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l. INTRODUCTION TO IRIS

IRIS is an Interactive Real-time Information System designed to
support real time data acquisition and process control, data
communications, interactive time-sharing, and background data
processing simultaneously. To be practical for use in such a
variety of applications a system must be modular and open-ended;
that is, it must be easy to configure a system using only the
necessary modules such as peripheral drivers, task processors,
etc., and it must also be easy to add new drivers, tasks, etc. at
any time. IRIS was designed to meet these goals, and this manual
is intended to supply all of the information required by the
manager of an IRIS system.

1.1 Components of IRIS

The IRIS environment consists of several disc files as follows?

BZUP The Block Zero Utility Package, which resides in block
zero of the disc (each Logical Unit), is brought into
core from the system disc by the Initial Program Load
(IPL) bootstrap. BZUP may be used for debuaging
purposes, or the IPL sequence may be allowed to
continue, in which case the REX disc file is brought
into core and initialized (see Section 1.2). Strictly
speaking, BZUP is not actually a file, since it has no
header and does not appear in the INDEX.

REX The REX file contains the remainder of the IPL routine
(in the file’s header), the Real-time Executive (REX)
which occupies approximately the first 4K words of core
(excepting locations 200 through 577 octal), the System
Initializing Routine (SIR) which is executed once after
the IPL, and DBUG which may be used for troubleshooting
SIR and REX.

INDEX The INDEX contains the Filename and Real Disc Address of

each file. Each Logical Unit has its own INDEX, which
is hash-addressed for fast file lookup. See Section
l.11 for details.

DMAP The Disc Map indicates which disc blocks are in use and
which are available for creatinag new files or expanding
old ones. FEach Loagical Unit has its own DMAP.

DISCSUBS A number of subroutines that are a requisite part of the
operating system but may be used too infrequently to be
kept in core are stored in this file of Disc-Resident

Subroutines. Many of these subroutines are also used by

the various processors. The system manager may specify
that certain of these subroutines are to become
core-resident at next IPL time by setting flags in the
CONFIG file (see Section 2.9).

Copyright 1978 Introduction to IRIS
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ACCOUNTS

CONFIG

This file contains the Account ID, assigned priority,
assigned Logical Unit, privilege level, account number
(group and-user), CPU and connect time allotments, disc
block allotment and usage information, and accumulated
net charges for each user’s account (see Section 7).

This file contains all information about the current
configuration of the system, a system disc driver for
each known type of disc controller, and a disc driver
for BZUP for each type of disc controller. The system
manager may modify this file and then do an IPL to
change the system confiaquration (see Section 2.4). All
other components of IRIS are configuration independent
except for actual peripheral device driver files.

The following processors are also required in the minimum IRIS
environments

SCOPE

BYE

DsSp

PLOAD

The System Command Processor analyzes all system
comnands and provides the means for a user to transfer
control of his port from one processor to another.

This is the Log—-on/Log-off processor which keeps track
of the user’s CPU time and connect time usage and
updates the user’s entry in the ACCOUNTS file
accordingly.

The Disc Service Processor is used for debugging and
updating the system or any file. DSP may be used from
any active port by the system manager while the system
is in normal use.

The Program Loader is used to load new files from paper
tape to update or extend the system. PLOAD is contained
in the SYSGEN binary tape alona with SIR (the System
Initializing Routine) and SYSL (the SYStem Loader).

The following processors are also required if the system is to use
more than one Logical Units

INSTALL

REMOVE

The Logical Unit Installation processor is used to bring
up each Locical Unit other than the system disc and when
installing a disc pack on any changeable cartridge disc
drive.

The Logical Unit Removing processor is used when

removing a disc pack from a changeable cartridge drive.

Other processors, such as BASIC, RUN, SAVE, KILL, COPY, and LIBR,
are optional components of the complete IRIS environment. They
are not required for operation of the system except when their
specific functions are required.

Components of IRIS Copyright 1978
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1.2 Initial Program Load Sequence

Initial Program Load (IPL) must be performed after a crash or
after using the system in stand-alone mode. IPL brings a fresh
copy of REX into core from the disc, and the System Initializing
Routine (SIR), which is included in the REX disc file, performs
all required initializing functions.

The first step of an IPL is to get BZUP from block zero of the
system disc into core page zero. Refer to Section 5 for the
various methods of starting an IPL. Also refer to the sections on
BZUP and DBUG if the IPL sequence is to be interrupted for use of
a debugging package. Each bootstrap program initiates this
one-block transfer and then idles at location 377.

Location 377 is finally overlayed by a JMP instruction in the last
word of BZUP. This transfers control to a routine in BZUP which
copies BZUP to the 400 words (octal) starting at location LBZUP
(defined in the Software Definitions). LBZUP is currently 24000
octal. If switch zero is up, control is then transferred to
BZUP’s control mode. If switch zero is down, then the REX header
is loaded into core, and control is passed to the IPL routine in
the REX header.

IPL reads the remainder of the REX file into core by use of the
disc driver in BZUP. If the switches are set to the startina
location of DBUG (currently 25000 octal) control is then given to
DBUG; otherwise, control goes to SIR. Control may be passed from
DBUG to SIR by executing a jump to location LSIR (defined in the
Software Definitions). LSIR is currently 14000 octal. SIR
examines the CONFIG file to bring the necessary disc drivers into
core, sets up LUFIX and LUVAR tables for each disc, scans the
DISCSUBS file to set up the Disc Address Table (DAT) and the
Starting Address Table (SAT) with the Real Disc Address and the
actual in-core starting address, respectively, of each
disc-resident subroutine, brings selected DISCSUBS into core,
reserves six disc blocks for use in saving SSA when nesting
subroutines, -locates the SCOPE, DSP, DISCSUBS, MESSAGES, and BYE
files and puts their disc addresses into the INFO table, sets up
each port’s Port Control Block (PCB), Data File Table (DFT), and
Input/Output buffer, scans the INDEX to create a fresh copy of the
Disc Map (DMAP), creates an active file for each port, and
requests a type-in of the date and time. Control is then
transferred to the START routine in REX where the interrupt system
is 1initialized, and finally to the idle task.

Note: if switch one is up at the time control is transferred to
SIR then the system will be initialized for minimum configuration
(master terminal only, no peripherals, only 16K of core, no
core-resident DISCSUBS, etc.). This allows use of DSP in case of
a problem such as core overflow, a bug in a peripheral driver,
etc. SIR will also do a new IPL and retry initializing for the
minimum configuration following any fault condition3 see Appendix
7 for possible trap numbers and their meanings.

Copyright 1978 IPL Sequence
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1.3 Disc and Core Usage

Figure 1.1 is a map depicting the use of core memory by IRIS. The
first 128 words are occupied by various pointers and constants
used by REX. The decimal accumulator (DA), which is used for all
decimal arithmetic and input/output is also in this area. The
next 256 words (one disc block) are part of the regnant
processor. Next comes the system information table. The
Real-time Executive (REX) occupies approximately the next 3K
words, following which is patch space up to the defined Beginmning
of Processor Storage (BPS). The various disc block buffer areas
begin near the top of lower core. The processor may use all of
the space from 200 through 577, from BPS through MBUS-1, and one
user partition.

The Port Control Area (PCA) may be forced into a specific location
by hardware restrictions3 therefore, there may be space left on
each side of it. SIR then allocates space in the starred areas of
the core map for Data File Tables, I/0 buffers, stacks and tables
used by REX, peripheral drivers, core-resident discsubs, task
nodes, etc. If there is more than 32K words of core then upper
core (ie, all core above 077777 octal) will be used only for
additional user partitions (see Sections 2.4 and 2.8).

Each Logical Unit has a copy of BZUP in Real Disc Address zero, an
INDEX whose header is in Real Disc Address one, an ACCOUNTS file
whose header is in Real Disc Address three, and a DMAP (disc block
usage map) whose header is in cylinder zero, track one, sector
zero (Real Disc Address LRT). Fiqure 1.2 shows the structure of
the disc map. The system disc (Logical Unit zero) also has the
REX (Real-time Executive) file whose header is at Real Disc
Address two, and a set of discsub nesting blocks and the DISCSUBS
file which immediately follow DMAP. These files must be forced
into these specific locations so that they can be found without

looking through the INDEX. Because of this it is necessary that
tracks zero and one of each Logical Unit do not cause hard data
errors. Also, since DMAP and DISCSUBS are forced into successive
blocks on Logical Unit zero, there must be enough good tracks on
the system disc to hold these files without errors. Any other
blocks on any Logical Unit may be marked as "bad" to prevent their

use by any IRIS file.

NDisc and Core Usage ' Copyright 1978
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Figure l.l: Map of Core

The diagram below shows how core is used by IRIS.
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Remarks

Pointers, constants, etc.

This block is part of
the processor file.

System information table.
Core-resident portion

of the Real-time
Executive.

See note below.

Driver for system disc.
This area and locations
200-577 are occupied by
one processor such as

BASIC, SAVE, LIBR, etc.

Used by processor for
user’s program and data.

\
\
) 256-word
) disc block
) buffers.
/
/

Used for indexed files.
See note below.
40 words (octal) per PCB.

* Notet these areas are used
by SIR for user partitions,
Data File Tables, 1/0
buffers, drivers, etc.

(see Section 1.3).
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word #

Figure 1.2t Structure of Disc Map (DMAP)
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There are WCM words

per cylinder entry in
the Disc Map, where

WCM (Words per Cylinder
in Map) is two plus the
number of tracks per
cylinder (see below).

Nl N N N Nt N N

Real Disc Address of first
block in this cylinder.

¢ -

+«~= Total number of blocks
available (not currently

in use) in this cylinder.

Each available block is
indicated by a "0O" in the
corresponding bit in the
map word for its track.
A"I" in a map word means
that the corresponding
block is not available.

- ——

The least significant bit of a word is bit number zero, and it

maps sector zero of the track mapped by each map word.

for a disc with twelve sectors, the map word for an empty track

would be 170000 octal, indicatinao that sectors zero through eleven

are available, and sectors twelve through fifteen are not

available (non-existent in this case).

The above figure represents the map for the first two cylinders of

a drive having four disc surfaces (four tracks per cylinder), and
the value of NT (number of tracks) in the LUFIX table would also

be four.

The DSPS cells and the FMAP cells (currently locations 50 through
170 octal) of the DMAP file header are used for the "bad blocks"

list, which is terminated by a zero word.

