheduler allocates, controls, and schedules jobs on the system.

Each job that runs on the system has two components that are unigue to that job: the Job Control Block (JCB)
and a memory partition. (A memory partition is the specific area of memory used by a job. We'll talk about
memory allocation and control in Chapter 14, “Memory Control and Management.”) The Job Control Block is
an area allocated for each job within the operating system. Each JCB maintains specific information about its
job. When it runs a job, the Job Scheduler consults that job’s JCB for information on the status of the job.

The Job Scheduler maintains a list of active jobs on the system, called the run queue. Each job in the queue
gets a specific amount of CPU time so that AMOS can process the job’s requests for system resources. This
amount of time (called a quantum) is usually one-sixtieth of a second, or one tick of the real-time clock. You
can change the length of a job’s quantum by using the JOBPRI command. We say that if you increase a job’s
aquantum, you increase its priority.

When the quantum of a particular job is through, the Job Scheduler directs its attention to the next job in the
queue. When the Job Scheduler reaches the end of the run queue, it begins again at the front. With the single-
minded dedication that is one of the most important features of a computer, as the Job Scheduler moves to
the next job in the queue, it quickly “remembers” where it left off during the last quantum of that job, and then
temporarily “forgets” about the rest of the jobs in the queue. It devotes itself entirely to the specific job it is
working on. The computer works so quickly that you are usually unaware that the operating system is handling
jobs other than your own.

If a job is in a wait state, that job is removed from the run queue until the job can run again. (The term wait state
describes the status of a job that is not ready to run because it is waiting for input or a system resource.) When
it is no longer in wait state, the job is placed back into the run queue. If no jobs are ready to run, the Job
Scheduler patiently waits until the run queue again contains an active job.



CHAPTER 1
COMMAND PROCESSIN(

To begin with, what is a “command”? A command is simply an order that you give to the computer that tells it
act in a specific way. Different computer systems handle commands in different ways. The most common w:
of processing operating system commands is to use a command table. A command table is a special li
embedded in the operating system itself. This list contains the names of all of the legal system commanc
along with the addresses of the routines within the operating system that perform the functions requested t
the commands. When such an operating system receives a command from you, it compares it against i
command table. When it makes a match, it transfers control to the appropriate routine. The major disadvantag
of this scheme is that the commands you can use are built into the operating system. That is, you cannot ac
new commands to the system without rewriting the operating system. Also, even if you do not use some of tt
commands, the routines that carry out those functions are still part of the operating system, taking up valuab
space in memory.

The AMOS system offers a unique approach to command handling. Instead of canning command routine
into the operating system (and causing you to reassemble the operating system whenever you want to chang
or delete a command), AMOS treats each command as the name of a program or command file. This give
your system optimum flexibility, since adding a new command consists merely of adding a new machir
language program or command file to the disk. (NOTE: We talk about command files and DO files below.)

This method of command processing allows you to write your own commands, rename old commands, ar
delete commands you don’t want to use. Changing your system software to reflect the newest enhancemen
introduced by Alpha Micro becomes a simple matter of adding new Alpha Micro command routine files
your System Disk.

13.1 COMMAND AND DO FILES

You've seen the terms “command file” and “DO file” frequently in earlier chapters. Command file processir
significantly expands the range and power of the AMOS command language by allowing you to give AMOS
stream of commands and data by entering the specification of a single command file. (Those of you who a
familiar with large, mainframe systems might think of command files as a way of doing “batch processing.”) "
perform all of the commands in a command file, just enter the name of the command file at AMOS commar
level.

A command file contains ASCII characters. Each line of the file is a valid AMOS command line or a line
data. DO files are a type of command file that can contain special symbols for which you can substitu
arguments when you invoke the DO file. Command files can contain AMOS commands, specifications
other command files, and data for the specified programs to work on.

You may create your own command files by creating a text file with one of the system text editors. You mig
consider creating a command file to perform any series of commands that you enter frequently. For instance
you often back up files onto a backup disk, you might want to create a command file to do this function for yo
For example, the command file BACKUP.CMD looks like this:
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T
:< Command file to back up our working accounts onto DSK5:.
>

:< Make sure backup cartridge labeled BACKUPA is in disk drive.
Hit RETURN when ready.>
K

Make sure cartridge is mounted.
MOUNT DSK5:

; Log into System Operator's account[1,2] so we don't

; run into protection violations when we copy into accounts
; that are in projects we're not logged into.

LOG DSK5:[1,2]

; Copy files from one account into same account on DSK5:
; (the cartridge).
COPY =DSK1:20,1],DSK2:[40,1],DSK3:[50,1],DSK4[ ]

:< Remember to put today’s date on cartridge label.

All done...
>

Figure 13-1
Sample Command File

The :T symbol above is a special symbol that must appear at the top of a command file if you want to see that
file as it is processed by AMOS. The semicolons denote comments within the command file. The Command
Processor ignores comments except to display them as it processes the command file if you have included
the :T at the front of the file. The [ ] symbol is a “wildcard” symbol. (A wildcard symbol is a single symbol that
can represent a range of elements. For instance, [ ] represents all accounts on a particular disk.) In the
example above, the [ ] symbol tells the COPY command to copy all accounts on DSK4: over to the cartridge,
DSK5:. The :K and :<> symbols are special command file elements that allow you to display messages to the
user of your command file and to ask for input.

We discuss command files in this chapter because it is the Command Processor that handles command files.
In fact, after the Command Processor loads a command file into memory, it processes the lines in that file
almost as if you were entering the lines from the terminal keyboard (except for the fact that your command files
and DO files can contain special symbols that you cannot enter from the keyboard). For detailed information
on using command files and DO files, refer to Chapter 8, “Command Files and DO Files,” in the AMOS User’s
Guide, (DWM-00100-35).

A special command file called the system initialization command file plays a very important part in the process
of system configuration and initialization. This file is on your System Disk in account[1,4] as SYSTEM.INI.

We'll talk about SYSTEM.INI in more detail in Chapter 17, “System Initialization and Startup.” For now, just
remember that SYSTEM.INI is a very important command file that the Command Processor handles in a
special way at the time of system startup. The file defines the configuration of your system, and tells AMOS
what terminals, disks, special devices, and jobs you will be using on your system. The operating system
actually builds itself in sharable memory in response to the information in the system initialization command
file.
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13.2 PROCESSING COMMANDS

When you enter a command at AMOS command level, the Exec accepts the command from the Terminal
Service System. Then the Exec transfers control to the Command Processor. The Command Processor sets
about looking for the program or command file that bears the same name as your command. (The search that
it makes follows a very well-defined pattern. See the next section of this chapter for a detailed discussion of
this search.) If the Command Processor cannot find the proper program or command file, the Exec lets you
know that no command routine was found: it echoes your command back to you, bracketed by question
marks. For example:

_PRIMPT
?PRIMPT?

If the Command Processor does find the correct program or command file (and if the module is not already in
sharable memory or in the area of memory you are using), the Command Processor loads a copy of it from the
disk into your area of memory. Then AMOS executes the program or processes the command file. When the
program or command file finishes, it exits, returning control to the Exec. The Exec then performs some general
cleanup functions which may include automatically deleting the program from memory and returning to AMOS
command level. (The Command Processor always deletes the module unless that module has been loaded
into memory via the LOAD command, or unless the module is a machine language program that itself orders
the Command Processor not to delete it.) Those commands that you are not using do not take up any room in
the memory used by the operating system or your area of memory.

13.2.1 The Command Processor Search List

The Command Processor follows a specific search procedure as it tries to identify your command. (Of course,
if you enter the full file specification of the command, telling AMOS the device, account, and name and
extension associated with the file, AMOS does not have to go through this search procedure.) Let's say you
enter a command called REMOVE:

_REMOVE

Let's follow the imaginary thoughts of the Command Processor as it searches for the proper program or
command file (remember that you are the “user”). Each numbered paragraph below details one step that the
Command Processor makes in its search. If a step is unsuccessful, the Command Processor goes on to the
next.

1. Is the memory module REMOVE.PRG in sharable memory or the user's area of memory?
(The .PRG extension identifies a machine language program; sharable memory is that area of
memory used by the operating system.)

2. s thedisk file REMOVE.PRG in the System Program Library Account, DSKO:[1,4]?

3.  Perhaps the module is not a machine language program- for now, we'll assume that it is a
command file. Is the memory module REMOVE.CMD in sharable memory or the user’s area of
memory? (The .CMD extension identifies a command file.)

4. Isthe disk file REMOVE.CMD in the System Command File Library Account, DSKO0:[2,2]?

5.  Let's startlooking for a .PRG file again. Is the disk file REMOVE.PRG in the account the user is
currently logged into?

6. Isthedisk file REMOVE.CMD in the account the user is logged into?



13-4 Command Processing

7. Is the file a .PRG file in the user’s library account? (The library account, also known as the
project library account, has the same project number as the account the user is logged into,
but has a programmer number of zero (e.g., [110,0]). The library account contains programs
and files that all users can share if their accounts are within that project.)

8. Isthefile a.CMD file in the user’s project library?

9.  Well, the file does not appear to be a .PRG or a .CMD file. Now we load into memory the file
DSKO:MDO.PRG[1,4] which helps us search for DO files.

a. Isthe disk file REMOVE.DO in the account the user is logged into?
b. Isthe disk fle REMOVE.DO in the user's project library account?
c. Isthedisk file REMOVE.DO in the System Command File Library Account, DSKO:[2,2]?

10.  If we still haven't found the disk file or module that corresponds to the command we are
processing, the user's input must have been in error. Echo the command back to the terminal,
bracketed by question marks to let the user know that we couldn’t find the correct file or
module.

?REMOVE?

We can summarize the search list in this way:

1.  Look for .PRG module in sharable memory.
Look for .PRG module in user memory.
Look for .PRG file in DSKO:[1,4].

Look for .CMD file in user memory.

Look for .CMD file in DSK0:[2,2].

Look for .PRG file in user account.

Look for .CMD file in user account.

Look for .PRG file in user's project library account.

© ©® N O O & WD

Look for .CMD file in user's project library account.

Load in file DSKO:MDO.PRG[1,4]:

—
o

a. Look for.DO file in user account.
b.  Look for.DO file in user library account.
c.  Look for.DO file in DSK0:[2,2].
Now that you know how the Command Processor “thinks,” you will know why, if you have several command

files or programs of the same name, the particular account you are logged into can affect which program or
command file AMOS selects to execute.
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13.3 CHARACTERISTICS OF PROGRAMS ON THE AMOS SYSTEM

Remember that all commands invoke command files or machine language programs. Let's talk a minute
about the programs that make up the command routines. All command files and machine language programs
originally exist on the disk as files. Most command routines are transient; that is, they exist on the disk, are
loaded into main memory only when needed, and then are automatically deleted from memory when executior
is finished. Such command routines can be made non-transient by loading them into memory with the LOAL
command. In that case, they remain in memory until explicitly deleted by a user.

All programs on the AMOS system are relocatable, That is, they will operate properly anywhere in memory
without being modified or reassembled. This is necessary because there is no way of knowing beforehanc
which memory locations a program will have to be loaded into, since all users on the system use a differen
area of memory. AMOS automatically takes care of making higher-level language programs and commanc
files relocatable for you.

Some machine language programs are also re-entrant. A re-entrant program is one that can be used by more
than one user at one time. For example, BASIC can be invoked by one user, interrupted by another user whc
also makes full use of the program, and then re-entered at the point of interruption by the first user. Both users
get correct results. Re-entrant programs are also known as sharable programs.

So that a re-entrant program can be used by more than one person, it must be loaded into sharable memory
(the area of memory used by the operating system and resident system programs). The System Operator car
add programs to the Resident Program Area by modifying the system initialization command file. The obvious
advantage to sharing programs is that each individual user does not have to load the program into his or hel
own area of memory, but can access the single copy of the program in sharable memory. The disadvantage tc
loading re-entrant programs into sharable memory is that this expands the size of this area of memory, anc
reduces the amount of memory available for individual users. If the System Operator loads a program into the
Resident Program Area, that program MUST be re-entrant; the computer will exhibit strange and distressing
behavior if several users are sharing, at the same time, a program that is not re-entrant. If you want to write re-
entrant programs, consult the AMOS Assembly Language Programmer’s Reference Manual, (DWM-00100-
43), for hints on doing so.






CHAPTER 14
MEMORY CONTROL AND MANAGEMENT

When you see the term “memory” in this book, we are talking about the random-access memory that makes
up the temporary data storage on your computer system. (Remember that we discussed temporary storage
devices, permanent storage devices, and random-access memory in Chapter 2, “What is a Computer?”.)
Although previous chapters have mentioned the importance of memory as a component of your computer
system, this chapter will go into some detail on how AMOS manages, controls, and allocates memory.

Before any program can be executed or data manipulated, the computer must transfer a copy of that program
or data from a permanent data storage device (that is, the disk) into memory, where the CPU can work on it.
(When we transfer a copy of a file from the disk into memory, we say that we have loaded that file into memory.)

Memory is the only form of storage that the CPU can work on directly. It differs from disk storage in that the
computer system can access it extremely quickly (in billionths of a second), and because memory offers only
temporary storage; when the power goes off, the contents of random-access memory disappear. Because of
these unique attributes, the computer uses memory as a work area— a scratch pad, in other words.

Each location in memory is consecutively numbered; that number forms a unique address by which a job or
the operating system can access a specific memory location. Memory addresses can run from 0 10 65535 on
the Alpha Micro computer system. This is because the CPU handles 16-bit numbers; the maximum number
you can represent in 16 bits is 65535. (NOTE: Although this would seem to limit us to a maximum of 64K
memory on a system (locations 0-65535), the AMOS system uses a memory management technique that
allows us to have multiple sets of 64K memory. See Section 14.3, “Memory Management,” for a discussion of
this technique.) Memory locations near location 0 are known as low memory; locations near the other end of
memory are known as high memory.

When the operating system loads a copy of a program into memory, it does so by consecutively writing one
byte of data per memory location. The Memory Controller keeps track of which locations are available for use.
It also keeps track of the areas of memory used by specific jobs, and allocates memory for different uses.
Although these functions are important under any circumstances, they become even more significant on a
timesharing system, where different users are operating in different areas of memory at the same time. If some
entity were not managing memory resources, it would be impossible to keep the operating system and jobs
from bumping into each other throughout memory, writing over each other’s data and programs. Because the
AMOS computer does not have memory mapping or memory protection built into the hardware, software must
keep track of what areas are in use, and what areas are available.

14.1 MEMORY MAP

The pattern in which memory is distributed to the various jobs on the system and to the operating system itself,
is often known as the memory map of that computer system. The memory map of your system changes every
time you change memory allocations.