Up to eighty Real Nisc

Addresses may be listed as bad on each Logical Unit.

Structure of Disc Map
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1.4 Disc File Structures

IRIS provides facilities for two structurally different forms of
disc filess random and contiguous. A file of either form consists
of a header and a number of data blocks. The basic difference
between the two forms is that a random file’s header contains the
Real Disc Address of each data block (or of each header extender
block if the file is extended) while the contiguous file’s header
contains only the header’s disc address and a value indicating the
total number of blocks in the file. The differences are discussed
in detail in Sections 1.5 and 1.6. The remainder of this section
will describe only the characteristics of a disc file that are
common to both forms.

Each file’s header contains its Filename, all of the file’s
attributes, and information regarding the location of all of the
file’s data blocks. The displacement symbol and its currently
assigned value (in octal) are given in the IRIS Software
Definitions (DEFS) along with a brief description of each
attributes more detailed descriptions follow. Bit 15 is the most
significant bit, and all values are carried in binary except as
noted.

NAME - The Filename is a string of up to fourteen ASCII
characters, not including the Logical Unit number. As
with all strings in IRIS, the top bit of each ASCII code
is unconditionally set to one.

ACNT This account number word is divided into three fieldss
bits 15,14 Privilege level
bits 13-6 Account group number
bits 5=0 Account user number

TYPE The bits in this word are .used as followss

bit 15 (not used)
bit 14 Read protected \ Against users
bit 13 Write protected ) of any lower

bit 12 Copy protected / privilege.
bit 11 Read protected \ Against users
bit 10 Write protected ) of the same
bit ¢ Copy protected / privileae.
bit 8 Runnable processor

bit 7 Load active file when selected

bit 6 Initiate input before first swap-in
bit 5 May be locked in core

bits 4-0 contain the file’s type (see Section 8.7)

NBLK The total number of disc blocks currently allocated to
the file, including the header. '

Copyright 1978 Disc File Strctures
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STAT

NITM

LRCD

NRPB

NRCD

COST

CHGS

LDAT

CDAT

Disc File
19 APR 78

Fach bit of this file status word is a flag with a
specific meaning as follows:

bit 15 File is being built, not yet closed

bit 14 A file is being built to replace this one
bit 13 File is to be deleted when no longer open
bit 12 File is mapped (formatted data file)

bit 11 File has been opened with an OPENLOCK

bit 10 File is not deleteable

bit O File is extended

Bits nine through one are not currently in use. A file
that is being built and is locked (bits 15 and 11 both

set) cannot be closeds an attempt to CLOSE the channel

will CLEAR the channel and delete the file.

In a formatted data file (bit 12 of STAT is set) this
word specifies the number of items in each record.

In any data file this word specifies the length (number
of words) of each record.

This Number of Records Per Block has meaning only for a
formatted data file. In all other files, includina
contiguous data files, this word must be zero.

This is the total number of records contained in a
contiquous data file, or the number of records through
the last one currently written (including lower number
records not yet written) in a formatted data file.

This is the amount that will be charged to other users
who access (open) this file. It is carried as an
unsigned decimal (BCD) integer which indicates a
multiple of ten cents, thus allowing $999.90 as the
maximum cost.

This is the accumulated amount that has been charged to
other users for access to this file. It is carried as a
two-word floating-point decimal number, thus allowing
charges to accumulate to $99,999.90 before the least
significant digit of the cost is ignored due to
truncation of the charges to six significant digits.

The two-word last access date is copied from the system
clock each time the file is opened by any user. The
first word represents hours since 1 January 1976, and
the second word represents the remaining part of an hour
in tenths of a second. Each word is a binary intecer.

The file’s creation date is in the same form as LDAT,
but it is set from the system clock only once when the
file is initially built.

Structures - Copyright 1978
1-8 Educational Data Systems

.



NTAC

CATR

CLAS

PPRI

SNUM

ADAT

DASA

DSPS

FMAP

HTEM

This Number of Times Accessed Counter is incremented
each time any user opens this file for any purpose. In
the active file header, this cell is used by the
timesharing algorithm to save the program value.

If the file is cataloged then this cell will hold the
number of the record, in a file whose Filename is
CATALOG, which contains the catalog entry for this file.

These two words are used to classify a cataloged file
into up to four classifications. One byte is used for
each classification specified, allowing up to 256
classes to be defined.

A program’s assigned priority is used by the timesharing
and partition assignment algorithms. A median value of
200 is assumed until a new value is assigned by the
system manager in the range zero to 377 octal.

This word holds the Software Change Order (SCO) Number
of the last SCN applied to this file.

This word holds the date (hours after I-1-76) that the
last SCO was applied to this file.

This eight word Decimal Accumulator Save Area is used by
AFSETUP to save the six DA cells at swap-out so that
they can be restored by LOADUSER at the next swap-in.
The last two words of DASA hold the two save area
designator words at the end of AFSETUP’s pointer list
(see Sections 9.4 and 9.5).

These sixteen words are reserved in each file’s header
for use only by the Disc Service Processor and other
system routines. DSP also uses the NITM, LRCD, NRPB,
NRCD, and FMAP cells in the active file header.

These 65 words are used only in a formatted data file
(see Section 1.5) or an indexed contiguous data file
(see Section 1.7). The FMAP cells in an active file
header may be used for temporary storage by a processor
since the active file cannot be formatted (see DASA
above). The FMAP cells in a contiguous file header are
used for directory information if the file is indexed
(see Section |.7).

This word is reserved for temporary storage by the
allocate, deallocate, and account lookup system
subroutines.

Copyright 1978 Disc File Structures
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STAD For a machine code (stand-alone or executable) file,
this word indicates the program’s starting address, or a
zero value indicates that no starting address has been
specified. In a peripheral device driver file, this
word will be set by SIR to the actual core address of
the initializing routine’s entry point after the driver
has been brought into core. In a system driver file,
this word will be set by SIR to indicate the routine’s
actual core location as a debuaging convenience. The
STAD word is not used for other types of files.

ABLK This Number of Active Blocks cell indicates to
Read/WArite File how many blocks are to be transferreds
ie, the first ABLK disc addresses starting at location
200 octal in the file header are active blocks. . Used
only for reading a processor into core or for swapping
an active file. ABLK must not exceed NBLK-1.

DREP If another file is being built on the same Logical Unit
and with the same Filename to replace this file, then
this cell will contain the Real Disc Address of the
replacing file’s header.

DSAF . This Default Size of Active File c€ell is used only in
the active file header to hold the size of active file
(number of blocks) specified in the port driver’s
attributes table. This number of blocks will be
allocated to the active file initially at IPL time, and
the active file will be restored to this size by BYE
each time a user logs off.

CORA This is the core address of the first data block, and
all other data blocks start at 400 word (octal)
increments from the first. If an entire block of core
addresses is unused then there will be no disc block
allocated, and the corresponding cell in the disc
address list (starting at 200 octal) will be zero. CORA
will always be zero for a text file or any contiquous

file.
UNIT The number of the Logical Unit where this file resides.
DHDR The Real Disc Address of the file’s header (on the

specified Logical Unit).

Disc Address List -- Cells 200 through 377 contain the Real Disc
Address (on the Logical Unit specified by UNIT) of each data block
in the file unless this is an extended or a contiguous file. 1In
the case of an extended file, this disc address list points not to
data blocks but the header extender blocks, each of which contains
up to 256 Real Disc Addresses of data blocks. The first address
in this list points to the extender for the first 256 data blocks,
etc. A contiguous file has no disc address lists all NBLK-1 data
blocks are at sequential disc addresses immediately followina the
header.

Disc File Structures Copyright 1978
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1.5 Formatted Data Files

Any file that is mapped (see STAT and FMAP in Section 1.4) can be
accessed as a formatted data file provided it is not protected
against the caller. Each record in a formatted data file has the
same format as specified by the format map. Each word in the map
specifies the format and displacement into the record of the
respective item in the record (word zero of the map for item zero,
word one of the map for item one, etc.). The top seven bits of
each word indicate the item type according to this table:

000 end of map

001

002

003 '

004 floating point binary
005 decimal (BCD)
006

007

o010

011 ASCII string
012 unsigned binary
013 »

0l4

077 file mark

Types not shown are not currently .defined. See Section 1.10 for
more information on number types. The lower nine bits of each
word indicate the item’s displacement; ie, the number of words
from the beginning of the record to the beginning of the item.
The size of each item is determined as the difference between its
displacement and the following item’s displacement. Therefore,
the map is terminated by an "end of map" dummy item to determine
the size of the last item.

A formatted file may be either a non-extended random file
(requiring two disc transfers per access) or an extended random
file (requiring three disc transfers per access) but may not be a
contiguous file. The system’s READ ITEM and WRITE ITEM routines
use the format map to locate the item addressed by the caller and
to check for the correct item type. However, since it is a random
file, only the blocks into which data are actually written will be
allocated to a formatted file, and a "record not written" error
will occur if an attempt is made to read from a block that has not
been allocated.
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1.6 Contiguous Data Files

A contiguous file consists of only a header and the data blocks.
There is no format map$ the only "format" is the record length.
Since there is no disc address list in the header the entire file
must be allocated when it is first built. No holes are allowed in
the file (all blocks must be allocated whether in use or not), and
the file cannot be expanded at a later time except by building a
new larger file and copying the data. A contiguous file can be
built only if there are enough logically sequential blocks on the
Logical Unit. When the file is built or opened, its header
address, number of records, and record length (number of words)
are saved in the channel in the port’s Data File Table. When the
file is accessed, this information is sufficient to calculate the
disc address of the desired data block and the displacement into
that block for the data transfer to begin. Therefore, if the
Read/Write Contiguous subroutine and Get Record subroutines (READC
and GETRR) are core-resident (see Section 2.9), then the very
first disc access will be the desired data block. 1Is up to the
caller (a processor or an application program) to determine item
locations and types within each record.

1.7 Indexed Data Files

An indexed file is a contiguous data file in which a number of
data blocks and the header’s FMAP cells have been used for file
directories. Each directory of an indexed file consists of three s
levelss master, coarse, and fine. The master level is always one
disc block in length. The sizes of the coarse and fine levels
depend of the maximum number of data records in the file. Two
words of each block of each directory are used by the system, and
each key has a one word pointer associated with it. The number of
keys per block is therefore the integer value of 254/(L+1), where
L is the length of the key in words. The string supplied for each
key may be up to 2L bytes long.