When the system starts up, AMOS writes itself into memory, beginning with location 0. The amount of memory
taken up by AMOS depends on your particular system and the particular devices connected to that system.
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The remaining memory is available for user jobs except for the top 256 bytes of memory, which are used as
the I/O ports. (You can see, then, that our earlier assertion that memory addresses can run from 0 to 65535 is
not strictly true. Because the top 256 bytes are the I/0O ports, memory addresses really run from 0 to 65279.)

14.1.1 Memory Partitions

Each job has its own area of memory, called a memory partition or user partition. The memory partition
allocated to a specific job may be anywhere in memory, depending on what memory was available when that
partition was assigned. A typical memory map for a 64K system might look something like this:

(Location 0) (Location 65279)
First 16K 16K 16K 12K 4K
Resident Line
AMOS | Program | JOB#1 | JoB#2 | JoB#3 | Printer
Area Spooler
Job
Sharable Memory User Memory
Figure 14-1

Typical Memory Map for a 64K system

The diagram above shows a system that uses the first 16K for the operating system and for resident programs.
This 16K is called sharable or system memory, because all users on the system can access it. All users can
access programs that are in the Resident Program Area without loading those programs into their own mem-
ory partitions. In addition, besides saving room in individual user partitions, putting programs in the Resident
Program Area allows users to access those programs faster. This is because the programs do not have to be
loaded into memory before they are used. Placing programs into the Resident Program Area is therefore a
good idea if you have the room in sharable memory to do so, and if those programs are used frequently by
most of the users on the system. (Placing a program into the Resident Program Area is done by the System
Operator, who does so by modifying the system initialization command file.) NOTE: Any program loaded into
the Resident Program Area MUST be re-entrant. (See our discussion of re-entrant programs in Section 13 .4,
“Characteristics of Programs on the AMOS System.”)

The rest of the memory, called user memory, is nonsharable memory, and is devoted to user jobs. Our sample
system has divided up the remaining memory into user partitions of 16K, 16K, 12K, and 4K.

The total amount of memory used in our sample system adds up to 64K (minus 256 bytes at the top of
memory, which are used as the I/O ports and cannot be allocated to user partitions). Note that memory
locations range from 0 to 65279. Each partition must contain contiguous memory locations. For example, all
the memory locations that appear in JOB #1's memory partition must be consecutively numbered, with no
gaps in those numbers.

Notice that the last 4K partition is set aside for a special job that is used by the line printer spooler program.
The line printer spooler is a special program that allows your job to perform two tasks at once: printing a file
while you are running a program in your partition. (The use of the spooler program is an example of multi-
tasking; or, one user performing two or more tasks at the same time). What actually happens is that your job
communicates with the line printer spooler job. Then the line printer spooler program allows you to place the
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name of the file you war* *o printin a printer request queue until the printer can get to it. (A queue is a waiting
line.) A spooler, in a more general sense, is any program that enters (or “spools”) items into a queue. (NOTE:
Systems programmers may be interested in more information on the monitor queue system. See Chapter 5
“Monitor Queue System Calls,” in the AMOS Monitor Calls Manual, (DWM-00100-42).)

14.1.2 Memory Modules

The contents of a memory partition may be divided up into groups called memory modules. Once you load ¢
disk file into memory, that copy of the file becomes a memory module. The kinds of disk files you can load intc
memory are: programs, command files, and data. You can reference a memory module by giving the specific
ation of its original disk file. For example, if you load the disk file HWK1:STDMOD.PRG[100,2] into memory, the
copy of the file in memory becomes memory module STDMOD.PRG. Modules are built within a partitior
upward from the beginning of the partition as long as there is available space. As modules are deleted fromn
memory, all modules above them in the partition are automatically shifted downward to fill up space left by the
deleted module. When any module changes size, modules above it are shifted accordingly. This ensures tha
all available memory is always at the top of your partition. AMOS processes command files by loading then
into the upper part of your partition and processing them there. For more information on the format of ¢
memory module, see Chapter 3, “Memory Control System Calls,” in the AMOS Monitor Calls Manual, (DWM:-
00100-42).

High Memory
Command File (if used) A

Free Memory Area
(available to this job only)

MODULE 1 — Machine Language
Program, CREATE.PRG

MODULE 2 — Machine Language
Debugger Program, DDT.PRG

Low Memory

Figure 14-2
Memory Map of a Typical User Partition

The diagram above shows the arrangement of modules in a typical user partition. Note that command files
always are processed and executed at the top of the partition. Other modules are loaded in from the base of
the partition up through the available memory area. When AMOS tells you:

?Memory map destroyed

it means that AMOS has lost track of the positions of the modules in your partition. If you continue to receive
this message, you must reboot the system when convenient, or switch to another terminal and job, since
AMOS’s map of your partition has been destroyed beyond recovery.
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14.2 MEMORY MANAGEMENT

Figure 14-1, “Typical Memory Map for a 64K System,” gives a sample memory allocation scheme for a system
with a total of 64 K of memory. Notice that the largest user partition on this sample system is 16 K. Although that
is sufficient for some applications, jobs that do a great deal of program development or text preparation,
usually require a larger memory partition. To make the partitions larger on our sample system, the System
Operator must either reduce the size of the Resident Program Area or reduce the number of jobs on the
system. Either solution presents problems of its own.

Because it is difficult to run many users on the system at the same time in 64K of memory, the Alpha Micro
system uses an optional memory control technique called memory management to allow your computer to
access more than 64K of memory.

Remember that the largest memory address we can form with a 16-bit CPU is 65535. The only way, then, we
can have more than 64K of memory is to allow separate memory locations to have the same addresses. We
differentiate between memory locations that have the same addresses by setting memory up into banks.
Each bank may contain up to 64K of memory. The banks on the system are numbered consecutively begin-
ning with number zero. You can have as many banks as you want; the limit depends only upon the amount of
memory you can physically place in your computer chassis. One system can thus have over one million bytes
of memory. Each bank cannot exceed 64K, however, and each job cannot use more than one bank.

In essence, we “fool” the CPU into thinking that there is only 64 K of memory on the system by turning “on” the
bank of memory used by the job currently being processed, and turning “off” those banks used by other jobs.
This process is called bank switching. At any one time, therefore, the CPU thinks that it is accessing a
maximum of 64K. AMOS, however, knows which bank of memory should be active at any one time and which
banks should be inactive. These banks of memory (because they are “swapped” or “switched”) are called
switchable memory.

Non-switchable memory is the area of memory we have been calling sharable memory. Sharable memory is
used by all jobs on the system, since it contains the operating system and any resident programs. Since
sharable memory is accessed by whatever job is currently being handled by the Job Scheduler, sharable
memory is never turned “off”; it is always active. In fact, sharable memory is considered to be part of the
maximum 64 K of memory that can be active at any one time. Because of this, the actual size of each bank can
never be more than 64K minus the size of sharable memory. Therefore, if sharable memory must take up 16K,
each bank must never be larger than 48K. (In other words, sharable memory plus the currently active bank
equals the total amount of memory active at any one time.)

To make these concepts clearer, let's assume that we have a system that has three 64K memory boards, for a
total of 192K of memory. We will dedicate 16K to sharable memory and divide the rest among four banks. Our
memory configuration might look something like this:
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Non-switchable Memory Switchable Memory

Sharable Memory

16K BANK ZERO

48K

BANK ONE

48K

BANK TWO

48K

BANK THREE

32K

Figure 14-3
Bank Switching Memory

If you are interested in how the three physical 64K memory boards make up four banks, this is how we do it:

The first memory board makes up the 16K sharable memory and the first switchable 48K bank. The
second memory board makes up the second 48K bank and the first 16 K of the third bank. The third
memory board makes up the last 32K of the third bank, and this board also makes up the last bank,
which contains only 32K.

You can see, then, that memory banks are a logical grouping of memory, not a physical one. That is,
one bank may consist of memory from more than one physical memory board. In our example,
three 64K memory boards 192K of memory) make up 16K of sharable memory and 176K of switch-
able memory.

Of course, unless you are actually setting up the memory used on your system, the memory management
AMOS performs is not something you have to be aware of. When your job is active, the memory your job uses
is active 100, and it appears to you that you are the only user on the system. Memory management offers a
certain amount of memory protection, since it is very difficult for one job to get to a bank of memory outside of
its own.

To tell AMOS that you want the system to bank switch memory, the System Operator must modify the system
initialization command file to include the proper instructions. For information on setting up memory manage-
ment, refer to the “System Operator’s Information” section of the AM-100 documentation packet.
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14.3 MEMORY ALLOCATION

Whether a system bank switches memory or uses only 64K of memory, the System Operator must assign -
memory partitions. Until user partitions are allocated, all memory past the operating system remains available
but unused. Even once memory banks are set up (see the discussion of memory management above), the
memory in those banks does not become useful until it is assigned to jobs. Several jobs may share one
memory bank but no single job may use more than one bank. All memory locations within a single user
partition must be contiguous (that is, the addresses of the locations must be consecutive, with no gaps).

On a system that uses memory management, you use the JOBMEM command to allocate memory to job
partitions. This command requires that you give both the number of the bank that job is going to use, and the
addresses (in octal) of the first and last memory locations used by the partition. The system initialization
command file usually contains JOBMEMSs that perform the initial memory allocations for jobs, but once the
system is up and running you can also change those allocations by using the JOBMEM command.

If your system is not a bank-switched system, use the MEMORY command to allocate memory to jobs. You do
not assign actual memory locations, but simply amounts of memory. AMOS allocates the amount you desire
beginning with the first available memory area. The initial memory allocations are usually done from within the
system initialization command file. Once the system is up and running, you can change memory allocations
(again, by using the MEMORY command). Re-allocating can become a bit tricky if several users are on the
system.

14.3.1 Re-Allocating Memory

On occasion, it becomes necessary to change the size or the location of user partitions. For example, one job
may want to run a program that requires more memory than is allocated to that job’s current partition. At the
same time, another job may not need all of its allocated memory. AMOS allows you to change the allocations
of memory while the system is up and running. Naturally, jobs must not be executing programs or command
files while someone is changing the memory locations in which those jobs operate.

The methods for doing re-allocation of memory differ, depending on whether or not your system uses memory
management. Systems that use memory management use the JOBMEM command to re-allocate user part-
itions. One job may perform all of the re-allocations necessary by using a series of JOBMEM commands.

Systems that do not bank switch memory use the MEMORY command to re-allocate memory. Usually all jobs
on the system cooperate together to shrink and expand their own partitions until the desired configuration is
achieved. (However, by using FORCE commands, one job may enter the necessary series of MEMORY com-
mands- e.g., FORCE JOB2 MEMORY 0.)

When you re-allocate user partitions, you actually change the size and locations of those partitions in mem-
ory. Often, changing one partition requires that you change the locations of other partitions as well.

To make clearer the idea of changing the locations of user partitions in memory, we’'ll step through a simple
example. The sample below applies to systems that do not bank switch memory. Let's say that your memory is
currently being used in this way:

16K 16K 16K 16K
(Operating System) (JOBt) (JOB?2) (unused)

Low Memory High Memory

Figure 14-4A
Sample Memory Configuration
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We have 16K of memory available. If we want to expand JOB2’s partition, we can simply use the MEMOR
command to tell AMOS to include the top 16K of memory in JOB2’s current partition. This gives JOB2 32K«
contiguous memory locations.

Expanding JOB1’s partition is a little more complicated. Remember that all memory in a partition must t
contiguous. Which means that, as matters stand, JOB1 cannot access the unused 16K because JOB2
partition is in the way. The only way that JOB1 can make its partition larger is to expand into JOB2’s area. Tod
this requires a little cooperation from JOB2. First, JOB2 must use the MEMORY command to free up all of tr
memory in its partition for the use of JOB1. To do this, JOB2 enters:

_MEMORY 0

To free up all of the memory in its partition, JOB2 must enter a zero to the MEMORY command; a non-zet
number (no matter how small) will leave some amount of memory assigned to the partition, and will leav
JOB2’s partition standing in the way of JOB1’s access of the unused 16 K of memory that is at the high end «
memory. -

JOB1 now has all memory from its own partition up to the end of memory (excluding, of course, the top 25
bytes for the I/O ports) available for its use. it uses the MEMORY command to expand its partition. To get
partition that contains a total of 32K of memory, JOB1 enters:

_MEMORY 32K

Now JOB1 has the first 32K of memory past the operating system. We've now expanded JOB1’s partition i
memory, and must now re-allocate memory to JOB2. JOB2 now enters:

-MEMORY 16K

AMOS allocates the last 16K of memory to JOB2's partition. We've now sucessfully moved the partitior
belonging to JOB1 and JOB2. Our final memory configuration looks like this:

16K 32K 16K
(Operating System) (JOB1) (JOoB2)
Low Memory High Memory
Figure 14-4B

Memory Configuration After Re-allocation

IMPORTANT NOTE: One reason why JOB2 has to use the MEMORY 0 command is that its partition woul
otherwise stand in JOB1’s way. Another important reason is that when a job attempts to perform a task and
has no partition at all (that is, no memory is assigned to it), AMOS attempts to allocate to it any memot
available to that job. Therefore, if you allocate a zero amount of memory to a job, the next time that job tries t
do something, AMOS will give it all the memory it can. (You can see that in the case above of re-allocatin
memory to JOB2, we didn’t really have to use the MEMORY 16 K command; AMOS would automatically hav
allocated the top 16K of memory to JOB2 when JOB2 next tried to run a command program.)






CHAPTER 15
TERMINAL HANDLING

The Terminal Service System (TRMSER) is the portion of AMOS that makes possible the communication
between terminals and software on the system. (We've already talked about terminals in Chapter 11, “General
Structure.” Briefly stated, a terminal is a character-oriented device that allows both input and output. The
terminal is the device that allows you to communicate with the computer system.)

TRMSER is a general terminal processing routine that allows your programs (as well as the programs that
make up AMOS itself) to communicate with terminals connected to the system. Those programs are thus not
required to know what kinds of terminals or interface boards must actually be physically accessed. ltacts as a
kind of clearing house for data, making input from the terminals accessible to AMOS and your programs, and
transferring output from AMOS to the terminals.

Think of TRMSER as a switchboard operator. You can tell the switchboard operator that you want to talk to
Ms. Jones; the operator then worries about which office Ms. Jones occupies and what line to use to make the
call. Your call may be routed through a complicated maze of equipment, but you need do nothing more than
contact the switchboard operator. In the same way, programs talk to terminals by going through TRMSER.

TRMSER takes care of such general functions as: retrieving your terminal input and placing it in a memory
buffer so that other portions of the operating system can access that input; funneling operating system output
to your terminal; and echoing characters on your terminal display.

15.1 DRIVER PROGRAMS

Different kinds of terminals handle input and output differently. For example, the same code sequence may
cause two different terminals to perform radically different screen display options. We need a mechanism for
translating TRMSER'’s commands into a form recognized by a specific terminal. We also need a way to
transfer data from the terminal to the particular interface board to which it is connected. (Interface boards are
the hardware that physically connect the terminal to the computer system, and provide a physical pathway for
data to flow between the terminal and the system. Several terminals may be connected to the same interface
board, and you may have more than one type of interface board in your system. Different interface boards
handle input and output differently.)

So, we need software that allows the Terminal Service System to communiate with a specific terminal and a
specific interface board. The programs that allow it to do so are called terminal drivers and interface drivers.

These driver programs take data from TRMSER and translate it into the form required by the hardware; then
they route the data to the terminal through the interface board.

Terminal and interface drivers are two types of drivers; a driver is a program that allows the system to com-
municate with an [/O device connected to the system, such as a disk, magnetic tape unit, terminal, printer, or
paper tape reader.
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15.1.1 Terminal Drivers

The terminal driver processes all input and output characters, and determines whether or not these characters
need special handling because of the special characteristics of the terminal. For example, most CRT terminals
have the ability to back up and erase a character on the screen when we type a RUBOUT; a hard copy
terminal, on the other hand, can only print forward, and therefore responds to a RUBOUT by echoing the
deleted characters on the printed display.

Because different kinds of terminals have different characteristics, most kinds of terminals require their own
terminal driver programs. For example, a terminal driver for a SOROC 120 terminal may not work for a
BEEHIVE 100 terminal. When you add a new kind of terminal to your system, you will probably also have to
add a new terminal driver for that device. (NOTE: It is sometimes possible to use one terminal driver for
several different kinds of terminals; check with your System Operator for advice on this subject.)

Most terminal drivers are written to handle actual hardware devices. Some special cases, however, may not
require that a job be physically connected to a terminal (for example, when you want to discard output charac-
ters or effect inter-job communication without use of a terminal). For these situations, where you do not use an
actual terminal, AMOS allows you to define pseudo terminals. Two pseudo terminal drivers are included
within AMOS and are called PSEUDO and NULL. They are used in conjunction with the PSEUDO interface
driver. A good example of a job using a pseudo terminal is the job that runs the line printer spooler. The line
printer spooler does not use an actual hardware terminal for job input or output.

Terminal drivers are files with .TDV extensions. They appear on your System Disk in account[1,6]. For example,
the file DSKO:SOROC.DVR][1,6] is the terminal driver for the SOROC terminal. (PSEDUO and NULL are not.TDV
disk files, but actually exist as part of AMOS.)

15.1.2 Interface Drivers

The interface driver is the program that transfers characters back and forth between the terminal and the
hardware interface board that the terminal is connected to. Interface drivers are usually quite small programs.
They perform any necessary initialization of the interface boards and set up interrupt processes if used by the
boards.

Interface drivers are files on the System Disk in account [1,6] that have the extension .IDV. A special interface
driver called PSEUDO is for use with the pseudo terminal drivers NULL and PSEUDQO, and defines a pseudo
interface for inter-job communication and control. (The PSEUDO interface driver is not a .IDV disk file, but is
actually part of AMOS.)

15.2 HOW TRMSER WORKS

The Terminal Service System works with the terminal and interface drivers to provide a generalized way of
getting information to and from terminals.

At the time of system initialization, AMOS builds a terminal definition block within sharable memory for each
terminal. (AMOS consults the TRMDEF commands in the system initialization command file when building
these units. The TRMDEF commands contain information on each terminal connected to the system.)

The terminal definition block maintains information about the terminal (e.g., what interface that terminal is
connected to, what terminal driver that terminal uses, status of that terminal, and so on). AMOS then loads
into sharable memory the correct terminal driver program and interface driver program for each terminal
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(unless these programs are already in sharable memory), and then executes the interface driver, which per-
forms any necessary interface initialization.

TRMSER consults a terminal’s definition block when transferring data between AMOS and that terminal.
(Whn a terminal becomes attached to a job, the terminal definition block becomes linked to that job’s Job
Control Block. A terminal is said to be “detached” if it is not linked to a JCB)

The most important function TRMSER performs is the input and output of characters. Terminal service systms
are notoriously convoluted and involved. Just to give you an idea of what goes on when TRMSER is at work,
we give some very simplified diagrams below. Remember, however, that the reality is somewhat more com-
plicated than our simplifications. For more information on the Terminal Service System, see Chapter 7,
“Terminal Service System,” in the AMOS Monitor Calls Manual, (DWM-00100-42).

15.2.1 Inputting Characters

When you enter a character on your terminal keyboard, the character is routed through a complex network of
processors. The process looks something like this:

—— Storage Buffer
Terminal Service System

(TRMICP Routine)
— Echo/Output Routines

L . 1

Terminal Interface Interface ‘ Terminal
Keyboard Board Driver Driver

Figure 15-1
Inputting a Character through TRMSER

What actually happens is this:

1. The character is physically transferred from the terminal to the interface board by the interface
hardware.

2. The character is then accepted by the interface driver program which passes it to TRMSER.

3. TRMSER sends the character to the terminal driver which does any character conversion
needed.

4.  The terminal driver sends the character back to TRMSER.
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5. TRMSER puts the character into a buffer (unless it is to be acted upon immediately- e.g., a
Control-C) so that some other portion of the operating system (or your program) can read the
character. At this point, TRMSER echoes the character unless the terminal driver has already
done so. (See Section 15.2.2., “Outputting Characters,” for information on echoing characters
and on the output routine.)

15.2.2 Outputting Characters

Terminal output characters come from TRMSER either as input characters to be echoed or as output from
AMOS or your programs. Each character goes from TRMSER to the terminal driver so that the driver can

perform any necessary conversions. We've simplified the process somewhat, but outputting goes something
like this:

Storage |l Terminal Service System
Buffer

(TRMOCP Routine)

ITJ

Interface
Driver

Interface
Board

Terminal

- » Terminal
Driver

Display

Figure 15-2
Outputting or Echoing a Character Through TRMSER

What happens is this:

1. When there is room and time to output or echo another character, the interface driver asks
TRMSER for an output character.

2. TRMSER sends the character from the storage buffer to the terminal driver, which performs
any necessary conversions. (For example, for timing purposes, some printing terminals require
that the operating system send a special sequence of nulls after every line-feed.)

3.  The terminal driver processes the character and sends it back to TRMSER for position pro-
cessing. (For example, if we are trying to output a TAB, TRMSER has to calculate how many
characters were output since the last tab stop on the screen so that TRMSER will know how
many spaces to output for the TAB character.)

4. TRMSER then passes the output character (or converted character) directly to the interface
driver.

5.  The interface driver sends the character to the interface board, and thus to the terminal display.
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Let's digress for a moment and talk about how your terminal echoes characters. (The next two paragraphs are
especially for those of you who have always wondered why the FULL DUPLEX/HALF DUPLEX switch exists on
your terminal.)

When a terminal is being used to communicate with the computer system, the characters that you enter on the
keyboard are not automatically displayed by that terminal; instead, they are first processed by AMOS and then
“echoed” (or repeated back) to the terminal display by TRMSER. This process is so fast that you are unaware
of any delay between typing a character and seeing it on your terminal display. This mode (in which the
computer echoes characters that it receives from a device back to that device) is called full duplex mode.

Full duplex mode is the usual way data is transferred between the terminal and the computer. In half duplex
mode, the terminal itself echoes characters back before the computer can receive and transiate those charac-
ters. In this case, both the computer AND the terminal are echoing characters back to your terminal display,
and you see two of each character that you type. This problem arises because your terminal is operating in
half duplex mode, but the computer is operating in full duplex mode. Make sure that the switch on your
terminal is turned to the FULL DUPLEX or FULL setting so that the computer and your terminal operate in
harmony. (NOTE: Terminal drivers can be written to control terminals that only operate in half duplex.)






CHAPTER 1€
HOW AMOS HANDLES DEVICES

This chapter introduces you to the portions of AMOS that handle devices. A device is any hardware unit tha
inputs or outputs data to the computer system. Devices are also known as peripherals, and include such unit:
as disk drives, paper tape punches, printers, terminals, and magnetic tape transports.

One of the most valuable services that an operating system performs for you is to provide logical I/O routine:
that allow your programs to deal with devices on a “logical” rather than a “physical” basis. That is, you
programs may want to access information on a disk without knowing anything about the physical attributes o
that device. Logical I/O routines allow you to designate the data that you want to access by specifying the
logical grouping in which that data appears (e.g., a file). AMOS then figures out the physical address of the
device that the system must access to retrieve the data you want.

The two major portions of AMOS that handle data input and output are the Terminal Service System (set
Chapter 15, “Terminal Handling”) and the File Service System. These two sets of programs give your compute
system a powerful flexibility by making it “device independent.” That is, upon adding a new device such as ¢
new type of terminal or disk drive, you need only add a new machine language program (called a driven tha
interfaces that device to the Terminal or File Service Systems. The operating system itself does not change
reflect the changes in your hardware, nor do you need to change your programs that access the devices or
your system.

The Terminal Service System handles devices such as terminals and some printers. (To handle a printe
through TRMSER, that printer must be defined as a terminal rather than as a general device and must be
connected to an interface board. Also, a terminal driver and an interface driver must exist that can control tha
printer)

The File Service System handles communication with non-terminal devices such as disks, magnetic tape
units, and some printers. (To handle a printer through FILSER, that printer must be defined as a general systen
device and be connected to its own interface board. We must also have a device driver program that controls
the printer))

Let's talk a moment about why we define some printers as general devices, and some printers as terminals:

We usually define serial printers as terminals because we can connect them to a terminal interface
board (e.g., the AM-310), which makes them easier to interface to the system. We usually define
parallel printers as general devices (thus requiring a device driver program rather than a terminal
driver program for that printer) because such a printer requires its own hardware interface board.

(A serial printer is one that outputs data serially- one bit at a time; a parallel printer outputs data in
parallel- eight bits at a time. Parallel printers are usually faster than serial printers.)

16.1 THE FILE SERVICE SYSTEM

Some devices input and output data in a stream of sequential characters (for example, a paper tape reader)
these devices are called non-file structured devices. Other devices contain data that is organized into comple:
structures called files. (See Chapter 5, “Introduction to Files,” for information on files.)
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The File Service System (FILSER) allows access of devices that maintain files (e.g., disk drives) and those that
do not(e.g., magnetic tape unit). When FILSER has to communicate with a file- structured device, it does so by
going through the Disk Service System (DSKSER). (We talk about DSKSER in Section 16.2, “The Disk Service
System,” below.)

FILSER and DSKSER work through special programs called device drivers. A device driver is a machine
language program that allows the system to communicate with a specific I/O device connected to the system.
They differ from terminal and interface drivers in that they perform very general, all-purpose I/O functions.
(Terminal and interface drivers are highly optimized forms of device drivers that perform very specialized
tasks.) Device drivers are files with one- to three-character names and the extension .DVR. They appear on
your System Disk in account[1,6].

At the time of system initialization, the system initialization command file defines the devices that your system
will be using. In response to the DEVTBL commands in the system initialization command file, AMOS builds
within sharable memory a special structure called the device table. The device table tells AMOS what device
driver programs will have to be used when accessing the devices on the system, and how many units (e.g.,
drives) each device contains. The device table also points to the bitmaps associated with disk devices.

When your job requests that AMOS perform 1/O to a device, AMOS calls on FILSER, which accesses the
proper device driver for the device you want to use. FILSER controls the device access by referring to the
device table to make device assignments, and to a special unit in memory called the Dataset Driver Block
(DDB).

The program you are running sets up DDBs so that your program can pass information to FILSER; the DDB
contains defining parameters such as device name, drive number, filename and extension, project-
programmer number, buffer address, etc. One separate DDB exists for each file or device that is currently in
use.

You might picture FILSER's interaction with devices and device drivers in this way:

.

Non-file Structured Device Misc. Device
Driver (e.g., Magnetic Tape Unit)

File Structured

File Service System l

—0@—" Hard Disk Drive
(FILSER) Disk Service
System
(DSKSER)

Device . .
Driver — Floppy Disk Drive

Figure 16-1
File Service System and Disk Service System

FILSER makes its decision whether or not to go through DSKSER based on characteristics of the device
driver referenced in the device table. (That is, if the device is file structured, FILSER goes through DSKSER,;
otherwise, FILSER goes directly through a device driver)



How AMOS Handles Devices 16-3

16.1.1 Special Device Drivers

The device table that you define at the time of system initialization contains the names of the devices you will
be using on your system. The names of the devices are the same as the names of the device driver programs
that will be used to access those devices. AMOS thus knows which device driver to use for which device. Most
of these device names identify actual hardware devices such as disk drives or magnetic tape transports.
Three special device names that do not identify actual devices should aiso appear in your device table; they
are MEM, RES and TRM.

The drivers MEM.DVR, RES.DVR, and TRM.DVR are generalized device drivers that allow you to use as
devices several units that normally would be handled by portions of AMOS other than FILSER.

° MEM.DVR allows you to access your memory partition as just another device. For example,
the DIR command allows you to see what files exist in a disk account. Normally when you use
DIR, you specify the disk on which the account occurs (e.g., DIR DSKO:**{1,6]). MEM.DVR
allows you to reference memory as a device. For example:

.DIR MEM:**

The command above tells DIR to give you information about all files (that is, all memory
modules) in your own memory partition.

° RES.DVR allows you to access the Resident Program Area as a device. For example, you can
reference RES: to the DIR command:

.DIR RES:**

to find out what memory modules exist in the Resident Program Area.

° TRM.DVR allows you to access terminals as general devices. FILSER can access any terminal
as though it were a device by using the TRM driver.

For example, the COPY command allows you to copy data between devices (e.g., COPY
DSK1:=DSK2:VUE.MAC). You can use TRM.DVR to send the output to a terminal rather than
to another disk device. For example:

:COPY TRM:TERM6=DSK2:VUE.MAC

(NOTE: The name following the TRM specification, TERMB, is the name of the terminal we
are trying to copy data to. The terminal name is assigned at the time of system initialization by
the TRMDEF commands in the system initialization command file.)

Please note that there are some limitations placed on the use of special devices. For example, although you
can use RES.DVR to find out what modules are in the Resident Program Area, you cannot use it with the COPY
command to copy modules into the Resident Program Area. For more information on these special devices
and device drivers, see The System Initialization Command File, (DWM-00100-09), in the “System Operator’'s
Information” section of the AM-100 documentation packet.

16.2 DISK SERVICE SYSTEM

Without the benefit of a Disk Service System, any time your machine language program needed to access a
disk, it would be necessary for you to create your own routines to perform file operations. DSKSER keeps track
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of files, block links, and block counts, so that your program doesn’t have to. When your program wants to read
or write a particular logical record in a file, DSKSER translates that request so that AMOS gives you the proper
physical location on the disk. DSKSER also takes care of renaming files, deleting files, and performing file
lookups for other portions of the operating system (or your programs).