Associated with each key in the master level is the disc address
of the corresponding block in the coarse level, and associated
with each key in the coarse level is the disc address of the
corresponding block in the fine level. Each key in the master or
coarse level is equal in value to the last (highest value) key in
the block to which it points in the next level. The blocks within
each level may be in random order within the area reserved for
that level, but the keys within each block are in sorted
(ascending) order. The system locates a agiven key by scanning the
master level for the first key of equal or higher value. This
selects one block of the coarse level which is scanned in a like
manner to find the proper fine level block, which is then scanned
for a match with the given key. Each key in the fine level
references a data record by its real record number.

Figures 1.3 through 1.5 show the structure of an indexed data g
file. Also, see ""Indexed Data Files" in the IRIS User Reference -
Manual .

Contiguous & Indexed Files Copyright 1978
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Figure 1.3t Indexed File Structure

This example shows an indexed contiguous data file with three
directoriess

: H i File header block.
| e |
i Ml : Directory #! master level.
| — e e
] M2 : Directory #2 master level.
| e e |
H M3 i Directory #3 master level.
| m—— e e e e e |
i ]
i Cl ' Directory #1 coarse level.
| m——————————————— ]
: i
i ]
: Fl H Directory #1 fine level.
] '
i '
| ——————————— e |
[} ]
: c2 ' Directory #2 coarse level.
i ]
: '
1 (]
' F2 : Directory #2 fine level.
| e ——————
' C3 ' Directory #3 coarse level.
' '
: :
[] ] :
: F3 i Directory #3 fine level.
i i
H :
i i
: : Data records. If the record
g i length (R) is not a power of
] ‘ i two words then there may be
: Data i up to R-1 words unused at
: : the beginning of the first
' ' data block and again at the
] i end of the last data block.
i :

Copyright 1978 : Indexed File Structure
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Figure 1.4t Indexed File Header

The FMAP cells of an indexed file’s header are used for directory
information as follows:

cell Contains
0] Number of directories in file
1 Number of data records currently on free chain (NFDR)
2 Record number of first data record on free chain (FFDR)
3 First real data record number (FRDR)
4 F, N, L (see at right) \
\ For directory #I
5 (not used) )
) F = Fine flag
6 d(first free block for coarse level) ) N = # keys/block
/ L = Key lenath
7 d(first free block for fine level) /
10 \
\
1 \
) Same as words 4-7, but for directory #2
12 /
/
13 /
14 etc. (four words per directory)
15
74 \
\
75 \
) Same as words 4-7, but for directory #I15
716 /
/
77 /
100 (not used)
Indexed File Header Copyright 1978
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Figure 1.5¢ Directory Block Format

Each block of each directory of an indexed file is structured as
shown below.

iFi N : L '
I e e e | F = Fine level flag. Zero
H D : for master and coarse
| e e e o e e | levels of directory,
: Pl ' one in fine level.
HE e et
] )
i K1 ] N = Number of keys. Maximum
' : number of keys per block
| e e e e | in master level, number
: P2 ' of active keys in block
| in coarse and fine levels.
H K2 '
: ! L = Key length (# words).
| e e |
H P3 :
e e D e L ] D = Disc address of next
: : block of this level of
H K3 : this directory (zero in
: ' last block in level.
| ————————————————— |
' P4 :
| m e ——— e K = Key value (ASCII string).
] )
: K4 :
: ' P = Pointer. Disc address
| m——————————— | of block at next level in
' : master and coarse levels,
' . ' or real record number of
E i data block in fine level.
(] . 1]
| —————————————— |
: Pn H
P —————— e e e e -1
: :
: Kn :
: :
| —————————— e e |
: H There may be up to L words
: : unused at the end of each
i H directory block.
Copyright 1978 Directory Block Format
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1.8 Control and Information Tables

IRIS uses several core-resident system control and information
tables as folows:

INFO

LUT

PCB

DFT

This table contains various system information such as
the current real time, CPU speed, disc addresses of
certain processors and files, size of core, number of
Logical Units, etc. The location, INFO, is specified in
the Software Definitions tape as are displacements for
all items in the table. A page zero pointer to the
beginning of the table is defined in the Page Zero

Definitions. Refer. to a listing of the Software
.Definitions for a complete list of all items in the INFO

table. A replacement for the first part of the INFO
table is contained in the CONFIG files see Section 2.4
for changes that may be made here.

The Logical Unit Table contains a three-word entry for
each active Logical Unit. Each entry consists ofs

word 03 LUFIX pointer (identifies a disc driver)
word 1t LUVAR pointer (identifies a partition)
word 2% Logical Unit number

Refer to Section 11.8 for descriptions of the LUVAR and
LUFIX tables. The Find Logical Unit Tables subroutine
may be used to look up the LUFIX and LUVAR for a given
Logical Unit. The LUFIX pointer will be complemented 1if
the unit is not currently active, and the top bit of the
Logical Unit number will be one if the unit is only
temporarily active (ie, being installed). The LUFIX
cell will be zero in each unused LUT entry. MILU (see
page 2~12) specifies the size of LUT. There is a
pointer to LUT in the INFO table (see page A5-2).

Each active port has a Port Control Block which contains
various information about the status of the port and the
user on the port. The Regnant User Pointer (RUP) in
page zero points to the PCB of the user whose processor
is currently in core, and the Regnant Task Pointer (RTP)
points to the PCB or TCB (Task Control Block) of the
task that has control of the system at any given time.
Refer to a listing of the Software Definitions for
descriptions and displacements of all items in the PCB.
The PCB’s as a group make up the Port Control Area (PCA)
with the PCB’s arranged in order of increasing port
numberss therefore, .PCA in REX page zero points to port

zero’s PCB.

Each active port also has a Data File Table which can be
found via a pointer in its PCB. Each DFT has eight
words per channel as described in the Software
Definitions (see page A5-3).

Control and Info Tables Copyright 1978
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1.9 Flag and Status Words

One of the items in each PCB is.a flag word defined as FLW. Each
bit in FLW is a flag as follows (bit 15 is the most significant
bit):

Bit Meaning in ELW

15 Binary input mode (pass byte as is)
14 Binary output mode (no parity) .
13 DSP breakpoint is set

12 DSP is active on this port

t A signal will activate from pause
10 A break has been detected

Processor task is in queue
Qutput is active

Input is active
End of pause will cause auto log off

Ignore CTRL E (loo-on mode)
Ignore CTRL O

Enable XOFF and XON
Suppress parity check

Echo input characters

OC—=NwHUINOC

One of the items in each channel in a DFT is a status word defined
as STS. Each bit in STS is a flag as follows (bit 15 is the most
significant bit):

B..Lil Meapning in SIS

Record is locked
14 File is write protected
13 File is contiguous
12 File is not formatted
11 Peripheral device
10 File is indexed

9 (reserved for byte number overflow)
8 \

. ) Displacement of

. ) record into block

. )  (number of bytes)

0 /

1.10 Number Types and Formats

Nine different number formats are used in the IRIS system. Two of
the forms, signed and unsigned binary integers, can be manipulated
directly with the computer’s machine code instructions. A third
form is floating point binary. The other six forms are variations
of binary-coded-decimal (BCD) formats. All nine forms are shown
in detail in Figure 1.6. The floating binary and BCD formats are
manipulated either by software subroutines ($DEC) or by use of the
EDS 400-P1 Micro=-N (through the $DAU driver).

Copyright 1978 Flag and Status Words
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Figure 1.6¢ Number Formats

Unsigned binary integer 115 0
(type 12 in a format map) ———— e e e e e e e e e e e
H 16-bit binary integer H

—— o > S s S T S ——— —— —— - - o oo owocn (7)

Signed binary integer 115314 0
(not used in a data file) ———— s e e e e e e e e . e e e e
'S 15=-bit binary integer '
I (two’s complement if <0) |
—— G - - NS S GID I CEem S -————-----—---—O
Floating point binary number (type 4 in a format map)
H WOrd 0 : word | i
115 0 115 9: 8 110}
H absolute value of mantissa 1 exponent of 2 1S)
: (23-bit binary fraction) i (excess 128) 1 |
O---—---—--—-—------—_-—_ T D G I D T S D - S T G - G G — —— - e
Unsigned BCD integer s 12111 8! 7 47 3 0!
(not used in a data file) —————— e e e e e e o e e e e
i BCD + BCD  BCD 1 BCD

! digit | digit | digit ! diait !

- e - - - ———— — ——-—-—-.-—-—-——-O

Signed BCD integer 15114 12111 8: 7 4, 3 01

(see note 4) ———— s e e e e e e
1Si13-bity BCD + BCD + BCD
i idigiti digit | digit | dicit |

. - — - S - ———— —— ——— - - o = o (")

Floating point BCD (see notes 4 through 7)

' word O ] word | V :
115 12311 81 7 47 3 0:15 12111 8V 7 }1:01

i BCD + BCD { BCD ' BCD { BCD { BCD | -exponent I
4 digit | digit | digit | digit ! digit | digit | (see note 6)iSi

0——-—-— S - D . T DD D P = A D . - D - - = D G GG S G VD G - - —-— -
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Figure 1.6t Number Formats (continued)

Six word unpacked BCD (not used in a data file)

word O H word 1 H word 2 H word 3 :
15 015 0:115 0:115 ]

DDV DIDIDI{DIDIDIDIDIDIiDID?IDIDIDI
o

i word 4 : word 5 i
115 0315 1101}
i exponent ‘ not used S1 D represents a BCD digit
i (see note 6) | (all zeroes). i
Notess
1) A small circle (o) in the base line of a word represents

the binary point or decimal point of the mantissa.

2) An S represents the sion bit of the mantissa. In all
cases, zero means positive, and one means negative.

3) The numbers above .each figure are bit positions, where
bit zero is the least significant bit of each word.

4) Any signed BCD integer or floating point BCD number is
type 5 in a format map. The number size is determined
by the item size (see Section 1.5). The mantissa is
carried as absolute value and sign.

5) The three-word and four-word BCD formats are similar to
the two-word format shown, except that the mantissa
holds ten or fourteen BCD digits, respectively. The
exponent and sign are always in the last word.