As we mentioned in Chapter 6, “Permanent Data Storage,” disks are physically structured into concentric
rings called tracks. Those tracks are further divided up into sectors.

Each sector contains a specific number of bytes of data. We call a sector a disk physical record, since itis an
actual, physical grouping of data on the disk (as opposed to a logical record, in which data is grouped without
regard to the physical attributes of the disk).

The particular pattern in which the data on the disk is written is called the format of that disk. Disk formats vary,
depending on the type of disk drive. (For information on disk formats, see Disk Drivers and Formats, (DWM-
00100-32), in the “System Operator’s Information” section of the AM-100 documentation packet.) No matter
what format is used by a particular disk drive, AMOS almost always reads and writes data in a group of 512
bytes. We call this 512-byte group a disk block. (The exception to this 512-byte block size occurs in the
special case of the IMG: device driver. You use IMG: to access data on special devices in blocks of 128 or256
bytes.)

Most hard disks available for use on your AMOS system also have sector sizes of 512 bytes. So, for hard disk
systems, disk blocks are the same size as disk physical records. Your programs only concern themselves with
logical records. (Although AMOS itself uses a disk block of 512 bytes, your BASIC programs, for example,
might define data files that use logical records that are smaller than 512 bytes) The Disk Service System
translates your program requests for logical records into requests for the actual disk blocks used by those
logical records. Your programs therefore do not have to keep track of how sequential file blocks are linked
together, or how disk blocks map into the physical records on the disk.

16.2.1 Disk Structure

AMOS organizes every disk into the same basic structure. This section discusses briefly how AMOS organizes
data on the disk, but for detailed information on disk structure, see Appendix A, “Disk Structure Format,” in the
AMQOS Monitor Calls Manual, (DWM-00100-42).

The first block on the disk (block 0) is the disk I.D. block. Alpha Micro uses this disk block to maintain
permanent identification information about the disk.

The next block (block 1) is the Master File Directory (MFD). We will talk about the MFD in the paragraphs
below.

Beginning at block 2 is the disk bitmap. A bitmap is the structure AMOS uses to keep track of which blocks on
the disk are in use, and which are available. The bitmap contains one bit for each block on the disk. If a block
is in use, the bit in the bitmap that represents that disk block is a 1; if the block is available for use, its bitin the
bitmap is a 0. The bitmap is permanently stored on the disk beginning with block 2 and extending as far as
necessary. The last two words in the bitmap form a hash total. (A hash total is a special value that is computed
based on the characteristics of a group of data. The hash total is used to check the integrity of a group of data
or to uniquely identify that data.) Every time AMOS accesses the bitmap, it re-computes the hash total (by
adding up all of the bits in the bitmap); if the new hash total and the old hash total are not the same, AMOS
knows that some data in the bitmap has inadvertently been destroyed. It then gives you the error message:

?Bitmap kaput
You must then reconstruct the disk bitmap by running the disk analysis program, DSKANA.
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Whenever AMOS attemnts to write data to the disk, it:

1.  Finds in memory (or loads into memory, if the proper bitmap is not already there) a copy of the
bitmap of the disk it wants to access.

Computes the hash total of the bitmap and checks it against the old hash total.
Consults the bitmap to see what disk block is free for it to write into.

Changes the bitmap to show that the block is now in use.

Re-computes the bitmap hash total to reflect the modified bitmap.

Writes the modified bitmap back out to the disk.

N o o~ Db

Writes the data into the chosen disk block.

Whenever you change the disk in a drive (that is, when you change a floppy disk or change a hard disk
cartridge), you must mount the new disk by using the MOUNT command. If you do not, AMOS has no way o
knowing that the bitmap it may have in memory for that disk is no longer valid. Forgetting to mount a disk car
cause AMOS to use the wrong bitmap when allocating blocks on that disk, which can destroy the data on you
disk.

16.2.1.1 Account Structure— You already know that all files are organized into accounts. To make use o
the AMOS system, you must log into a specific disk account. (Each account has a number called a project:
programmer number (PPN) associated with it. To identify a specific account when you log onto the system
you supply the LOG command with the PPN of the account you want to use.) To allocate accounts on the disk
(or to optionally assign passwords to those accounts), the System Operator uses the SYSACT command.

Of course, AMOS does not physically organize the disk area into accounts. That is, each account does no
have a certain disk area for its files. Instead, AMOS keeps track of what files belong to which account by
maintaining an account structure on the disk. This structure consists of a Master File Directory, various Use!
File Directories, and the files themselves.

Block 1 (the block before the bitmap) is always the Master File Directory (MFD): Each disk contains one MFD
The MFD is one block long, and contains one entry of four words for each user account allocated on that disk
(Since the MFD is only one block long, each disk can thus have a maximum of 63 user accounts.)

Each entry in the MFD identifies a specific account directory. (Individual account directories are known as
User File Directories, or UFDS.) The entry contains: the account project-programmer number; the number o
the first disk block used by the UFD; and, the password (if assigned) of that account. The MFD, therefore
contains one entry for every UFD on the disk. The SYSACT command allows the System Operator to add
delete, and change MFD entries.

One User File Directory exists for each user account; it contains one entry for each file in that account. The
UFD entry contains: the name and extension of the file; the number of blocks in the file; the number of active
data bytes in the last block of the file (since the last group of data in the file may not fill the entire block); and
the number of the first disk block in the file. A UFD may consist of more than one disk block; if it is larger thar
one block, the first word in the UFD is nonzero and gives the link to the next UFD block.

The last element of the disk account structure is the file itself. We have already discussed sequential files anc
random files in Chapter 5, “Introduction to Files.” You remember that a sequential file consists of blocks tha
are not necessarily next to one another on the disk, but which are linked together by special address words a
the front of each block. Random file blocks are allocated in contiguous blocks on the disk.
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A typical account structure might look something like this:

Master
File UFD
Directory [1,2]

[1,2] DIRECT.LST |—#®1 Block#1 p—$| Block#2 |——pp Block #3

BADBLKLST [—@| Block #1

UFD
[100,0]

— > 0

[100,0] DOIT.CMD )I Block #1 F—9| Block #2

ORDER.DAT P| Block #1 Block #2 Block #3

UFD
[100,1]

LINK

[100,1] CONVRT.RUN | Block#1 |—% Block #2 —bl Block #3

PRNTFL.DAT $| Block #1 Block #2

UFD
[100,1]

B
UPDAT.BAS ’l Block #1 ———.l Block #2

FILCR.PRG Block #1

Figure 16-2
Sample Disk Account Structure

The diagram above shows a very simple account structure for a disk that has only three accounts. Notice that
the UFDs above point to both sequential and random files. (For example, DOIT.CMD[100,0] is a sequential file;
ORDER.DAT[100,0] is a random file.)



CHAPTER 17
SYSTEM INITIALIZATION AND STARTUP

Earlier chapters emphasized the flexibility of the AMOS system in adapting to new devices and system config-
urations. The key to this flexibility is the system initialization command file, which plays a major part in the
processes of system initialization and startup. Other chapters have mentioned these processes in passing,
but this chapter discusses in greater detail how your system starts up and the role that the system initialization
command file plays in system initialization. (For more information on these topics, refer to the “System Operator's
Information” section of the AM-100 documentation packet.)

The process of system initialization is a very important one on the AMOS system, because you can change the
initialization procedure to reflect changes and additions to your system hardware. Those of you who are
familiar with the operation of large-scale, mainframe computers may recognize system initialization as the
equivalent of the sysgen (system generation) procedure used by such large computers.

Traditionally, small microcomputers have never faced the problem of having to perform a sysgen to integrate
the various devices attached to the system, because such systems usually do not allow you to add or change
the devices originally included with the system. Or, if you can add new devices, you must first get a reassembled
version of the operating system from the computer manufacturer.

Large computer systems, on the other hand, often have to deal with the fact that users want to add new disk
drives, printers, terminals, and other devices. Starting up such a system, which can handle a variety of devices,
is called “performing a sysgen,” and is considered a difficult, painstaking, and tedious task. Sysgens are
performed only by a well-informed, experienced System Operator. Even though sysgens are not easily per-
formed, they provide one answer to the problem of changing an operating system to reflect changes in
hardware.

The philosophy behind the AMOS system initialization is to give users the ability to change the hardware
configuration of their system without being forced to install a new version of the operating system or go
through a lengthy and difficult sysgen procedure. This results in one of the most important features of the
AMOS system- device independence. That is, the operating system is not restricted to working with a particular
set of disks, terminals, or special devices. Adding a new type of terminal or disk drive to the system is as
simple as adding a new device driver program to the System Disk and modifying the system initialization
command file. In addition, because of the logical I/O routines embedded in the operating system, programs
that access disks or terminals do not have to change when you add new devices, since AMOS takes care of
translating program requests into the actual physical device read/write operations. For example, if you change
your System Device from a Hawk disk to a Phoenix disk drive, your programs that access files on the System
Device do not have to change even though the System Device is different.

17.1 SYSTEM STARTUP

Whenever you power up your system or hit the RESET button, AMOS sets about establishing itself in sharable
memory. This process is called system startup or booting the system. This section gives a brief description of
the system startup process, but for more details on exactly what happens when the system boots, see The
Systern Initialization Command File, (DWM-00100-09), in the “System Operator’s Information” section of the
AM-100 documentation packet.
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You already know that when you turn off your computer, all contents of random-access memory (RAM) dis-
appear. Yet, AMOS must be in main memory if it is to supervise and control the jobs running on your system.
This means that every time you power up your computer, AMOS must copy itself into RAM. Every time you
reset the system, this process occurs again.

Your CPU contains permanent, wired-in instructions that tell it to start executing instructions contained in
PROMs (Programmable, Read-Only Memory) that are located in your computer hardware.

The program in the PROMs transfers itself into RAM (between locations 31K-32K) where it begins to execute.
This program (called a bootstrap loaden, reads in the file SYSTEM.MON from account [1,4] on your System
Disk and loads it into RAM, starting at location zero. (SYSTEM.MON is the skeleton monitor that contains the
kernel of AMOS.)

Incidentally, the term “bootstrap” is derived from the reference to the loop of leather found sewn to the top of
some boots. It was once suggested that if a person could only lift himself up hard enough by his bootstraps,
he might actually leave the ground. AMOS is successful in this feat by getting itself up and running.

17.2 SYSTEM INITIALIZATION

After it has been loaded into RAM, SYSTEM.MON takes over and begins to initialize your system. System
initialization is the process by which AMOS completes building itself in memory. System initialization sets
AMOS up so that it conforms to the specific configuration of the hardware on your system.

What actually occurs during system initialization is that the operating system brings into memory those driver
programs necessary for communicating with the specific terminals connected to your system. The operating
system also builds within itself areas in which to store information about the various jobs and terminals running
on the system (e.g., terminal definition blocks, job control blocks, memory bank tables, system queues, and
device tables). These processes all “customize” the operating system for the actual combination of devices
and jobs that you want to use.

How does AMOS know what terminals and disk drives you are going to want to use? And how does it know
how many jobs you want to run on the system? The mechanism that the Alpha Micro system uses for giving
such information to AMOS is a simple one. When SYSTEM.MON begins to initialize the system, it sets up a
temporary user partition in the top 8K of memory. It places this partition at the top of memory so that AMOS
has room to expand as it builds itself in memory. (If your system bank switches memory, SYSTEM.MON sets
up this user partition in the top 8K of Bank Zero.)

Then SYSTEM.MON loads into that partition a special command file, called the system initialization command
file. (This file is found on your System Disk as SYSTEM.INI[1,4]) The first job and terminal defined in SYSTEM.INI is
used by SYSTEM.MON for processing the SYSTEM.INI command file.

SYSTEM.MON finishes the system initialization process under the control of SYSTEM.INI, which contains
information about the configuration of your system. The last instruction in SYSTEM.INI tells SYSTEM.MON to
de-allocate the temporary user partition at the top of memory. The system is now up and running and ready for
your commands.

17.2.1 The SYSTEM.INI File

The system initialization command file contains a series of command lines, each of which represents one
system function or parameter that determines the characteristics of the running operating system.
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Remember that until it begins to process SYSTEM.INI, AMOS is incomplete- a skeleton monitor. SYSTEM.INI
is necessary if AMOS is to know what kinds of terminals are being used on the system, what kinds of disks are
being used, whether or not memory management is being used, what jobs are being assigned, and so on.
SYSTEM.INI actually defines your system to AMOS.

Your system comes with a SYSTEM.INI that has been set up to run with your hardware. Because SYSTEM.INI
is simply an ASCII text file, you can easily change it with one of the system text editors to reflect changes in
your system. Then, the next time you reboot the system, AMOS builds itself in memory in accord with the new
instructions in your SYSTEM.INI.

We will not go into any detail here on the actual contents of the SYSTEM.INI file. Briefly, however, you can think
of the commands at the front of SYSTEM.INI as describing and defining the hardware you want to use on your
system (for example, defining terminals, devices, etc). That is, the first part of SYSTEM.INI defines the resources
you have available on your system. The second part of SYSTEM.INI generally takes care of allocating those
resources (for example, allocating memory, attaching terminals, etc)) For detailed information on the modification
and use of SYSTEM.INI, and for a sample SYSTEM.INI, refer to The System Initialization Command File, (DWM-
00100-09) in the “System Operator's Information” section of the AM-100 documentation packet.

The SYSTEM.INI file gives some important information to AMOS about your system. Below we list some of the
important functions performed by the SYSTEM.INI file. At the end of each paragraph in this list, we give the
name of the command which performs the described task.

Job SYSTEM.INI tells AMOS how many jobs will be running on the system and the

Definition: names of the jobs. AMOS builds a Job Control Block within sharable memory
for each defined job. The Job Scheduler consults each job’s JCB for information
about the current status of that job. JOBS Command,

Terminal AMOS must know how many terminals will be running on the system, their
Definition: names, and the terminal and interface driver programs necessary to run each
kind of terminal. This portion of SYSTEM.INI also defines sizes of the buffers
used by each terminal, which are allocated in sharable memory. AMOS builds
a table in sharable memory that contains information about each terminal. It
also loads into memory the terminal drivers needed by the terminals. TRMDEF

Command.
Device Table SYSTEM.INI provides a list of what devices will be used on the system. You
Definition: must tell AMOS about any devices such as disk drives or magnetic tape drives

so that it can access the proper device driver programs. (You do not have to tell
AMOS about your System Device, since SYSTEM.MON has already been set
up to run with the device driver for that disk drive.) AMOS builds a device table
in sharable memory that contains information about the devices in use on the
system. The File Service System consults the device table when it accesses a
device. DEVTBL Command.