6) The exponent of a floating point BCD number is a binary
integer representing a power of ten. In any packed form
it is carried in excess 64 notation, but in the six-word
unpacked form it is carried as an ordinary 16-bit binary
number which will be in two’s complement form if
negative.

7) Any floating number form is assumed to be zero if the
first word is zero (first digit if using hardware DAU).

Copyright 1978 Number Formats
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l.11 System INDEX Structure

Each Logical Unit has a system INDEX of the files on that unit
only. The Filenames are placed in the INDEX by use of a hashing
algorithm such that a file lookup (FIND FILE) will usually find a
desired Filename in the first block examined. Each INDEX is a
non-extended random file, thus limiting its size to 128 data
blocks. Each entry in an INDEX is eight words consisting of a
Filename (an ASCII string of up to 14 characters) which occupies
the first seven words of the entry, and the Real Disc Address of
the file’s header (on the same Logical Unit) in the eighth word.
Each block can hold 256/8 = 32 such entries for a total of 128%32
= 4096 possible entries. Because of this limitation, a Logical
Unit can not hold more than 4093 user files (4096 less three for
the INDEX itself and the DMAP and ACCOUNTS files). Also, the
hashing algorithm may become inefficient and slow if the INDEX is
filled to more than 95% of capacity, so a Logical Unit should not
be expected to hold more than about 3890 files. The maximum size
of a Logical Unit is 65536 disc blocks, so this limitation will
not be a problem as long as the average file size is not less than
6553673890 = 17 blocks. 0On smaller Logical Units, the averace
file size can be proportionately smaller.

The INDEX is not hashed on Logical Unit number zero (the system
unit). Entries are made in unit zero’s INDEX in chronoloaical
order. A gap is left in the INDEX when a file is deleted, and the
INDEX entry for the next file built will fill the first gap.

During an IPL, SIR scans the INDEX on Logical Unit zero. As each
block is scanned, the disc addresses of the entries are sorted
into ascending order, then the files are examined in that sequence
in order to mark the used disc blocks in the DMAP. When any
driver file is encountered during this procedure, it is made
core-resident. Therefore, if it is necessary for two or more

drivers to be brought into core in a specific sequence, it is best
to put their INDEX entries in different blocks of the INDEX (DSP

must be used to do this manually).

CAUTION! Do not manually change or move an INDEX entry in any
INDEX other than for Logical Unit zero. Because of the hashina
algorithm used, FIND FILE may not be able to find such a modified
INDEX entry.

System INDEX Structure Copyright 1978
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2. OSYSTEM INSTALLATION AND CONFIGURATION

The installation of a computer system may be separated into five
main taskss?

1) Site preparation and maintenance,

2) Hardware selection and configuration (the computer and all
peripheral devices),

3) Hardware installation and testing,

4) System generation (loading the operating system and other
software onto the disc), and

5) Configuring the system for optimum performance.

Site preparation and maintenance are discussed in Section 2.1, and
hardware selection is discussed in Section 2.2. Installation and
testing procedures for the hardware must be derived from the
manuals supplied by the various hardware manufacturers, however
hardware testinao is also discussed in the first few steps of the
system generation procedure in Section 2.3. These considerations
are often overlooked when purchasing or installing a computer
system, so their importance cannot be overly stressed here. Such
simple things as noisy devices on the power line (elevators, air
conditioners, mechanical business machines, etc.) or a dirty
environment may be overlooked or underrated when a mini computer
is being installed, but remember that special power distribution
and air conditioning are usually installed for a laraqe computer
system. A mini computer system is often expected to operate in
the normal office environment. The assumption that it will do

so with no special preparation may lead to distress.

System generation is outlined in a step-by-step procedure in
Section 2.3, and this procedure should be followed carefully for
an efficiently operating IRIS system. System generation is then
followed by configuring the system to operate the most effecliently
in the specific user job mix. The configuration of an IRIS system
may be easily modified at any time if the job mix chances, or If
peripheral devices are added or replaced, etc. Updates can be
made to the system at any time to add new features or correct
problems.

Copyright 1978 System Installation
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2.1 Site Preparation and #aintenance

Site preparation for an IRIS system is not very critical. Some
minimal precautions must be taken, however, to assure reliable
system performance. The following environmental conditions must
be maintained to keep the EDSI warranty in effects

Ambient Temperatures 15 to 35 deqgrees C

_ (60 to 95 degrees F)
Relative humiditys 15% to 90% (non-condensating)
Telephones A telephone within reach of the

computer console, which can be

used for outgoing calls while seated
at the master terminal, is required
for maintenance purposes.

Electrical powers 105 to 125 VAC
47 to 63 Hz*x single phase

* Some peripherals require 57 to 63 Hz line frequency and must
be ordered special if 50 Hz operation is desired. Some large
disc drives may require 230 VAC or three phase power.

The electrical power requires standard 3-wire, |5 ampere
receptacles with a good earth ground (green wire), and it should
be free of transients such as are caused by elevators, ailr
conditioners, and large motors. In some cases, a separate line.
from the main power distribution box may be necessary.

Do not plug any device that has a motor that is started and
stopped during system operation into the power outlet on the
computer or into the same electrical circuit. Teletypes and the
high speed paper tape punch are in this exclusion catagory, but
the high speed paper tape reader may be plugged into the CPU for
power. If an EDSI multiplexer is included in the system then its
power supply must be plunged into the CPU’s convenience outlet.

The air should be free of dust, smoke, and corrosive chemicals.
Adr filters must be inspected and cleaned reaqularly.

idetal or wooden chairs are recommended. Plastic chairs (solid
plastic or vinyl upholstered) and carpets must be avoided in the
computer room and at all terminals to avoid static electricity
problems,

After the system is installed, run thorough diagnostic tests on
the computer and each peripheral device before starting the system
generation. A minor hardware failure could cause much time to be
wasted in attempting to diagnose the problem later.

Site Preparation Copyright 1978
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2.2 Hardware Configuration

Any operating system requires a certain minimum set of hardware
for its operation. For IRIS, the hardware system must include:

1) Any Nova-type* computer (other than an Eclipsex*) with at least
16K words of core or semiconductor memory and a control
console. Power Fail Auto Restart is recommended, although not
required. Automatic restart is impossible after power fallure
if the computer has semiconductor memory without battery backup,
or if any disc drive on the system will not automatically
return to a ready state when power is restored.

2) Any disc or drum system with at least 128K 16-bit words, and
which will transfer data to and from CPU memory in blocks of
exactly 256 words or any sub-multiple of 256 words. At least
two disc drives (or one dual drive having a fixed platter and a
removable cartridge) are required so that the system can be
backed up by a disc-to=-disc copy. See Section 2.2.2.

3) A master Teletype or program-equivalent terminal with standard
device codes 10 and 11, An EDSI model 310 multiplexer with a
user terminal on its first port will satisfy this requirement.
Hard copy is desirable for maintenance and update purposes. If
Teletypes are to he used in the system, it is recommended that
they be ordered with type NU print wheels3 this print wheel has
the slashed letter O and the plain numeral zero.

4) A real time clock. Any device which will supply interrupts at
ten Hertz or any multiple of ten Hz not exceeding 1000 Hz. The
standard Real Time Clock, an EDSI multiplexer, or a bit-banger
multiplexer will satisfy this requirement.

5) A paper tape reader. The standard device 12 hioh speed reader
is recommended, but the reader on the master terminal (device
10) will suffice if it has been modified so that an NIOS TTI
instruction will cause the reader to feed one character.

6) A telephone. A telephone which may be used for both incoming
and outgoing calls must be within easy reach of the master
terminal and the computer.

7) A Pico=N. IRIS requires an EDSI Pico-N to be installed on the
computer backplane, A Pico-N is supplied without charge with
each paid IRIS license. The behavior of IRIS will be erratic
without a Pico-N. See Section 2.2.1 for details.

IRIS is a very open-ended system making it easy to add a wide
variety of devices to the system without modifying the system
itself. Drivers are already available for a wide variety of
devices, and IRIS has a straightforward and well defined software
interface, making it easy to add drivers for new devices.,

* Nova and ktclipse are trademarks of Data General Corporation.
Nova-type refers to any computer that is software compatible with
Nova computers.
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2.2.1 Pico=N Installation

IRIS requires a Pico-N for normal operation. The Pico-N consists
of a 100-pin connector with some encapsulated circuitry. Turn off
CPU power, and install the Pico-N by pushing its connector over
the "A" side pins of any slot except slot one on the computer
backplane. Be sure that the Pico-N is oriented properly (the top
and bottom are clearly marked), and that all 100 pins are in its
connectors the Pico-N may be destroyed if installed incorrectly
(eq, shifted either right or left). It does not matter whether or
not the selected slot contains a board. The Pico-N draws power
from pins AY7 through A100, and connects to the even-numbered pins
A38 through A74, and to pins A80 and A82. There is no connection
to any other pin. The Pico-N will not affect normal operation of
the computer nor of any peripheral device.

In most cases, there is no need to remove the Pico-N to run
diagnostics or any other programs or operating systems. The
standard test routines (CPU exerciser, loaqic test, memory address
test, memory checkerboard, disc reliability, etc.) should be run
if any hardware problem is suspected, If any standard test runs
with the Pico-N removed, but errors are indicated when the Pico-N
is installed, it may be necessary to modify the test routines EDSI
will assist the user in making necessary modifications if provided
with a listing and object tape of the routine. If the Pico-N causes
errors with 3 test routine that has been so modifisd, then it
should be returned to Educational Data Systems, and a new one

will be supplied.

The Pico-N will remain the property of Educational Data Systems.
A Pico-nN is supplied without charge under a non-transferrable
license with each paid IRIS license.

2.2.2 Data Channel Priority

Route the data channel priority (DCHP on pins A93 and A%4 on the
computer backplane) so that the disc controller has the hiahest
priority. If the system includes a nine-track maonetic tape then
its controller should have second highest priority on the data
channel. Data Channel multiplexers and other DMA devices must
have lower priority so as not to interfere with disc and tape
transfers. MHost disc controllers that are completely external to
the computer require modifications to allow the required routings
the System Industries models 3015 and 3045 disc controllers are in
this category. A memo is available from Educational Data Systems
giving detailed modification instructions. If the system includes
a ticro-H, it should have the lowest DCH priority.