Memory If your system is going to use memory management, your SYSTEM.INI must
Management: define the memory banks you are going to use so that AMOS can tell which

portions of your memory boards belong to which bank. MEMDEF Command.
Bitmap Each disk that you are going to be using must have a bitmap defined in memory.
Definition: (If your system uses memory management, these bitmaps may be in either

sharable or switchable memory; otherwise, they must all be in sharable memory.)
BITMAP Command.
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Expanding the If you want additional blocks allocated to the system queue, your SYSTEM.INI

System Queue: must tell AMOS how many more blocks you need. AMOS builds the system
queue in sharable memory. QUEUE Command.

Resident If you want to load any programs into the Resident Program Area of sharable

Program Area memory, you can only do so at the time of system initialization from within your

Definition: SYSTEM.INI. These programs must be re-entrant and relocatable. SYSTEM
Command.

Because SYSTEM.INI is the system initialization command file, it can contain commands that other command
files cannot. Many of the SYSTEM.INI commands either cannot be used as user commands once the system
is up and running or perform different functions if used at that time.

All of the system definition functions listed above must be done at the time of system initialization. For your
convenience, you may also place within SYSTEM.INI any command that can be performed at AMOS command
level.

Some of the AMOS command level functions that are often performed by the SYSTEM.INI file are:

1.  Attaching terminals and jobs via the ATTACH command. (Except for the first job and terminal
defined, all other jobs and terminals must be explicitly attached to one another if those jobs are
to be able to use terminals for input and output.)

2. Allocating memory to jobs. If your system uses memory management, you may use JOBMEM
commands to allocate user partitions in switchable memory. If your system does not use
memory management, you can use the FORCE and MEMORY commands to allocate user
partitions. (The FORCE command sends input to another job. In this case, the job that is
processing SYSTEM.INI is sending (or “forcing”) a MEMORY command to another job in
order to allocate a memory partition for that job.)

3.  Setting terminal characteristics. SYSTEM.INI can use the SET command to set certain display
options for the terminal attached to the job that is processing SYSTEM.INI.

4.  Setting up a line printer spooler. This is usually done at the time of system initialization. (Re-
member that the spooler is the program that allows all users on the system to print files at the
same time that they perform other tasks.)

5. Mounting disks. Before you can write to a disk, the bitmap for that disk must be in memory. The
MOUNT command ensures that the proper bitmap will be used when AMOS tries to access
the mounted disk.

6. The final statement in SYSTEM.INI is MEMORY 0. The MEMORY 0 command de-allocates
the temporary 8K user partition that was allocated by SYSTEM.MON for processing SYSTEM.INI.

Any time you change the hardware configuration of your system, you must change the SYSTEM.INI to reflect
those changes.

WARNING: Changing the SYSTEM.INI file is usually the responsibility of the System Operator.
Although modifying your SYSTEM.INI is not difficult, it requires a thorough understanding of the
system, and should not be done lightly. If you do modify it, be sure to read The “ystem Initialization
Command File, (DWM-00100-09), in the “System Operator's Informatio” " section of the AM-100
documentation packet very carefully before doing so. Also, never modify SYSTEM.INI directly, make a
copy of it under a different name and modify the copy. Then you can use the MONTST command to
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test the copy. That way, if something should go wrong, you still have a good SYSTEM.INI from which
to boot the system.

Now that we've talked about the myriad of functions performed by the system initialization command file, you
have a better idea of the power and flexibility the initialization process gives to your computer system.






EPILOG

The intention of this book has been to carry you from a very basic introduction of the structure, limitations,
uses and science of computers to an awareness of the vocabulary, concepts and power of the Alpha Micro
Operating System. So that the potential usefulness of the system can be better realized by you, the emphasis
of the book has been on understanding why the system works as it does, rather than just discussing how to
work it. .

Most importantly, we have tried to illustrate the “big system” philosophy behind the Alpha Micro computer
system.

Where you go from here depends on you. You now have a background in the concepts used by the othet
Alpha Micro software documentation— you are ready to really begin your self-education on the Alpha Micro
system by tackling the specific documentation aimed at your particular needs. Be sure to read Appendix B,
“Where Do | Go From Here?”, for suggestions on what documents to read next. If you are confused by any of
the phrases used in this book, refer to Appendix C, “The Glossary”, for clarification.

This book was meant as a beginning and an introduction. Now that you've made AMOS'’s acquaintance,
you've just begun- now it is time for you to establish a satisfying and successful working relationship with the
system. We hope that this book has gotten you off to a good start in that endeavor.

And finally, it would be of great help to us in our future documentation efforts if you would take a moment to fill
out the “Software Documentation Reader's Comments” form at the back of this book. We appreciate yout
comments and suggestions.






APPENDIX A
CONVERSION CHARTS

When using computers, a basic understanding of various numbering systems may be desirable. AMOS
account numbers, for instance, are octal numbers. If you were to select an account number outside of the
octal set(that is, a number with an 8 or 9 in it), you would receive back an unwanted result. It would be easier to
understand why the problem occurred and how to remedy it if you realized you were dealing in octal rather
than decimal.

We review some basic features of the binary (base 2), octal (base 8), decimal (base 10) and hexadecimal (base
16) numbering systems in this appendix. Then we give you a conversion chart for the first 100 expressions of
those four numbering systems and tell you some of the easier ways to convert among them.

The stars in the below charts represent the object or objects which the character set enumerates; in reality we
can only express numbers (which are ideas or concepts) by numerals, which are symbols.

A.1 DECIMAL OR BASE 10

The decimal numbering system is the one we have been familiar with since childhood. The entire character
set consists of:

0

1 %

2 % %

3 % % K

4 K % Kk K&

5 % % % % &

6 % Kk K* Kk Kk Kk

7 % ok % ok k ok Kk

8 Kk k k Kk k k Kk

9 K Kk ok kK ok Kk Kk
The base number of the system is TEN, written 10, and represents % % % % % % % % % % objects.

A.2 BINARY OR BASE 2

The binary numbering system is the one computers actually deal in. The characters of the binary system
represent electrical signals absent or electrical signals present, either of which is significant. The entire
character set consists of:

0
1 %

The base number of the system is TWO, written 2 (base 10) or 10 (base 2) and represents % % objects.
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A.3 OCTAL OR BASE 8

The octal numbering system is used in the Alpha Micro System and other popular systems as a form of binary
shorthand. The entire character set consists of:

0

1 %

2 % %

3 * Kk %

4 K Kk *

5 Kk Kk k Kk

6 K Kk k Kk Kk
7 K ok ok Kk ok kK

The base number of the system is EIGHT, written 8 (base 10) or 10 (base 8) and represents s Jc % Y % ¥ %
objects.

A.4 HEXADECIMAL OR BASE 16

The hexadecimal numbering system is used as a form of binary shorthand also, requiring even fewer digits
than base 8 to represent the same number. The entire character set consists of:

MTMOOW>POONONRWN —=O
X% % 2 2 2 6 b b b b b b
D D D D B D D B
DD B D D D D D D

X 3 2 % 6 6 X % %

b D o o b D b

b D 2 D b D B

D B b 2 D B 2 B o

% %t % % % % Xt

% % % % %

* % % % X %

% % % %

% % % %

* % %

* %

»

»

The base number of the system is SIXTEEN, written 1
Y Y ¥ ek ek ek sk ek dkeok ok objects.

(base 10) or 10 (base 16) and represents
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A.5 CHART OF CONVERSION TO EQUIVALENTS FROM 1 (BASE 10) TO 100 (BASE 10)

BINARY OCTAL DEC HEX
00000001 1 1 1
00000010 2 2 2
00000011 3 3 3
00000100 4 4 4
00000101 5 5 5
00000110 6 6 6
00000111 7 7 7
00001000 10 8 8
00001001 11 9 9
00001010 12 10 A
00001011 13 11 B
00001100 14 12 C
00001101 15 13 D
00001110 16 14 E
00001111 17 15 F
00010000 20 16 10
00010001 21 17 11
00010010 22 18 12
00010011 23 19 13
00010100 24 20 14
00010101 25 21 15
00010110 26 22 16
00010111 27 23 17
00011000 30 24 18
00011001 31 25 19
00011010 32 26 1A
00011011 33 27 1B
00011100 34 28 1C
00011101 35 29 1D
00011110 36 30 1E
00011111 37 31 1F
00100000 40 32 20
00100001 41 33 21
00100010 42 34 22
00100011 43 35 23
00100100 44 36 24
00100101 45 37 25
00100110 46 38 26
00100111 47 39 27
00101000 50 40 28
00101001 51 41 29
00101010 52 42 2A
00101011 53 43 2B
00101100 54 44 2C
00101101 55 45 2D
00101110 56 46 2E
00101111 57 47 2F
00110000 60 48 30
00110001 61 49 31
00110010 62 50 32

‘BINARY OCTAL DEC HEX
00110011 63 51 33
00110100 64 52 34
00110101 65 53 35
00110110 66 54 36
00110111 67 55 37
00111000 70 56 38
00111001 71 57 39
00111010 72 58 3A
00111011 73 59 3B
00111100 74 60 3C
00111101 75 61 3D
00111110 76 62 3E
00111111 77 63 3F
01000000 100 64 40
01000001 101 65 41
01000010 102 66 42
01000011 103 67 43
01000100 104 68 44
01000101 105 69 45
01000110 106 70 46
01000111 107 71 47
01001000 110 72 48
01001001 111 73 49
01001010 112 74 4A
01001011 113 75 4B
01001100 114 76 4C
01001101 115 77 4D
01001110 116 78 4E
01001111 117 79 4F
01010000 120 80 50
01010001 121 81 51
01010010 122 82 52
01010011 123 83 53
01010100 124 84 54
01010101 125 85 55
01010110 126 86 56
01010111 127 87 57
01011000 130 88 58
01011001 131 89 59
01011010 132 90 5A
01011011 133 9 5B
01011100 134 92 5C
01011101 135 93 5D
01011110 136 94 5E
ot111111 137 95 5F
01100000 140 96 60
01100001 141 97 61
01100010 142 98 62
01100011 143 99 63
01100100 144 100 64
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A.6 CONVERSION METHODS

We will discuss in this section a few convenient methods of converting numbers among the four popular
numbering systems. If you need to do more than become comfortable with the concept of converting between
numbering systems, it might be wise to check entire books on the subject for more than the elementary
explanation provided here.

A.6.1 Binary to Decimal
Binary arithmetic is based around 2 (base 10) and powers of 2. Conversion from base 2 to base 10 is a matter

of identifying which quantity in base 10 is being represented by a base 2 expression. Let's assume a number
in base 2 that we will convert to base 10 a digit at a time:

10110111

Picture this number in a grid which separates the digits:

128 64 32 16 8 4 2 1

1 0 1 1 0 1 1 1

\otice that the headers onthe grld begin, from nght to left, with 1 and increase by powers of 2. That is, 2 raised
otheO power(2 Jequals1. 2'=2. 22=4. 23=8... .and soon. Since we are dealing here with
an eight-digit number, we have only gone as high as 28=128 (in which we could represent up to 255 (11111111)
juantities. Of course, we could go on indefinitely.

Sonverting the number in the 29 column (or 1'’s column) first, we mentally scratch it down on our memory pad.
Since a1 appears in the 1’s column, we write downa1.AQ inthe 1 s column would mean we would write down
10, or, in fact, simply ignore that column. Then we look at the 21 or2’s column. A 0 in the 2’s column would
1gain mean we would writea 0. Buta 1 in the 2's column means we put a 2 on our scratch pad under the 1.

We are going to add them Iateg A1 in the 22 column (or 4’s column) means we put a 4 under the 2 on our
scratch pad. A O in the 8’s (or 2°) column means we ignore it. A1 in the 24 (16’s column) means we puta 16
Inder the 4 on the scratch pad. We also put a 32 under the 16 on the scratch pad from the 2% column (32’ s).

Ne ignore the 260r 64’s column and record a 128 on the scratch pad from the 27 column. Therefore, on our
nental scratch pad we hold this:

~hich we add to equal 183
Therefore, 10110111 (base 2) = 183 (base 10), which we derived by adding the appropriate powers of 2.
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A.6.2 Decimal to Binary

Starting with a decimal number and converting to binary is a matter of subtracting from the base 10 number
the highest power of 2 which can be extracted, leaving a difference greater than or equal to 0. We can record
the power of 2 in a mental grid similar to the one used in the section above. The power of 2 is represented in
the grid by a1 inthe proper column. If the next lowest power, subtracted from the difference, is less than 0, that
power is represented in the grid by a 0. If subtracting the next lowest power leaves a difference greater than or
equal to 0, then record it also in the appropriate column of the grid. And so on until the difference equals 0, at
which time all remaining columns to the right, if any, are filled with zeros.

Let's convert the decimal number 204:

204 —128 =176 (76>0) Place a1 in the 128’s column
76 —64 =12 (12>0) Place a1 in the 64’s column
12 —32=-20 (—20<0) Place a0 in the 32’s column
12—-16=—4 (—4<0) Place a0 in the 16’s column
12—-8=4 4>0) Place a1 in the 8’'s column
4—-4=0 (=0) Place a0 in the 4’s column
0 (=0) Place a0 in the 2’s column
0 (=0) Place a0 in the 1’s column

128 64 32 16 8 4 2 1

1 1 0 0 1 1 0 0

A.6.3 Binary to Octal

The octal numbenng system, or base 8, is very simple to convert from binary, since 8 is a direct multuple of 2.
Since 8 is 23, we will transform each group of 3 digits in a binary expression into its equivalent octal expression of 1
digit. The bmary digits in groups of 3 and their octal equivalents are:

000=0

001 =1 (base 8)
010 =2 (base 8)
011 =3 (base 8)
100 = 4 (base 8)
101 =5 (base 8)
110 = 6 (base 8)
111 =7 (base 8)
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Let's convert the binary numeral 100101010 to its octal equivalent:
100101 010

Notice that we have broken the digits into groups of three. This is only for convenience, and not by standard
or convention. To begin, take the group to the left, 100, and find its octal equivalent, which is 4. Record 4 on
your mental scratch pad for a moment. Convert the middle group to octal, which is 5. Record this to the right
of the 4. Finally, convert the group to the right into its octal equivalent, which is 2, and record that to the right
of the 5. The numeral on your mental scratch pad is the octal equivalent of the binary expression.

Therefore, 100101010 (base 2) = 452 (base 8)

A.6.4 Binary to Hexadecimal

The hexadecimal, or base 16 numbering system (often known as hex) is also very simple to convert from
binary, since 16 is a direct multiple of 2 as well. Since 16 is 24, we will transform each group of 4 digits in a
binary expression into its equivalent hex expression of 1 digit. Again, placeholders are implied. Alphabetic
symbols represent values also, and are not to be considered as letters. The binary digits in groups of 4 and
their hex equivalents are:

(
1011 = B(base 16) = 11 (base 10)
1100 = C(base 16) = 12 (base 10)
1101 = D(base 16) = 13 (base 10)
( )
( )

0000=0
0001 =1 (base 16) = 1 (base 10)
0010 =2 (base 16) = 2 (base 10)
0011 =3 (base 16) = 3 (base 10)
0100 = 4 (base 16) = 4 (base 10)
0101 =5 (base 16) = 5 (base 10)
0110 =6 (base 16) = 6 (base 10)
0111 =7 (base 16) = 7 (base 10)
1000 = 8 (base 16) = 8(base10)
1001 =9 (base 16) = 9 (base 10)
1010 = A(base 16) = 10 (base 10)

)

)

1110 = E(base 16) = 14 (base 10
1111 = F (base 16) = 15 (base 10

Let's convert the binary number 1101010111001110 to hex:
1101 0101 1100 1110

To begin, take the group to the left, 1101, and find its hex equivalent, which is D. Record the D on your mental
scratch pad. Convert the next group to 5, and record that also, to the right of the D. The third group converts to
C, so record that also. Finally, the last group to the right converts to E, so record that. Now you have on your
scratch pad the hexadecimal equivalent of the binary number above.

Therefore, 1101010111001110 (base 2) = D5CE (base 16).

Remember that this also is simply a method of shorthand to make binary data a little more handy to the
programmer.
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A.6.5 Decimal to Octai

Octal arithmetic is based around 8 (base 10) and powers of 8. You have to keep in mind when convertlng to
octal that you must consider the multiples of the powers of 8. That is, 64 is 8 to the second power(8 ). But128
is 2%(82), or the second multiple of 8 to the second power. When converting from decimal to octal, it is the
multiples of the powers of 8 TIMES the powers of 8 which become the octal equivalent.

To illustrate, we will assume the decimal numeral 705. (In this illustration, all numerals appear in their base 10
form.)

705 is between 83 (512) and 84 (4096) 83 is the closest power of 8 which is less than or equal to 705,s0
we now consider which multiple of 83, or 512, is closest to yet less than orequalto 705. 2 « 512 is 1024,
greater than 705. So it is, of course, 1*512 or 512. We calculate that 705 - 512 = 193. We record the
multiple 1 on our scratch pad (we'll see it become the leftmost octal digit) Having begun at 83, we
must step down through the powers consecutively until we reach 80 or1. 193 s the dlfference betw-
een the decimal number we're converting (705) and the multiple (1) times the power (8 or 512). We
check to see whether the difference is greater than or equal to the next lowest power (82, WhICh is 64)
orless than it. If the difference is greater than or equal to the next lowest power, as it is in the example,
we again consider which multiple of 64 is closestto butless than or equal to 193. We find that itis
3 * 64 =192. We record the 3 on our scratch pad to the right of the 1. We subtract 192 from 193 to
equal 1. 1 is the new difference, and this time it is less than the next lowest power (8' or 8). The power
must be lower than the difference, so we simplyrecorda 0 as placeholder on our scratch pad to the
right of the 3. Once again, we step down to the next lowest power, which is80 or1. The difference of
1 equals the multiple (1) of the power, which is 1 also. Subtracting the multiple of the power from
the difference would give us a new difference of 0. We record the last digit on the scratch pad,
which is the multiple 1, nexttothe 0. Were there any more digits to the right to be filled, they would be
placeholders, or zeros. Reading the scratch pad, we see 1301. This is the octal equivalent to 705 inthe
decimal system. That is, 705 (base 10) = 1301 (base 8).

Let's do another example, pictorially. We will convert 93 (base 10). Again, the numerals used here are the
decimal equivalents of the values unless otherwise specified.

93 > 64 (89
93 < 512 (89) 93 .
So: Subtract:  —64 > \\rite down a 1
93 >= 1X64
29
29
29 >8(8') o
So: Subtract: ﬁ —» Write down a3
29 >=3X8 5
5>1(89 5
So: Subtract: =5 | g \write down a5

Therefore, 93 (base 10) = 135 (base 8)
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Perhaps a convenient check to you is to convert the decimal number first to binary, then the binary to octal:

705 (base 10) = 1 011 000 001 (base 2) = 1301 (base 8)
93 (base 10) = 1 011 101 (base 2) = 135 (base 8)

A.6.6 Octal to Decimal

Converting from the octal to the decimal numbering system can be visualized most readily in a grid, as
converting binary to decimal was. In this case, however, first a multiplication and then an addition must take
place to convert each digit. Let's convert 577 (base 8) to its decimal equivalent:

64 8 1

5 7 7

Notice that the headers of the column are the powers of 8; from left to right they are 82 or64,8' or8 and 8% or 1.
The theory of conversion by this method is to multiply the number in each column by the header of that
column, then add all the results. 5*64 is 320. We record 320 on our mental scratch pad. 7*8 = 56, so we write
56 under the 320. 7*1 = 7, and we write 7 under the 56. Then we add:

320
56
£

And the sum is 383.

Therefore 577 (base 8) = 383 (base 10).
Let's do another quick one pictorially:

We will convert 100 (base 8) to base 10.

1X8° = 64
oxg8' = 0
0x0% = +0

64

Therefore, 100 (base 8) = 64 (base 10).

Again, perhaps the quickest way to check is to convert to binary from octal, then from binary to decimal. Octal
to decimal conversion is rather easy, however, and a check may not usually seem necessary.

577 (base8)=101111111 (base 2) = 383 (base 10)
100 (base 8) = 1000000 (base 2) = 64 (base 10)



APPENDIX B
WHERE DO | GO FROM HERE?

Now that you've been introduced to the system, you are ready to begin communicating with AMOS and the
programs that run under its control. You may be wondering which of the Alpha Micro software manuals to read
next. We realize that the profusion of Alpha Micro software documentation may appear bewildering at first
glance. The purpose of this appendix is to direct you to the next step in your Alpha Micro education. The
discussions below assume that you are new to the AMOS system.

For a complete list of the documents available from Alpha Micro, refer to A Guide to the Alpha Micro Software
Documentation Library, (DWM-00100-37).

B.1 IF YOU ARE THE SYSTEM OPERATOR

IMPORTANT NOTE:
If your system software has not been set up to reflect the particular combination of terminals and
disk devices on your system (that is, if you are installing the system software yourself), you MUST
read the "*System Operator's Information” section of the AM-100 documentation packet before you
do anything else! After the system is up and running, you will want to read the general user doc-
umentation, the AMOS User’s Guide, (DWM-00100-35).

The system software installation may already have been done for you before you bought your system. In that
case, you probably will want to read the AMOS User’s Guide, (DWM-00100-35), right away before you begin to
use the system. This manual gives actual system operation instructions for the beginning user of the AMOS
system.

With every new software release, you ought to read the Software Release Notes at the front of the AM-100
documentation packet. This document will inform you of any important changes in the new software release.
You will also need to consult the “System Operator’s Information” section of that packet to see if any important
changes have been made to the system software.

Once you have become an experienced user of the system, you will often refer to the AMOS System Commands
Reference Manual, (DWM-00100-49), which contains reference sheets on all AMOS commands, including
those privileged commands that only the System Operator may use.

(NOTE: Some of the commands discussed in the AMOS System Commands Reference Manual are potentially
dangerous to the system if used incorrectly, and should be used only by you, the System Operator. If you are in
charge of distributing software documentation, you may want to remove the reference sheets for those com-
mands before distributing the AMOS System Commands Reference Manual.)

B.2 IF YOU ARE A GENERAL USER OF THE SYSTEM

The first thing you will want to read is the AMOS User’s Guide, (DWM-00100-35). This manual gives general
information on using the system and discusses the most important AMOS commands.
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Next, you should glance through the “User’s Information” section of the AM-100 documentation packet to see
if you are interested in reading any of the documents in that section. (For example, if you are not going to be
using the ISAM system for organizing and retrieving data, you will probably not want to read /mportant Notice
for ISAM Users. However, you may be interested in one of the other documents in that section.)

Because you will probably want to be doing text editing at some point (for example, creating reports, letters, or
programs), you should read the VUE reference manual, AlphaVUE User's Manual, (DWM-00100-15). You will
also want to read the TXTFMT User’'s Manual, (DWM-00100-07) to find out how to use the Alpha Micro text
formatting program.

After you have become familiar with using the system, you will want to refer to the AMOS System Commands
Reference Manual, (DWM-00100-49), for information on all of the AMOS commands. (The AMOS User's Guide
will introduce you to the AMOS commands you will use the most; however, the AMOS System Commands
Reference Manual discusses all of the commands available on the system.)

B.3 IF YOU ARE A BASIC PROGRAMMER

First, you will want to read the AMOS User's Guide, (DWM-00100-35), to learn how to use the system.
Then, read the AlphaBASIC User's Manual, (DWM-00100-01), for information on Alpha Micro BASIC.

The next thing you will want to read is the VUE reference manual- AlphaVue User's Manual, (DWM-00100-15),
so that you can use VUE to create BASIC programs outside of BASIC.

Finally, you will want to read the “BASIC Programmer’s Information” section of the AM-100 documentation
packet for information on some of the BASIC subroutines available for your use on the AMOS system.

B.4 IF YOU ARE AN ASSEMBLY LANGUAGE PROGRAMMER

To gain a general knowledge of system operation, read the AMOS User’s Guide, (DWM-00100-35).

Your next step will be to read the AMOS Assembly Language Programmer's Reference Manual, (DWM-00100-
43) and the WD16 Microcomputer Reference Manqal, (DWM-00100-04). These manuals introduce you to
assembly language programming on the AMOS system.

Once you begin to write assembly language programs, you will want to refer to the documentation on DDT (a
machine language debugger program) in the AMOS Assembly Language Programmer's Reference Manual,
(DWM-00100-43) to find out how to test and modify your programs. Also, for information on the Alpha Micro
screen-oriented debugger, see the AlphaFIX User's Manual, (DWM-00100-69).

For information on making use of assembly language routines embedded in the operating system itself, refer
to the AMOS Monitor Calls Manual, (DWM-00100-42).

Finally, you ought to read the “System Programmer’s Information” section in the AM-100 documentation
packet.

You will probably want to refer to the AMOS System Commands Reference Manual, (DWM-00100-49), for
information on all of the commands available on the AMOS system.
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B.5 IF YOU HAVE SPECIAL USES FOR THE SYSTEM

Beside the documentation we mention above, other manuals and documents are available that explain th
use of various system programs.

For example, if you are interested in using the ISAM system for organizing and accessing data, you will want t
read the ISAM System User's Guide, (DWM-00100-06), and the /mportant Notice for ISAM Users, (DWN
00100-36). If you want to program in the PASCAL or LISP languages, you will want to refer to the AlphaPASCA
User's Manual, (DWM-00100-08), and the AlphalISP User's Manual, (DWM-00100-05), for information o
those language processors.






APPENDIX C
GLOSSARY

This glossary contains entries for words and phrases that appear in this book. These terms also appear in
other Alpha Micro software documentation. If an explanation below still leaves you feeling at a loss, turn to the
Index and see if the word appears in this book. It may be that the context in which that word is used will make

its meaning clearer to you.

The words or phrases for which we have included definitions appear below in boldface. Words in italics are
terms that appear elsewhere in this glossary with their own definitions.

C.1 THE GLOSSARY

Absolute Memory Address — Specifies a memory location by
giving its actual address within memory, rather than by specifying
its position relative to some known reference point, such as a
program or buffer.

Absolute Memory Area — A group of memory locations in
memory specified by their absolute memory addresses. See
Absolute Memory Address.

Account — A method of organizing individual files on a disk,
usually related by their significance to you. See Project- Program-
mer Number (PPN).

Account Directory — See Directory.

Account Number — An Octal number identifying an account
on adisk. See Account. See Project-Programmer Number (PPN).

Account Specification — Same as Account Number. See Pro-
ject-Programmer Number (PPN).

Addressing Limit— The highest-numbered address which can
be referenced by a CPU. In the Alpha Micro system, the CPU
can access 2'® addresses (0 through 65,535).

AlphaBASIC — Alpha Micro version of the BASIC programming
language. It is a compiler rather than an interpreter and can oper-
ate in both interactive and compiler modes. See BAS/C Language.

AlphaLISP — Alpha Micro version of the LISP programming
language. Designed especially for performing non-numeric
computation such as symbol manipulation. See L/SP,

Alpha Micro Operating System — Alpha Micro’s program that
supports all other programs on the system. See Operating System.

AMOS — Acronym for Alpha Micro Operating System.

AMOS Command — Any of more than 100 words or letter
combinations entered by a user which AMOS can interpret to
perform a specific operation.

AMOS Computer System — Any of Alpha Micro’s combinations
of hardware and software as employed by a single group of users.

AMOS Monitor Call — Any of more than 70 various codings to
be embedded in an assembly language program which cause
the access of monitor routines when the program is run.

AMOS Prompt — The dot or period symbol (), indicating that
AMOS is ready for a command to be entered by the user.

AMOS System — See AMOS Computer System.

Architecture — 1. In the CPU, the physical and electrical con-
struction of the several integrated circuit devices combined with
many interactive switching devices. 2. In a computer system, the
CPU, interface devices and other peripheral devices connected
together to interact for certain kinds of operations. 3. In a program,
the construction of several logical procedures built upon one
another to interact for a desired program result.

Argument — One or more numeric or alphabetic characters
accepted by a function which affect the operation of that function
and supply the data on which the function will work. For example,
when commanding your system to print a file, PRINT is the function
and the file specification you give is the argument. The function
is thus limited to printing that file.

Array — A set or sets of characters arranged in a meaningful way
or pattern, such as a grid of line segments or a list of words.

ASCIl — Acronym for American Standard Code for Information
Interchange. It is a widely accepted standard for representing all
common and some special keyboard symbols with numeric values
in the Binary numbering system.

Assembler Program (MACRO) — See MACRO.

Assembly Language — A group of symbolic names called
mnemonics which can be arranged to form instructions that
translate one for one to the numeric value of machine language
instructions. The mnemonics are easier to remember and work
with than the series of numbers that are machine language
instructions. They are converted to numbers by use of an assem-
bler program (MACROQ).

Assembly Language Subroutine — See Subroutine.
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Attaching Terminals — Before a job can communicate with the
computer system, it must be attached to a terminal. This is done
with the AMOS command called ATTACH. See Job.

Backup File — After using one of the Alpha Micro text editors,
when writing a modified file back out to the disk, the version of
the file before the modification is safeguarded in a special transfer
process and then renamed with the same filename, but given
the extension .BAK.

Bank — See Bank of Memory.

Bank of Memory — A method of adding memory to the system
beyond the 64K addressing capability of the CPU. Separate banks
of memory have duplicate addresses to 65,535, but only one
bank is turned on in a given instant as the system timeshares
between jobs.