2.2.3 Interrupt Priority

Route the interrupt priority (INTP on pins A95 and A96 on the
computer backplane) in the normal manner. High interrupt rate
devices, such as most non-EDSI multiolexers, should have the
highest interrupt priority. INTP must reach all devices.

Pico=ik Installation Copyright 1978
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2.3 OSystem Generation

The SysGen (SYStem GENeration) procedure is used only when it is
necessary to generate a complete new IRIS system on the disc.
Procedures for later additions and modifications are discussed in
Section 4 of this manual. Fill out an IRIS SysGen Record form as
the Sysuen is done, and save this record for later reference. The
following steps should be followed carefully in the order givens

2.3.1 Run all computer diagnostic routines. It is particularly
important to run the Power Fail Auto Restart test, the Memory
Address test, and the Memory Checkerboard test. Also run the
Exerciser with the punch and reader operating to check out the
interrupt system. If the computer is new, the Exerciser should
be left ruming over night, but it is not necessary to run the
punch and reader for more than two passes of the Exerciser.

2.3.2 Run the disc reliability test routines, thoroughly testino
all disc surfaces. If there are any problems, correct them before
continuing the SysGen. The disc reliability test should be left
running over night. Any bad blocks other than in the first few
tracks may be identified to IRIS in 2.3.4 below.

2.3.3 Use the EDSI binary paper tape loader (described in
Appendix 8) to load the four system generation tapes (REX, SYSGEN,
DBUG, and BZUP object tapes), then load the proper Sysaen NVerlay
tape (S0V). The SOV tape must be loaded last, after which the
computer should automatically initiate system generations if it
does not, then RESET and START at location 34000.

2.3.4 SYSL (the SYStem Loader, which is contained in the SYSGEN
tape) will print instructions for its operation. The first
question asked is "BAD BLOCK?", Type the Real Disc Address of any
block on the system disc that is known to be bad, and press the
RETURN key. After all bad blocks have been reported in this
manner, or if there are none to report, press only the RETURN key
to proceed with the SysGen.,

2.3.5 SYSL will ask for the DISCSUBS Group #1 object tape to be
loaded in the tape reader and will then ask which reader is to be
used. Place the tape in the reader, and then press the "I" key if
using the high speed paper tape reader, or press the "O" key if
loading through the master terminal. The DISCSUBS tape will be
loaded onto the disc. If tapes are loaded through the master
terminal’s reader then a null code will be sent to the master
terminal after each tape record (about four inches) is check
summeci this will cause the master terminal to cycle (printina
nothing) to indicate that the tape is being read without errors.
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2.3.6 SYSL will print PLEASE WAIT while it does the basic system
qgeneration, and will then ask "NAME?" for each additional tape.
SCuPE, BYE, DSP, CONFIG, and the real time clock driver (eg SRTC,
$lMUX, or $RBMX) must be loaded at this time. The NAME requested
by SYSL is the Filename which will be written on each tape. The
standard IRIS names must be used for all files. The “TYPE?"
requested by SYSL is a five-diqit octal number given on the SysGen
Record. See Section 1.4 to determine the proper file type for a
file not listed on the SysGen Record.

2.3.7 Press CTRL C when asked “"NAME?" after loading the five
tapes listed above. This will start an IPL (see Section 5.1 for
responses to printouts by SIR during an IPL). After the IPL,
check that the CARRY light is flashincos if it is not, there is a
problem that must be rectified before continuing the SysGens

if the problem is in the hardware (eq, device not in system), the
SysGen may be resumed by doing another IPL after the problem is

fixeds the SysgGen must be restarted from scratch if it is a software

problem. After a successful IPL, press the ESC key and sian on to
the Manager’s account by typing MANAGER when asked for an Account
ID (see "How to Log Mn" in the IRIS User Reference Manual).

2.3.8 Use PLOAD (see Section 4.1) to load any remainina
interactive port drivers such as sDGMX, $ALU, $TTY, $PHA, and
$CR1. Load $PTR and $PTP if the hich speed paper tape reader and
punch are on the systems otherwise load SPTM to use the master
terminal’s punch and reader as peripherals. For best system
performance, do not load any other tapes at this time.

2.3.¥ All processors requiring passwords are assembled with "X"
as the password. Therefore, DSP EX may now be typed to call the
Disc Service Processor (an underlined letter in a command
indicates a control characters eq, CTRL E in this case). Use DSP
to make any necessary modifications to CONFIG and to set all
multiplexer, phantom port, and peripheral driver attributes as
required, then do another IPL (RESET and START at location 4) to
bring the drivers into core and allocate the active files, PLEASFE
WAIT may be printed several times during this IPL as drivers are
encountered and adustments are made by SIR to accommodate them.

2.3.10 Log on to the manager account again, and load the NISCSUBS
Group #2 and/or Group #3 obect tapes if they have been supplied.
DILCSUBS Group #2 contains subroutines required by Business BASIC,
and Group #3 contains the subroutines for extended and continuous
data files and text files. Give DSP an "F DISCSUBS" command, then
give an "R" command to load each of these tapes. Reload the tape
from the beginning if any error occurs. DSP’s "R" command will
not work if the real time clock is not running as indicated by the
one Hertz flashing of the CAPRY liaht. If the master terminal’s
reader is to be used, see "How to load a Text File" in the IRIS

User Reference Manual for restrictions on the use of $PTM,
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2.3.11 Use PLOAD to finish the SysGen by loading all remaining
tapes, starting with BASIC, RUN, RUNMAT, ASSEMBLE, and EDIT for
best proximity to the active files. ASSEMBLE may be loaded under
the name ASM, if desired, for easier typing and to allow more room
on the command line for Filenames (see "How to ASSEMBLE a Program"
in the IRIS User Reference Manual). Text file and BASIC program
tapes (SYMBOLS, UTILITY, ACCOUNTLIST, SPONLER, CRAM, BUILDXF,
USERID, DEFS, PZ, etc.) are not loaded by SYSL or PLOAD$ see
2.3.20 through 2.3.22,

2.3.12 Do another IPL (RESET and START at location 4) to make all
subroutines accessible, and log on to the manager account again.
Use DSP to make any necessary patches (see Section 4.10). Also, A
password (any string of up to 15 letters) must be entered at 570
in KILL, PORT, DSP, CLEANUP, and SHUTDOWN. For example, if the
password to KILL is to be PROTECT, give DSP the commandss

F KILL
I[5708PROTECT

2.3.13 BYE normally sets parity checking each time a port is
logged off. If this feature is not desired (ie, it is desired to
leave the parity check "switch" in its then current position when
a user logs off) then enter a zero at location 200 in BYE. Any
non-zero value in location 200 will cause BYE to set partiy
checking each time a port is logged off. To change this switch,
give DSP the commandss:

F BYE
20020 (or 200:1 to set parity checking each loa off)

2.3.14 BYE normally prints all accountina information each time
any user logs on or off, However, if not all of this information
is desired, an entry may be made in location 201 of BYE to
suppress specific portions. Each bit In the word suppresses one
item of accounting information as followss

] Port # \

Account # \

Date & Time } Durinag
(not used) } Log=0On
Time left /

Blocks Avail. 7/

Account # \

Date & Time \

Charges } During
CPU Time } Log=0ff
Connect Time /

Blocks Avail. 7/

C—NwdhuUuouXO

Notes Bit 15 is the most significant bit. Bits 15-12 are not
used.,
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2.3.15 If a different welcome message is desired at loao-on time,
use DSP to enter the message (63 characters maximum) into BYE at
location 540. Enter CTRL Z codes for carriage returns. For
example, DSP might be given the commands:?

F BYE
15408 ZZWELCOME TO "IRIS"™ TIMESHARING !

Also, see Sections 2.1l through 2.14 for provisions for additional
log-on messaqges, log-on charges, log-on restrictions, and
automatic program start after log on.

2.3.16 SHUTDUWN is normally restricted to the system manager. To
let a user on another account shut down the system, enter the
account number in octal (same as in ACCOUNTS file) in location 200
in SHUTDOWN, or enter 177777 octal in location 200 to allow any
account to shut down the system. Also, SHUTDOWN is normally
restricted to operation from port zero$ to allow its use from
another port, enter the port number (in octal) in location 201 of
SHUTDUWN, or enter 177777 octal in location 201 to allow the use
of SHUTDOWN from any port. In any case, a user must know the
password to SHUTDOWN to shut down the system.

2.3.17 INSTALL normally deletes a "bad'" file (eq, Filename or
header disc address doesn’/t match INDEX entry, wrona number of disc
addresses in header, or header uses a disc address already marked
as "in use"), but retains a file that has its "build" bit set (ie,
it was being built and the system was stopped before it was closed)
and is otherwise correct. Location 200 of INSTALL controls the
decision on questionable files, and the value one in location 200
is the default value that causes the decision to be made as just
described, If it is desired to delete a file being built instead
of retaining it, then use DSP to enter the value two in location
200 of INSTALL. A zero in location 200 causes INSTALL to retain
all questionable files, but a 63277 halt will occur when a "bad"
file is encountered (see Section 6.4).

2.3.18 INSTALL FAST is normally not allowed because of the
possibility of a bad DMAP in the Logical Unit. However, in a
system where disc packs are being chanced often, the ability to
install the new pack without the lonn delay of a normal install
becomes very desirable. To permit the INSTALL FAST by the system
manager, enter the value one in location 201 of INSTALL. To allow
the INSTALL FAST by a user on any account, enter any value qreater
than one in 201. A zero in 201 causes the INSTALL FAST to be
prohibited. Notet INSTALL FAST never deletes a file reaardless
of its status.

WARNING!
Do not use the INSTALL FAST after a system crash or if the data on
the Logical Unit beino installed is suspect for any reason.

System Generation Copyright 1978
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2.3.1Y PORT MONITOR is normally restricted to the system
manager. To allow any user to use this function, enter a 1 in
location 200 of PORT.

tv WARNINGs This function is usually

restricted to the system manager (by a zero in location 200)
because PORT MONITOR lists each user’s program’s Filename,
including the password (if any).

2.3.20 To load UTILITY, ACCOUNTLIST, CRAM, SPOOLER, BUILDXF, or
any other BASIC program, see “[ow to Load a BASIC Program from
Tape" in the IRIS User Reference Manual. After Loading each tape,
press CIRL C, and save the program (see "How to SAVE a BASIC
Program" in the same manual). Be sure to type NEW before loadinc
each tape.

2.3.21 If ASSEMBLE is on the system then SYMBOLS is required. To
load SYM4BOLS or any other source file (such as DEFS or PZ) see
"How to Load a Text File" in the IRIS User Reference Manual.
SYMBOLS is not required for the extended assembler (XASSEMBLE).

2.3.22 Use FORMAT to build a file named USERID (formatted D2,S514)
for use by the Arcount UTILITY and ACCOUNTLIST programs (see "How
to FURMAT a Data File" in the IRIS User Reference Manual). Then
use the Account UTILITY Program (see Section 7.3) to chanae the
MANAGzR, PRIVI and FREE account ID’s to secret ID strings, and add
additional users’ accounts as desired. The record format of the
USERID file may be extended if desired for use in resource charge
accounting, etc. Item zero must be type D2, however, and item one
must be a string of at least 14 bytes because UTILITY uses these
two items. It is strongly recommended that the manager account
not be used for purposes other than the system itself!

2.3.23 VUse DSP to make any further modifications necessary in the
COiNFIG file (see Section 2.4). Also set up the port attribhutes
tables, etc., for each peripheral driver as described in Appendix
6.

and there 1s a pointer to it at location 200 in REX. The baud
rate specirfied for port zero is meaningful only if usina an EDSI
model 310 multiplexer with the device 10/11 option enabled,

2.3.24 If BASIC, RUN, and RUNMAT have been loaded then press CTRL
C, type BASIC, and press the RETURN kev twice to link these three
precessors together. Use BASIC’s "SIZE" command to determine if
the program area has the desired sizes if not, see Section 2.8.

2.3.20 A backup copy of the software system should be made at
this time and periodically hereafter (eg, once a day). See
Section 8.5 for system 3ACKUP Procedures.
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2.4 How to Modify the System Configuration

The IRIS system has been optimized for a particular hardware
configuration by either EDSI or one of EDSI’s licensees. In your
application you may desire certain system modifications to
increase your system’s performance. EDSI will supply two system
listingss the CONFIG file listing showina the locations of system
parameters, and the IRIS Software.Definitions (see Appendix 5)
which defines all system subroutines, labels, and displacements.

2.4.,1 The CONFIG file holds confiquration parameters which may be
examined and modified by use of DSP. After any modifications have
been made, an IPL must be done to load the newly confiqured system
into core.

ek Fok e ek ek ke ek Fedke Fok ok ek ek sk sk ok ok sk sk Yook sk ek ke ok sk sk ok ek skk ok
* The followinn table shows the location of various *
* information in the CONFIG file for IRIS R7.3 only! *
* Refer to the oroper IRIS Software Definitions for *

* the correct locations in other IRIS systems. *
Sk ok ok ok Aok sk ok sk ok ek ek ok %k ek ok ok ek btk sk o sk ek ok ek sk e ekokok

Location Contents of CONFIC File
0=2717 (Not currently used).
300-377 )Yisc address of each peripheral driver’s

initializing routine (first block of driver).
This list is set up by SIR for use by
RECOVER. Do not changza!

400 LBSA (Location of BSA). The assigned location
of B5SA as defined here must be at least 31400
to allow any DISCSUBS to become core-resident,
and the absolute minimum value of LRSA is
MBUS+PSIZ (see paces 2-11 and 2-12) or 30400,
whichever is qgreater. LBSA 1Is usually set
equal to MBUS+PSIZ for optimum core usages
otherwise, LBRSA-MBUS=PSIZ words of core will
be wasted because the area between MBUS and
LBSA can be onccupied only by partition zero,
See Sections 2.4.3 and 2.8 for other
considerations.

401 : PS1Z (Partition SIZe). The size must be a
multiple of 400 octal, and all partitions are
the same size. The minimum value is 1000
octal, and the maximum value is LRSA-MRUS or
40000 octal, whichever is less. If the value
in this cell is not a multiple of 400 octal,
then cells 401-404 are ignored, and the system
is initialized with one non-lockable partition
of size LBSA-MBUS at the top of the processor
swapping area. See Sections 2.4.3 and 2.8 for
details.

tiodify COnfiguration Copyright 1978
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402

403

404

405=-577

600-622

623=-777
1000-1377

1400=-1777
2000-157717

16000-16377
16400=1 7777
20000-77777

Copyright 1976

NPLC (Number of Partitions in Lower Core,
including the partition at the top of the
processor swapping area). The minimum value
is one, and the maximum value will be
determined by the partition size (see PSIZ on
opposite page) and by the values of LBSA and
MBUS (see Section 2.8).

NPUC (Number of Partitions in Upper Core).
Must not exceed the amount of upper core
(TOPW-077777, or zero if TOPW < 100000)
divided by the partition size (see PSIZ
opposite), but it may be smaller if it is
desired to allow more core for the buffer
pool. The number of buffers in upper core
will equal (TAPW-077777-PSIZ*NPUC) / 400, or
zero if TOPW < 100000. SIR will allocate as
many buffers as possible in lower core just
before allocating the free nodes, and the
total number of buffers in the pool will be
put in the NBBP cell of the INFD table.

NLOK (Number of LOcKable partitions). Must be
less than the total number of partitions
(MPLC+NPUC) so that there is at least one
non-lockable partition.

(Not curréntly used) .

System information as defined for the INFO
Table in the IRIS Software Definitions. See
the following pages for changes that may be
made here.,

(Not currently used).

Core~-resident DISCSUB numbers. This list is
described in Section 2.9.

Disc driver table. See Section 2.6.

Disc drivers. A BZUP driver and a system
driver are included for every disc controller
to which IRIS has currently been interfaced.
See Sections 11.8 and 11.9 for information on
adding disc drivers in the CONFIG file.
Log-on Restrictions (see Section 2.13).

Auto Program Start table (see Section 2.14).

System history (not currently used).

Modi fy Confiquration
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The rfollowino parameters in the CONFIG file’s INFO table may be
changed as describeds

Loc, Lapel
600 SDAT
601 SPED
6C2  MILU
603 NDCH
6C4 LPCA
605  TNAP
606

607 HEUS

INFD Taple

|

SEP 78

Parameter

System creation DAte (hours after I-1-76), Do
not change! A

Average CPU SPEeD in instructions per
milliseconds

Computer 2peed (Octal)
Nova 302

Nova 1200 or D-=116 653

Nova 2 or D=116H 770

Nova 800 1325

Super lova 1255

Super Nova 5C 1762

MNova 3 100770 *

* Notet: bit 15 must be "I" for a Nova 3 only!

Maximum number of Installed Logical Units.
Must be at least equal to the number of
logical partitions (see Section 2.6).

Number of Data CHannels per port. Each data
channel occupies eight words of core for each
interactive port. NDCH is usually set to ten
(octal 12). Minimum value is 2.

Location of Port Control Area (PCR for port
zero), ¥ill be adjusted automatically by SIR
if any driver’s attributes table specifies a
PCB location. LPCA must be in the range
LBSA+2 O00+ABUF+TBUF <= LPCA <= TNOP¥W+1=TNAP*40
where TUPW does not exceed 077777 for the
purposes of this calculation.

Total Number of interActive ports. Will be

automatically increased by SIR if less than

the number of interactive ports indicated in
all driver’s attributes tables.

(Not currently used).

Minimum Regimnina of User Storage. This cell
indicates the first available core space above
the RUN processor for user storace. MBUS must
be an integral multiple of 400 octal oareater
than BPS. Do not change MBUS unless RUN is
modified accordingly!

Copyright 1978
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610

611

612

613

614

615

ol6

617

620

Copyright 1978

TOPW

ABUF

KCAN

NNOD

NSUB

PTSL

TLOK

TOP Word of core memory to be used., IRIS will
ignore any core above this address. The
minimum value for TOPW is 37777 octal (for 16K
words), and the maximum value is 177777 (for
64K words). Any core available above 77777
octal will be used only for user partitions.

Size of Auxiliary BUFfer Area (number of
words). Must be 1004 words octal iIf indexed
data files are to be used.

Magnetic Tape BUFfer Area. This cell should
contain zero unless the system includes a
nine-track magnetic tape ($MTAS), in which
case this cell should indicate the buffer size
for the largest tape record.

Number of extra Character Oueue Nodes. SIR
allocates two nodes per interactive port plus
this number nf extra nodes. Extra nodes are
required to handle peak input rates if
particularly heavy character processina is
required. Each node occupies two words of
core., Minimum velue is two.

Mininum Number of free NCDes Adesired in core
for use as task gueue nodes. This value is
the only limit on the number of concurrent
tasks in the system. Each node occupies ten
words (decimal) in core. The difference
between the value in this location in core and
in this location in the CONFIG file indicates
available spece for core-resident discsubs,
etc., because all remaining core at the end of
an IPL is allocated as free nodes.

Numpber of 5IGnal buffer nodes. This is the
maximum total number of sicnals that can be
waiting to be received. Each node occupies
four words of core. Minimum value is one.

Maximum Numoer of DISCSURS subroutines. The
minimum value is one areater than the largest
subroutine number in the DISCSUBS file.
Causes [NSUR*2 words of core to be used for
pointer tables.,

Time SLice Parameterst Left byte = lona time
slice, right byte = short time slice, both in
tenth~-seconds (see Section 2.5).

¥inimum Time a LOcKed partition is kept locked
(see Section 2.5).

INFD Table
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2.4.2 lo determine the maximum partition size (PSIZ) for a qiven
IRIS system, start with the minimum confiquration which ist

One user partition in 16K words core

$DEC (Decimal arithmetic routines)

$R1C (Real Time Clock driver)

Master terminal only (79 byte buffer, 10 data channels)
Une buffer in disc buffer pool, one signal buffer node
No core-resident DISCSUBS (system may be slow)

No optional disc buffer areas (can’t use indexed files)
No peripheral devices, multiplexers, etc.

No STERMS (no form control or CRT cursor control)

In this configuration PSIZ may be 13000 octal. This will allow a
5214 word BASIC program, but a large system disc driver may reduce
this by 256 words decimal. This limit may be increased only bys

1) Adding a Micro=N (EDSI model 400-P1) to the system, and
loading $DAU (the driver for the Micro-N) instead of $DEC
($DAU is about 500 words smaller than $DEC), or

2) Adding more core memory. All core added (up to 32¥ total)
becomes available for all purposes. Upper core (up to 64K
viords total) may be added to provide more user partitions
and/or provide more buffers for the disc buffer pool.