BASIC Language — BASIC is an acronym for Beginner's All-
purpose Symbolic Instruction Code. There are many slighty dif-
ferent versions of BASIC now, so it is not considered a stand-
ardized language. BASIC is the most popular computer language
because it permits the use of familiar English words and math-
ematical symbols to perform operations.

BASIC Language Processor — Translates BAS/IC language
commands into pseudo machine language commands which the
run-time package can accept and process. The BASIC language
processor can be an interpreter or a compiler.

BASIC Statement — A command in the BAS/C language which
is the equivalent to many machine language commands. BASIC
statements are often similar to English terms or mathematical
operators, and simple to learn.

Binary — The binary numbering system has 2 as its base and
expresses all quantities with the numerals 0 and 1. The value of
binary digits is evaluated by position in ascending order from
right to left.

Bit — A binary digit 0 or 1. It is the smallest unit of data in a
computer. ‘

Bitmap — The structure AMOS uses to keep track of which disk
blocks are in use, and which are available.

Block — See Disk Block.

Block of Text — A general term meaning two or more lines of
text as they appear on a CRT screen or a printout.

Booting the System — Or, “bootstrapping,” from the phrase,
“Pulled himself up by his bootstraps.” At system startup, permanent
instructions wired into the computer cause AMOS to start loading
itself into memory.

Bootstrap Loader — The program in Programmable ROM
(PROM) which transfers itself into Random-Access Memory (RAM) at
system startup and loads the skeleton monitor program from the
system disk.

Breakpoint — Designates the spot in a program where you want
to interrupt execution to perform debugging functions.

Buffer — A storage area in memory where data is copied so it
can be processed.

Glossary

Bus — (pl. busses) - A circuit or circuits which provide a path of
communication between two or more computer system devices.

Byte — Eight bits. See Bit.

Card Punches, Readers and Sorters — Electro-mechanical
devices for writing, reading and sorting punch cards, a media of
permanent storage often processed in large batches at a time.

Carriage Return — Also, a keyboard key named CARRIAGE
RETURN, RETURN, or RET. On a terminal, returns the cursor to
column 1. At the AMOS command level, it signals the operating
system that the commands in the keyboard buffer are ready to
be processed.

Central Processing Unit or CPU — The CPU controls all tasks
which occur in the computer system and all interfacing with the
other components.

Chalining — In BASIC, the ability of a program to connect or link
another existing program to itself during execution rather than
having to incorporate a similar sub-program into itself.

Character-oriented Text Editor — A text processor using a
pointer moved through the text by commands you enter to perform
operations on that text.

Character String — One or more ASClI characters grouped to
form an element of data.

Circuit — One or more electric or electronic devices, plus
connectors, which form a complete, closed path for electron flow.

Code — 1. A set of instructions. 2. To prepare a set of instructions.

Command — An order which you give to a computer to cause it
to respond in a specific way.

Command File — An ASCII text file of commands and data you
define, whose contents can be processed simply by entering
the name of that file.

Command Language — The set of all commands. The command
language of AMOS is well over 100 separate commands.

Compiled Program — A program which has been translated
by a language processor into machine language or a form which
is close to it.

Compiler — A language processor which translates a source
program into a compiled program.

Computer Language — Two types of computer languages,
higher-level languages or assembly language, are terms for sets
of elements we can combine to form programs. Each command
can represent at least one and possibly hundreds of machine
language elements in a way that is more convenient for humans.
Ultimately, all commands are processed by the computer as
machine language.

Computer System — See AMOS Computer System.

Concatenate — To connect or link in a series or chain. For exam-
ple, to concatenate two files is to append one onto the other.

Conditional Test — An element of a program. The computer
tests one or more variables to see if they meet the specified con-
dition. Depending on the result of the test, the computer can be
made to do different operations.
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Contiguous Disk Blocks — Blocks of storage which physically
adjoin on a disk.

Contiguous File — See Random File.

Control Character — Any of a special class of characters used
to represent certain control functions. For example, a Control-M
represents a carriage return symbol, and indicates that the
RETURN key has been pressed. AMOS uses some of the control-
characters to represent special functions (e.g., a Control-U deletes
the current input line). To type a control-character, hold down
the Control key and press the appropriate letter-key.

Control-C processing or trapping — In BASIC, the ability to
redefine Control-C to do other functions besides interrupting the
BASIC program. For example, to go to a second routine embed-
ded in the program.

Copying — The process of duplicating data from one area or
kind of storage to another without touching the original set.

CPU — See Central Processing Unit.

CRT Terminal — A hardware device enabling communication
with the CPU, that has a video (Cathode Ray Tube) screen which
displays ASC// characters.

Cursor — A moving indicator of light on a CRT terminal display
that indicates the last position where characters were displayed
(either your input or AMOS's output).

Data — A subset of information especially formatted for logical
processing.

Data File — A file which contains related data. See File.

Data Processing — The rearrangement and refinement of data
to make that data suitable for our purposes. Such data handling
may include word processing, numeric computation, re-ordering,
etc.

Data Structure — The particular way in which data is represented in
memory, such as a matrix, a doubly-linked list or an array.

DDT — An interactive program that allows you to display and
modify assembly language programs to detect programming errors.

Debugging — The process of detecting and removing errors in
a program.

Debugging Program — See DDT.

Declaring Variables — In structured programming, the process
of defining what types of variables will appear in the program
(e.g., string variables, integer data, floating point).

Default — Data assumed by a command from internal sources if
you do not supply information. For example, if you do not supply
an extension to the file specification you give to the PRINT
command, it defaults to .LST (indicating one kind of a text file).

Device — The peripheral units outside your CPU that it can
communicate with.

Device Driver— A program that allows the CPU to communicate
with a specific I/0 device connected to the system.

Device Table — Generated by AMOS, it contains information
about the devices in use on the system.

Diagnostic Test — Any of various programs that detect errors i
temporary or permanent storage. (e.9., A memory diagnosti
program called DIAG3 diagnoses problems, if any, in systel
RAM.

Directory — A list of files associated with an account.

Disk — A permanent storage device consisting of one or moi
disk-shaped, magnetically sensitive recording surfaces rotatin
inside a mechanism called a disk drive. There are two maijt
types of disks. A “hard” disk is made of metal, and a “floppy
disk is made from a thin film of mylar plastic.

Disk Account — See Account.
Disk Bitmap — See Bitmap.

Disk Block — Divisions of 512 - byte units which AMOS impose
on a disk for structuring purposes, regardless of the built-in stru
turing attributes of the disk. Disk block O contains the first 51
bytes on the disk.

Disk Controller — An electronic device enabling the CPU f
control, read from, and write to the disk device. Some Alpha Mici
disk controllers are: AM-210, AM-410, and AM-500.

Disk Format — The physical pattern in which data is written ¢
the disk.

DO File — A special command file you can create whose par:
meters are assigned by arguments you enter when you invok
the DO file. See Command File.

Driver — See Device Driver.

Echoing — The response of the computer to a character type
on the keyboard. The image appearing on the terminal display
the echo from the computer.

EDIT — 1. The AMOS character-oriented text editor. 2. (verl
The process of making written material suitable for presentatio

Error Message — A message appearing on your disple
explaining that a command you have just entered cannot t
performed, and usually telling you why.

Error Trapping — Within a language processor, the ability 1
react within the program to recover from an error rather the
crashing the system or returning to AMOS command level.

Escape — A special key on the terminal keyboard (labeled ES(
ESCAPE or ALT MODE) that is used by different programs on tr
AMOS system to initiate special functions.

Execute — (verb) Carrying out the instructions that make up
program.

Extension — The characters following the filename that tell yc
and AMOS the kind of file itis. The name and extension of the fi
are separated by a dot.

External Library of Programs — A set of existing progran
you can call to supplement programs you write.

File — A structure that groups logically related data together.
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File Extension — See Extension.
Filename — a label identifying the name of a file. -

File Specification — Consists of the disk name, filename, exten-
sion and the account number (e.g., DSK2:MYFILE.TXT]50,1).

Floating Point Number — A method used by the computer to
express a number physically either too small or too large (be-
cause of the number of digits) for the CPU to handle conventionally.
By using scientific notation and shifting the decimal point, the
number can be expressed in two segments— the significant digits
and the exponent (e.g., 1,234,567,890 is expressed as approx-
imately 1.23457E9, or 1.23457 X 10 to the 9th power; 1 billion).

Floppy Disk — A small disk of mylar plastic coated in magnetic-
ally sensitive material and enclosed in a cardboard sheath. Used
for permanent storage, it is easy to handle and store.

Flow Diagram — See Flowchart.

Flowchart — A written or drawn outline of the logical “flow” of a
procedure, to be converted in essence to a program.

Format (Disk) — See Disk Format.

Formatting (Text) — The process of arranging text into a finished
format according to commands you embed in the source file.

Function — A special command that accepts an argument and
returns an answer which the computer derived based on the
argument.

Hard Copy Terminal — A terminal that prints on paper all inter-
action between you and the computer, as opposed to displaying
iton a CRT screen. See CRT Terminal.

Hard Disk — A permanent storage device which consists of
hard metal disks coated with a magnetically sensitive compound
upon which data can be recorded. Some disks (called disk ‘“‘car-
tridges” or “packs”) are removable from the disk drive.

Hardware — A general term for the mechanical, electric and
electronic aspects of the computer system.

Hardware Configuration — The arrangement of the physical
components of your computer system, including the CPU, peri-
pherals, interconnecting devices and memory boards.

Hash Mark — See Hash Total.

Hash Total — A computed value based on characteristics of the
file, such that the hash total can uniquely identify the file.

Hawk Disk Drive — A brand of hard disk drive having one fixed
and one removable disk.

Hierarchy — A structure built on different levels of power, impor-
tance or supervision.

Higher-level Language — Any computer language where one
statement can take the place of groups of machine language
commands for programmer convenience.

VO — Abbreviation for input/output. The interface of the computer
with the real world is through its ability to input and output data.

Glossary

Input/Output Port — The mechanism for inputting (bringing in)
and outputting (sending out) data that occurs when the computer
communicates with its devices.

Instruction Set — The set of machine language instructions the
CPU recognizes.

Integer Data — A type of data made up of integers. An integer is
a‘“whole number.” That is, it contains no numbers to the right of
the decimal point.

Interactive — An interactive program allows you to change or
modify the behavior of that program while it is running.

Interface Board — A hardware device that does the actual data
transfer from the computer to the terminal.

Interface Driver — A machine language program that transfers
data back and forth between the interface board and the terminal.

Interpreter — Reads each line of a BASIC program and performs
all the commands on that line as it reaches them. See Compiler.

ISAM — An acronym for Indexed Sequential Access Method. it
is an AMOS utility program for organizing and maintaining a large
group of data.

Job — The structure AMOS uses to connect you, the user, to
itself and to accept the data you enter via one of the system
terminals.

Job Control Block (JCB) — An area allocated for each job within
the operating system, maintaining specific information about the
job.

Job Priority — May be increased from the normal allotment
(usually 1/60 of a second) of CPU time dedicated sequentially to
each job for processing that job’s current tasks. Increasing the
job priority allots more time per sequence to that job and decreases
the user's overall waiting time for the task to be finished.

Job Scheduling — A method of organizing jobs in a timesharing
system, where the computer must keep track of what each job
wants, provide a portion of that service, and go on to the next job
many times per second.

Key — The item in a file record you want to sort the file by.

Language Processor — A program that can understand and
act upon commands in one of the various computer languages.

Linefeed — A key used primarily to allow you to move the terminal
cursor down one line. It is usually marked with a down-arrow or
LINE-FEED. Some programs use it for specific functions, such
as single-stepping. The linefeed character is also used as a
delimiter for BASIC data records.

LINK — See Linkage Editor (LINK).

Linkage Editor(LINK) — A program that ties separate assembly
language program modules together and resolves references
modules make to each other.
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Linked File — A file whose records are not necessarily near
each other on the disk, but are linked together by references in
each record. Also called a sequential file.

LISP — Acronym for LISt Processing. A computer language
especially useful for processing non-numeric computations.

List File — A file comprised of ASCII code, having the extension
LST. It usually contains text that is formatted and ready for
presentation.

Logging In — Performing the sequence of events that tell AMOS
that you are a legitimate user of the system and have an account
‘and password if required). i

Logical Record — Where data is grouped within a file regardless
of the physical sector sizes of the disk.

Loop — A routine to execute one or more instructions repeatedly.
The instructions are the same in each repetition, but the data on
which they operate is not.

Machine Language — The set of binary symbols and the instruc-
tions for combining them in a way that can be directly processed
oy the CPU.

MACRO — The Alpha Micro macro-assembler program which
translates assembly language mnemonics to machine language
code.

Magnetic Tape Unit — A permanent storage device accessible
oy the computer which drives a magnetically sensitive tape on
‘eels at high speeds.

MAP Statement — In BASIC, a data- handling capability most
often used to define groups of variables which are transferred in
and out of disk files.

Master File Directory (MFD) — Contains a list of all user ac-
sounts (PPNs and associated passwords) that have files on the
disk. The MFD also stores the disk address of each account’s
Jser File Directory. See User File Directory (UFD).

Memory — 1. The ability to store one or more bits of data electric-
ally over a period of time. 2. Temporary data storage on a computer
system.

Mlemory Allocation — The process of assigning memory to jobs
Jy setting up memory partitions or user partitions. -«

Mlemory Bank — The logical grouping of memory locations into
separate, numbered sets. Different banks can contain the same
iddresses, but the system can reference each bank indepen-
lently. Allows the memory management option to make possible
he use of more than 64K of memory on one system. See Address-
ng Limit. See Memory Management.

VMlemory Location — The physical location of a given byte of
nemory, which is permanently assigned an address relative to
he beginning of memory (e.g., address 0 is the first byte of
nemory).

Viemory Management— The technique of organizing memory
vhere you can meet the needs of the operating system, resident
yrograms and several jobs, using several times the amount of
nemory the CPU can normally address in a way that is transparent
o the CPU.
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Memory Mapping — A method of keeping track of which areas
of memory are in use, and which are available.

Memory Module — A file that is copied into a user partition is a
memory module. The term is used to differentiate a file in memory
from a file on the disk. Memory Partition or User Partition —
That area of memory reserved for one particular job; can be any-
where in nonsharable memory.

Memory Re-allocation — Using AMOS commands, you as the
System Operator can re-allocate memory to the various jobs.

MFD — See Master File Directory (MFD).

Microcomputer — A general term for relatively small systems
using a CPU based around a microprocessor, usually addressing
8 bits per cycle, or as many as 32 bits. Recent technological
advances empower the microcomputer with computing abilities
competitive with the large, mainframe computers.

Mnemonics — Symbolic names that are arranged to form the
equivalents of machine language instructions. Mnemonics are in
the form of words, rather than numbers, which are easier to re-
member. See Assembly Language.