Ihe maximum Business BASIC program size will be decreased by any
other changes to the configuration. To add interactive ports, it
is necessary to add one or more of the following driverss

$MHUX (one driver for up to 128 ports, see note) 431 words
$DLUMX (Data General 4060, 4 ports) 108
$BBMX (bit-banger mux driver, up to 16 ports) 88
SALU (DCC ALU mux driver, up to 8 ports) 155
$TIY (single TTY or CRT interface, one port) 51

$PriA (phantom port driver, one or more phantom ports) 7

fotest a PCE (see below) is required for each physical port on an
EDST multiplexer ($#MUX) even if the port is unused! The above
numbers are the size of the driver only. S$RTC must be deleted (or
its name changed to RTC) when either $MMUX or $BBMX is loadeds the
size shown for $MMUX or SEBMX is the increase in size over that of
SRIC. For each interactive or phantom port, add:

Port Control Block (PCB) 32 words
Data rile Table (N = # data channels) 8% (N+4)
Input/output buffer (3 = odd # bytes) (B+1)/2
Miscellaneous (character queue, etc,) 44

Signal buffer nodes (5 = # nocdes) 4%5

The input/output buffer for any interactive or phantom port must
be at least two bytes laracer than the longest line to be output to
the port’s terminal or to any peripharal device such as the line
printer. For non-interactive ports (eq, a multiplexer port used
for a peripheral device) only the PCE is required (an I/0 buffer
is also required ir not supplied by the peripheral driver).

Maximum Program Size Copyright 1978
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Other drivers that may be added to the system includes

$PITR (Paper Tape Reader) 420 words
$PTP (Paper Tape Punch) 363 *
$PTM (use master terminal as peripheral) 620

SLPT (line printer, add buffer size also) 342

$CRD (DGC card reader on parallel interface) 250

$CRD (Documation card reader on EDSI mux) 272

SMTA (Y-track magnetic tape, see MIBA below) 300 + 95/drive
$TERMS (Form and cursor control system driver) 224

STERMN (Specific terminal type cursor control) 50 to 150

Either $PTR or $PTM is required for most system updates. It is
possible to load one of these as "PTR" or "PTM" and activate it
temporarily for an update by usina CHANGE to put the "s$" in its -
Filename and doing an IPL, but this should be avoided if possible
as it is usually necessary to also change some other part of the
configuration to make the core space available.

The available core is also reduced bv allocating optional disc
buffer areas. These core areas and their uses are?

ABA (516 words required for any indexed file access)
MIBA (as required for largest record on magnetic tape)
Disc block buffer pool (260 words per buffer)

The available core is also reduced by causing any disc-resident
subroutine (DISCSUE) to become core-resident (see Section 2.9).
Some that are recommended to be core-resident and their uses are:

AFSETUP (active file setup for swap-out) 90 *
GETRR (get record, used for all data file access) 249
READITEM (used for all formatted file access) 192
READCONTIG (contiquous and text file access) 247
BUILD (used when building any disc file) 490
ALLOCATE (build or add to non-contiguous file) 252
ALCONTIG (build contigquous file only) 246
OPEN, CHARGE (open any data file or driver) 276
CLUSE, CLEAR (close any data file or driver) 188
ACNTL, FFILE (build, open, close any file) 470
SEARCH, DIRECTORY, etc. (indexed file operations) 1206
SPECIAL (BASIC’s SPC functions) 103
PATNF (BASIC’s ATN function) 206
PLOGF (BASIC’s LNG function, "t" operator) 249
PEXPF (BASIC’s EXP function, "t" operator) 320
PSQRF (BASIC’s SQR, SIN, COS functions) 245
PSINF, PTANF (BASIC’s SIN, CNS, TAN functions) 500
SIGPA (Sinnal and Pause statements) - 119
Magnetic tape routines (reduce $MTA overhead) 950

* The sizes given are approximate and may change as the system is
updated. It is stronaly recommended that AFSETUP be made
core-resident as this will save at least one disc revolution
each time slice.

Copyright 1978 Sizes of Drivers, etc.
Educational Data Systems 2-15 ’ | SEP 78



2.4.3 Typical Configuration

A typical system might have 48K words of core in which it is
desired to have two user partitions in lower core. Assume three
phantom ports and an EDSI B-port mux with one port used for a line
printer. The calculation for added port buffers is as follows:

32 PCB (see page 2-14 for source of these numbers)
112 DFT (8%[10+4] for ten channels)
67 1/0 buffer (133 bytes, not necessarily same for all ports)
44 Miscellaneous (fixed)
8 Two signal buffer nodes

263 X 10 ports (7 mux, 3 phantom) = 2630 words

The following modules and buffer areas will be required (the
numbers come from pages 2-14 and 2-15)3

¢._words Eor
1 $PHA (Phantom ports driver)

516 ABA (For use of indexed files)
3328 13 buffers for buffer pool in lower core
431 $MMUX (For EDSI 300 or 310 multiplexer)
2630 I1/0 buffers, etc. for 10 ports (see above)
310 $TERMS, S$TERMn (For cursor control)

374 S$LPT plus 32-word PCB for mux port used
512 1024 byte buffer for SLPT

Y0 AFSETUP core-resident

249 GETRR core-resident

247 READCONTIG core-resident

276 ' OPEN, CHARGE core-resident

188 CLOSE, CLEAR core-resident

470 ACNTL, FFILE core-resident
1206 SEARCH, DIRECTORY core-resident

10834 v Total of above

The increase in available lower core space can now be calculated
by subtracting the total words required above from the 16K added
to lower core to get 16384-10834 = 5550 (12656 octal). This may
be added to the minimum configuration PSIZ for a total of

13000+ 12656 = 25056 words available for user partitions. Dividing
this by two (for two partitions desired) results in a maximum PSIZ
of 12727, but this is not a multiple of 400, so set PSIZ = 12400
octal, and set LBSA = MBUS+PSIZ = 20?00+I?4OO = 32600 after
confirming that LBSA is not too small to allow core-resident
discsubs (see Section 2.4.1). The maximum BASIC program size will
be 4Y58 words (see Fiqure 2.2). There can be two partitions in
upper core for a total of four user partitions, and all upper core
not occupied by user partitions will be assigned to the buffer
pool, so the remaining 40000-15400%2 = 5000 words of upper core
would be used for 5000/400 = 12 buffers octal. Preferrably, set
NPUC=1 for a total of three partitions to allow decimal 37 buffers
in upper core for a total of 13+37 = 50 buffers. Five to ten
buffers per interactive port are recommended for the buffer pool.

Typical Configuration Copyright 1978
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2.5 Time=-Sharing Algorithm
This section describes the time sharing and partition assignment
algorithm. It begins with a few.definitions.

2.5.1 States of a Job = A "job" is the set of all tasks required
to serve one user at one interactive port. A port, and hence the
job, may be in any of seven states as followss

l. Input/output done \

2. Pause done Y- Job wants CPU

3. Compute bound /

4, Regnant - Job has CPU

5. Input/output active \

6. Pause }- Doesn’t want CPU
7. Not logged on /

2.5.2 Response Time - System response time is the time after a
user presses a key that requires an interactive response (egqg,
RETURN or ESC) until that user’s processor is ¢iven control so
that it can start processing and formulate a response. This

is not the same as "apparent response®, which is the delay

seen by the user between pressing the key and gettino the next
output (the formulated response). Apparent response is not
discussed further because the system has no control over the
amount of computing that must be done in an application program in
order to formulate the response. It should be noted, however,
that apparent response time can sometimes be improved in an
application program by outputting some response (followed by a
SIGNAL 3,0), before beginmnina a time-consuming disc operation.

2.5.3 1/0 Bound Job (States 1 or 2) - A job is I/0 bound if, after

each input, it completes the calculations necessary to output a
prompt message (if required) and enables the next input before the
end of one time slice. A job is also I/0 bound if it starts an
output each time slice. An output to a peripheral device such as
a line printer will also cause a program to be I/0 bound if the
program generates data faster than the peripheral can accept it,
thus causing the program to enter a pause state until the device
driver can accept more data.

2.5.4 Compute Bound Job (State 3) - A job is compute bound if it
does not start the next I/9 in one time slice. In a heavily
loaded system, a compromise must be made between keyboard response
and compute bound throughput. A normally interactive (I/0 bound)
job can become compute bound occasionally if its calculations take
longer than usual or if the time slice is short due to other
interactive users.
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"2.5.,5 Time Sharing Algorithm - All users who want the CPU (ie,
"users in states 1 through 4 as defined above) are kept on the .
.priority task queue (see Section 8.11). Each processor task has a
fpriority in the range 3 to 1377 octal, and the queue is kept
“ordered by priority. A user’s priority agradually rises while
waiting for CPU time, and decreases while receiving CPU time (ie,
when the user is "regnant').

:Specifically, the algorithm is as followss

a) The user’s Effective Priority (EFP) is computed when the
program is invoked, using the formula

EFP = 2 * APRI + PPRI

where APRI = Account Priority (see Figure 2.1), and
PPRI = Program Priority

except that if PPRI < 100 octal then EFP = PPRI, and the job
remalns a background job, regardless of the user’s APRI. The
initial CPR (Current Priority) is set equal to EFP. :

b) The regnant user’s CPR drops at a rate such that it will
reach EFP in one long time slice, starting at CPR at the time
the user becomes regnant, or starting at 1200 if CPR < 1200.
The CPR does not drop below =FP. If less than a long time
slice is used, then the job will be left with a CPP areater
than its EFP.

c) All other users (both on and off the queue) except
background jobs have their CPR’s rise uniformly at a slower
rate, dependent on the number of users on the queue, and
determined such that the averaae user becomes regnant with a
CPR = 1200. The CPR is not allowed to rise above 1377.
Background jobs (whose EFP is less that 100) keep their CPR
fixed at their EFP, so that they never compete for resources
with non=-background jobs,

d) i#hen a user’s time slice beagins, a long time slice is
assigned, except that this is reduced to a short time slice
whenever there is any I/0 bound user with CPR > 1200 on the
queue,

e) iWhen a user’s time slice ends compute bound (ie, the job
still wants CPU time), or when a user starts to want the CPU
because of I/0 done or pause done, such a job is put on the
queue at a position indicated by its CPR at that time. Thus a
user who has been typing in input from the keyboard, and
therefore not using CPU time, will have its CPR rise to a high
value and will therefore get a high position on the queue,
resulting in prompt response.
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2.5.6 Partition Assignment Algorithm - When a job must be swappen
into core, it may be necessary to select a partition that is
assigned to another job and release it to make room for this job.
The algorithm for choosing the partition for the new user is the
followings

a) If any unused partitions are available, choose one (if
possible) whose lockability status matches the program’s. In
other words, if the choice exists, give a lockable program a
lockable partition and vice versa.

b) If any partitions exist which are not currently on the
queue (ie, they are in states 5, 6, or 7) choose the partition
which has been off the queue for the longest time, subject
however to the constraint that a locked partition is not chosen
ir its off-queue time is less than TLOK.

c¢) Otherwise, choose the partition with the lowest CPR on the
queue (this is always possible since there must be at least one
non-lockable partition in the system).