Mode — A way a program or system may operate; implies that
there is at least one other way. For instance, using the shift key of
your terminal takes you out of lowercase mode, putting you into
uppercase mode.

Modular Program — A well-structured program broken down
into several sub-programs.

Module — See Memory Module.

Monitor — A term interchangeable with the phrase “Operating
System.”

Monitor Call — Any of more than 70 various codings to be
embedded in an assembly language program which allow your
program to access monitor routines. Also known as Supervisor
Call.

Monitor Routine — Any of more than 70 existing programs in
AMOS you can call from within your assembly language program,
rather than writing your own.

MONTST Command — Used after modifying a copy of the System
Initialization command file to test its validity. MONTST is an
abbreviation of Monitor Test.

Mounting Disks — Using the MOUNT command to mount a
disk tells AMOS to read into memory the bitmap for that disk.

Multiprogramming — The ability to have two or more system
users running different programs at the same time.

Multi-user System — The ability of having two or more users
using the same computer system at one time. The computer
switches its attention from one user to another at a very high rate
of speed, giving the appearance to each user that ail the comput-
er's time is being dedicated to that user.

Multiple Users — See Multi-User System.

Multitasking — The ability of the computer to do two or more
tasks simultaneously for a single user. :
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Non-switchable Memory — The area of memory used by the
operating system and any resident programs.

Numbercrunching — A term to describe the computer’s ability
to, or the act of doing, progressive numeric computations.

Numbering System — A system by which abstract quantities
can be represented numerically. Each numbering system uses a
different “base number.” Each digit- position in a number repre-
sents a power of the base number used by the specific numbering
system. In computers, the numbering systems most often used
to represent a given value are base 2 (Binary), base 8 (octal),
base 10 (decimal) and base 16 (hexadecimal).

Numeric Constant — A number appearing in a program which
does not change value during the processing of the program.

Octal — The Base 8 numbering system where all values are
expressed in relation to 8 or powers of 8. 8 (base 10) is written 10
in base 8; that is, 1*8' (or8) + 0*g° (or Q). .

Offset Value — A value expressing the positioning of an object
or marker in relation to a known position, as opposed to positioning
according to a fixed address.

Operating System — Consists of many machine language pro-
grams that provide an interface between you and the computer.

Paper Tape Reader — An electro- mechanical device which reads
data stored in binary form using holes punched into a roll of
paper tape, and sends that data into the computer for processing.

Parameter — Used synonymously with Argument in our doc-
umentation.

PASCAL — A higher-level language which promotes structured
programming, used for both numeric and non-numeric data
handling.

Password — An account can be protected from unauthorized
use by requiring that a user enter a password before being allowed
to log into the account.

PDLFMT — Abbreviation for Program Design Language Format-
ting System, the Alpha Micro text formatter that helps you create
a Program-Design Document. 1t is a very specialized Text For-
matter.

Peripheral — Any device used in association with a computer
which adds to the versatility or the power of the computer to
interface with the outside world.

Permanent Storage Device — Any device that stores binary
data permanently (regardiess of whether or not power is applied
to the device). Common permanent storage devices are disks,
magnetic tape, and paper tape.

Personal Computer — A computer used by a single user but
usually severely limited in its expansion capabilities.

Phoenix Disk Drive — A brand of hard disk drive using five fixed
and one removable disk.

Physical Record — The physical sector on the disk.
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Pointer — An abstract marker controlied by a program wher
text is affected relative to the pointer. The pointer is movable i
the text by commands you enter.

Port — See Input/Output Port.
PPN — See Project-Programmer Number (PPN). See Account.

Printer — A peripheral device which types data characters o
paper under computer control.

Printout — A listing or record typed on paper representing dat
processed by a computer.

Priority — See Job Priority.

Procedure — A set of sequential steps to conduct an operatio
upon data. See Program.

Program — A sequence of instructions executed from first t
last unless explicitly commanded in well-defined ways to brea
the sequence (as in a LOOP). The program is static, but define
the process which the processor, or computer, must perform.

Program Design Language Formatting System — See PDLFM

Program Execution — The act of running, or performing, th
program.

Program Module — A portion of a program nearly or complete
self-contained as a sub-program.

Program-design Document — A program-design documel
(the output of the PDLFMT program) defines and outlines th
structure of the program you want to construct. Gives you a wel
defined design to follow when coding your program.

Programmable ROM (PROM) — An electronic integrated ci
cuit device acting as memory which can only be written to onc
(this is done after its manufacture, via special equipment). Sinc
it cannot be written to again, it contains permanent instructior
(e.g., a bootstrap loader). PROMs retain their instructions whethe
or not power is applied to the system.

Project-Programmer Number (PPN) — Also known as &
Account Specification or Account Number, it is an octal numb
which identifies a specific account on a disk.

Prompt — The symbol returned by AMOS or another prograi
that indicates that the program is ready for a command to t
entered by the user.

Pseudo Terminal — Whereas normally AMOS requires th
aterminal be assigned to a job, a pseudo (or software controlle
rather than hardware controlled) terminal may be defined
AMOS when a job does not require an actual terminal for inp
or output.

Punch Card — A card with small holes punched in itas a form
permanent data storage.

Quantum — The portion of time in a timesharing system that tt
CPU dedicates to each job before directing its attention to tt
next job. In the Alpha Micro system, it is usually 1/60th of a se
ond. The quantum is alterable. See Job Priority.

Queue — A line of objects waiting to be processed. For exampl
the line printer queue.
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RAD50 Form — A special form of data representation used
internally by the computer that condenses three bytes of ASCII
data into one 16-bit word.

Random — Describes the ability to access any one of a similar
group of elements without referencing any of the other elements
(e.g., a random-access device).

Random-access Memory (RAM) — A temporary storage device
which can hold data as long as it has electrical power. (Some
types of RAM devices require that the computer refresh the data
within the RAM periodically.) Used as memory by the CPU.

Random File — Also contiguous file. A file whose blocks are
physically adjoined on the disk, which the computer can access
randomly (i.e., at any block and in any order) by computing an
offset value from the front of the file. A method of structuring files
which is efficient for data retrieval, but files are not expandable in
length.

Read-only Memory (ROM) — An electronic integrated circuit
device which is encoded with instructions at the time of manufac-
ture that cannot be changed afterward. ROM is not dependent
upon electrical power to hold its instructions, and is most often
used to contain initial instructions for system startup procedures
since it reads as quickly as temporary storage.

Reboot — To reset the computer system by causing a new copy
of the operating system program to build itself in sharable
memory. See Booting the System.

Record — See Physical Record.

Re-entrant — Also Sharable Program. A program that can be
used by more than one person, and which must be loaded into
sharable memory to do so.

Register — A temporary storage unit which can be used to store
data for reference or manipulation. One register contains one
data word.

Relocatable Code — A program that is independent of an
absolute memory address, and which may be moved within
memory.

Relocatable Program — See Relocatable Code.

Reset Button — The button on the CPU chassis which resets
the system. See Reboot.

Resident Program Area — That area of system memory AMOS
uses to load resident system programs into.

Resident System Program — Any of several re-entrant, sharable
programs which are in the Resident Program Area of sharable
memory.

Righthand Justification — The process of aligning the righthand
margin vertically by spacing each line of text in a way that brings
it flush to the margin.

RUN — 1. (as a verb) To perform or to execute. 2. In the BASIC
language processor, the command telling the run-time package
to execute the specified program.

Run Queue — The list of active jobs on the system, maintained
by AMOS.

Run-time Package — The small machine language program
which executes a previously compiled program.
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Screen-oriented Editor — Displays text you are editing on the
CRT terminal screen. Such an editor allows you to modify your
text by moving the cursor to the appropriate position on the screen
and then entering the proper commands.

Sector — A section of a track on a disk.

Segment — MACRO allows you to divide large assembly lan-
guage programs into modules, called segments. See MACRO.
See Assembly Language.

Sequential File — A file whose records are not necessarily near
each other on the disk, but are linked together by addresses
(links) in each record. AMOS accesses these records in sequence
according to the links. See Linked File.

Sharable Memory — An area of memory on the system, which
contains the operating system. As each job becomes active, it
can access sharable memory.

Sharable Program — See Re-entrant.

Single-user System — A small computer system that can only
support one user.

Single-step — The process of stepping through a program one
line of statements at a time.

Skeleton Monitor — A program (SYSTEM.MON) on the System
Disk which runs at system startup to initialize the system and
complete the loading of AMOS.

Software — Programs that control the operation of computer
system hardware. Also, any program available to the computer
that is created by a person.

SORT (data) — The arrangement of data according to a key you
enter. For example, sorting a list of names alphabetically according
to last names.

Source Flle — A file you create (using a text editor) which appears
exactly as you type it in. Various programs are used to create
different versions of the source file.

Source Program — A program you create (using a /language
program or a text editor) which appears exactly as you type it in.
You can then use another program (see compiler) to process that
program and create a new, executable version of it.

Spooler — As a line printer spooler, a program that allows several
system users to enter requests to print files at the same time, or
one user to print a file while doing another task. More generally,
any program that allows you to insert requests for action into a
queue.

Startup — The process of energizing the system, then loading
in the skeleton monitor that performs the system initialization,
which in turn loads in the complete version of the operating sys-
tem to make the system functional.

Step-wise Refinement — The division of a task into sub-tasks
by the programmer, which are coded as sub-programs. Such a
program is more easily understood than a less well-structured
program.

String Data — Alphanumeric data made up of ASC// characters.

String Subscripting — In BASIC, the ability to excerpt the con-
tents of a portion of a string. The substring may be in various
forms in the string. See String Data.



C8

Structured Program — A program built with the technique of
using sub-programs (enabling people to more easily understand
that program). ‘

Subroutine — A small program found within the confines of a
larger program, which is usually complete within itself.

Sub-sort — A refinement of a sort. For instance, when sorting
by last names, for several entries with the same last name, sub-
sorting those by first names. .

Substring — A portion of a string. See String Data.

Switchable Memory — On a system that uses memory man-
agement, memory which may be allotted to the various jobs
according to their requirements. No jobs may share the same
switchable memory locations.

Symbol — In a general sense, any item that represents infor-
mation. For example, the carriage return character is a symbol
that represents a press of the RETURN key. More specifically, in
assembly language programs, a symbol is a program label or
variable that stands for data or a memory address.

Symbol Table — When using the AMOS debugging program
DDT; instructions in a program which point to relative addresses
when processed can be re-associated to their English names
(which are labels) for easier analysis by the programmer. The list
of these symbols and their relative position within the program
comprise the symbol table.

Syntax — The form that a command or other entry to the computer
must take. This includes correct punctuation and the proper
order of command words.

System Administrator — See System Operator.
System Command — See Command Language.

System (Computer) — A complete structure of interacting hard-
ware and software that work together to provide an integrated
whole.

System Disk — A disk reserved for various system programs of
the Alpha Micro system, including AMOS, the Text Processors
and the Language Processors.

System Initialization — The process of identifying to the Monitor
the hardware configuration, jobs and other parameters unique
to a particular system.

System Initialization Command File — See SYSTEM.INI.
System Manager — See System Operator.

System Operator — A person familiar with the computer system
who is responsible for the maintenance of a particular system,
including initialization, operation and upkeep.

System Queue — A special queue set up by AMOS for its own
use which is built in sharable memory.

System Resource — Any of the available resources on a par-
ticular system that may be allocated to a job for its use (e.g., disk
access and printer use).

System Software — The various machine language programs
supplied by Alpha Micro that make up the operating system and
its support. This includes drivers, language processors, text
editors and formatters, and utility programs.
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SYSTEM.INI — The System Initialization Command File which
contains all the information appropriate to your system config-
uration as required by AMOS. This file is accessed at system
startup and reset.

SYSTEM.MON — The program which completes the system
initialization process according to the instructions found in the
SYSTEM.INI file.

Systems Programming — Assembly language programming
that expand the power of the system, typically making use of
monitor calls. Device drivers, terminal drivers and disk access
routines are examples of such programming.

Tape Transport — The Magnetic Tape Unit mechanism which
moves the magnetically- sensitive tape between the reels at high
speeds.

Temporary Storage — Random-Access Memory (RAM) available
to the CPU which can be written to and read from within billionths
of a second, and where data remairns while power is applied and
is erased when power is interrupted.

Temporary Storage device — Any device supporting RAM of
any type, and attached to a CPU in a way which is accessible.
System memory.

Terminal — A device allowing communication between the
computer and yourself, given the proper interface devices and
programs. Especially a CRT terminal with a keyboard and a tele-
vision-like screen, or a hard copy terminal with a keyboard and
an associated printer.

Terminal Driver — A machine language program which translates
data into a form that the terminal can understand.

Text Editor — A program which, during execution, enables you
to create or modify text you enter via your terminal.

Text File — A file of ASCII data.

Text Formatter — A program which, during execution, reads
commands embedded in the text of a file and, by following those
commands, formats the text a special way and creates a finished
file.

Text Processor Program — In the Alpha Micro system, any
program that enables you to create, modify or format text. See
Text Editor. See Text Formatter.

Timesharing — Several jobs using sequential portions of CPU
time at a speed so quick each job usually appears to the user as
if it were alone on the system.

Timesharing Operating System — An operating system, like
AMOS, which is able to perform timesharing.

Toggle Switch — A device that usually has two positions, and
that can be manually placed in one or the other of the positions.

Tokenization — The substitution of an abbreviated (usually 1-
byte) symbol for a more memory-consuming BASIC statement.

Track — One of many concentric rings around a disk which are
part of the data storage format ci the disk.
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UFD (User File Directory) — See User File Directory.

Unauthorized User — Any user either not permitted on the sys-
tem by the System Operator or who cannot give the password to
access a protected account.

User — A general term referring to a programmer, operator, or
any other person who may apply the computer to a task or pur-
pose of his or her own.

User File Directory (UFD) — A method of organizing files into
accounts. Each UFD contains a list of all files in a specific account.

User Job — See Job.
User Partition — See Memory Partition.

User-defined Symbol — Any symbol in a program created by a
programmer, such as a label or sub-program name.

Utility Routine — One of several programs that perform house-
keeping and general usage functions such as file lookup, numeric
conversion or display functions.

Variable — A symbol whose numeric or string value changes
from one repetition of a program to the next, or changes within
each repetition of a program.

Video Display Terminal — See CRT Terminal.

VUE — The Alpha Micro screen-oriented text editor that helps
you create or edit any text file.

Wildcard Symbol — Any of several special symbols (e.g., * or[ ])
which allow you to select a range of elements using only one
specification. For example, the DIR command recognizes the file
specification *TXT to mean all .TXT files of any name.

Word Processing — Applying the computer to creating, modi-
fying and formatting text documents.
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