2.5.7 Time-sharing Parameters = Two words in the system INFO
takcle provide parameters for the partition assignment and
time=-sharing algorithms. These are PTSL and TLOK. The use and
effect of these parameters is discussed in Figure 2.1 below. The
system manager may use DSP to modify these parameters in core
during normal system operation, then enter the values so
determined into the CONFIG file when the most satisfactory
compromise has been established.,

rigure 2.1t Time Sharing Parameters

Fara-

meter Remparks

APRI Account Priority - This is the user’/s assiagned priority as
set by the system manager in the ACCQUNTS file. The
allowable range is | to 377 octal (1 to 255 decimal). A
nominal value of 200 octal is assumed if the assigned
value is 0. APRI indirectly affects all scheduling for
the user (see EFP below).

PPRI Program Priority - The system manager may use DSP to
assign a priority to a user’s proagram by entering a value
in the range 1 to 377 in the proaram’s PPRI cell (location
35 of the file’s header). A nominal value of 200 is
assumed if this cell is zero. The program’s priority is
carried forward without change whenever it is reSAVEd., A
value less than 100 octal designates a background job,
which receives CPU time only when no jobs with higher
priority want the CPU. See EFP below.
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EFpP

CPR

LPF

PISL

TLCGK

Figure 2.1
| SEP 78

Effective Priority = This is not directly set by the
manager, but is calculated by the system when the program
is invoked as EFP = 2%APRI + PPRI. A user with high
effective priority tends to get faster response and better
throughput than a user with lower priority. Since the
ranges of APRI and PPRI are 1 to 377 octal, the range of
EFP is 3 to 1375 octal with a nominal value of 600 octal.

Current Priority - CPR, the current priority of a
particular task, is not set directly by the user or system
manager, but the system computes CPR from the user’s EFP
and his CPU usage as described in Section 2.5.5. Each
user’s job is made up of a sequence of tasks, and all
tasks are executed in order of hiachest CPR first. The
possible range is 100 to 1377 octal for a timesharina task
or | to 77 octal for a background task.

Lockable Program Flac - The system manager may use CHANGE
to set a program’s Lockable Program Flag (bit 5 of the
TYPE word of a program file’s header). User operation is
unchanged, but as soon as a lockable partition is
available after the program is invoked by any user, the
scheduler will assign the program to that partition. Once
in a lockable partition, a lockable program will remain
there without swapping until it is aborted, it terminates
itself, or it becomes inactive for a long period of time
(see TLOK below). The program’s lockable program flag is
carried forward when a program is reSAVEd.

Time Slice Parameters - Set the PTSL word to octal 400
times the desired long time slice (LTSL) plus the desired
short time slice (STSL). Both LTSL and STSL are in
tenth-seconds. Their default values are LTSL = 2 seconds
and STSL = 0.3 second. Each user is given a time slice
equal to LTSL unless an I/0 bound user is on the queue, in
which case the time slice is limited to STSL. PReducina
STSL may give faster response time but at the expense of
increased swapping overhead. Further, a user can easily
qgo from I/0 bound to compute bound if he is not agiven
enough time to do some processing once he is swapped in.

Minimum time a locked partition is kept locked, in
tenth-seconds. Default value is 30 seconds. A locked
partition is not eligible for assignment to a different
program - not even to a lockable program - until at least
TLOK tenth-seconds after the last time it used the CPU.

«
\
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2.6 UVisc Driver Table

The disc driver table starting at location 1400 of the CONFIG file
is set up by the SysGen 7Tverlay (SOV) tape for the disc system on
which IRIS is to operate. The table may be modified at any time
to reflect additional disc drives and even additional disc
controllers, and an IPL will cause the necessary drivers to be
linked in to the operatinag system. Assuming disc controllers for
which CONFIG already contains drivers, no other changes are
required as long as the system disc (Physical Unit 0.0) remains
unchanged, but a new disc controller or an unusual device code may
necessitate additional changes to the CONFIG file.

The Physical Unit designator consists of a one digit driver
number, a period, and the drive or partition number. Note that
the number before the period is the number of the driver (a pilece
of software, not a controller or disc drive). Usually there is
one driver per controller because two controllers cannot have the
same device code, but a driver could be written to modify its own
170 instructions to drive several similar controllerss all
partitions on all controllers interfaced by this driver would use
the same driver number. Active drivers are always numbered
sequentially starting with zero.

One or more hardware disc drives are attached to the controller
interfaced by a software driver, and each drive has one or more
cartridges or other physical storage media. Each such cartridae,
fixed platter, etc., is one Physical Unit. A Physical Unit is
usually designated to be one logical partition, but it may be
subdivided into two or more partitions. In some cases it is
necessary to partition a large Physical Unit into smaller parts so
that the Real Disc Address does not exceed sixteen bits (the Real
Disc Address for Logical Unit zero must not exceed fifteen bits).
Although IRIS will operate with two or more small Physical Units
combined into one logical partition, this is not recommended
because a human error could result in the union of two cartridges
that are not a true pairs 2g, not part of the same Logical Unit,
or from backups at different dates. An attempt to install such a
mismatched set would likely result in the loss of many if not all
files on the discs.

Each entry in the disc driver table starts with four words as
followss

word 0¢ number of disc drivers in driver table

word I3 Address of LUFIX (system disc driver) in CONFIG file
word 23 address of RBLK entry to BZUP disc driver in CONFIG
word 3¢ n = number of partitions on this driver

SIR replaces the value in word O with a pointer to the driver’s
actual location in cores ie, the LUFIX pointer. The table is
terminated by a -1 (octal 177777) where word O of the next table
entry would be.
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The next two words point to the proper system driver and BZUP
driver in the CONFIG file, and the forth word must designate the
number of physical partitions handled by this set of drivers. The
word containing n is immediately followed by n partition entries,
and each such entry consists of eight words as followss

word O3 0 (SIR puts LUVAR pointer here)
word 1$8 p,g,u Min priv,group,user to install
word 28 g,u Max group,user to install

word 33 NC Number of cylinders

word 4t PART Partitioning information

word 5% PARTI Partitioning information

word 63 m Minimum block count

word 73 (not currently used)

flord | has the same form as an account number. The top two bits
specify the minimum privilege level any user must have to be
allowed to install any Logical Unit in this partition. The
remaining fourteen bits give the first group/user number that will
be allowed to install, and word 2 gives the last group/user that
will be allowed to install. Any user whose account number is
within this range or who has at least the minimum privilege
specified will be allowed to install a Logical Unit in this
partition.

liord 3 specifies the number of disc cylinders in this physical
partition, and words 4 and 5 are the partitioning constants for
the driver. Word 6 specifies the minimum number of available
bl?cks on a Logical Unit in this partition to allow building a new
file.

Yo sk dek ke Kok ek ke ke ek ek Kok sk dok Fedk deok dede ke ook ek sk ek ok ok ok ek kkek

* CAUTION *
* The configuration of physical partition 0.0 *
* must be such that a Real Disc Address on *
* Logical Unit zero can not exceed 15 bits. *

sk gk sk ek dek Kk ke ek dede e ek ke sk Aok dek ek ek ek ek ok ke ek ok kb ke keok

The information for Logical Unit zero (partition 0.0) is supplied
by the SysGen Overlay (S0OV) tape and is repeated in CONFIG for
reference only. Words 1, 2, and 6 of Logical Unit zero’s
information may be modified in the REX file at the locations shown
on the SOV listinge. N
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2.7 How to Move Loaical Unit Zero

In some cases it becomes desirable to move Logical Unit zero (the
system disc) from one Physical Unit to another. 0One example is
when a new IRIS system is received on a cartridge and is
configured to operate from the removable cartridge, and it is
desirable to move it to the fixed disc. To move the system from
one Physical Unit to another, follow these steps carefully in the
order givens

1)

2)

4)

6)

7)

8)

Y)

Use DNDCOPY (see sSection 8.5) to copy the system disc to
what is to be Physical Unit 0.0.

Do an IPL from new Physical Unit 0.0 (see Section 5.1)
with switch one up to get into BZUP. Set the switches to
025000 octal, and press the colon (%) key (or press
CONTIKUE if the computer was halted) to start an IPL and
give control to DBUG.

Use DEUG to set the partitioning constants in the BZUP
driver to reference new Physical Unit G.0. The command
sequence iss

24300stpart Inter value of PART
24301 :partl Enter value nf PARTI
W0 ,24000 Virite BZUP on disc

Locate the partitioning constants in the system LUVAR
table in the Sysnen Nverlay (SNV) listing, and use DRUG to
enter the proper values in core. If the SOV listing is
not available, find the system LUVAR table by dumpina the
address in location 5763 the partitionina constants are at
that address plus | and plus 2.

Set switch one un, and aive DRUG a J1400C command to
initialize the system with a minimum configuration.

Use DSP (see Section 3.3) to modify the SOV partitionino
constants in tha "REX" file the same as in step 4 above.

Use DSP to modify all partitioning constants in the disc
driver table in CONFIG as necessary (see Section 2.6).

Do a normal IPL to bring up the system, and install other
Logical Units as desired.

Back up the new system disc nnce it is determined that it
is working properly. ’
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2.8 How to Change Business BASIC’s Program Area

The system’s response time must be considered when increasing the
maximum Business BASIC program size. Responses will be degraded
if there are not enouch partitions to keep swappinag to a minimum,
especially if an active file larger than one cylinder is required
to hold a maximum size program. On most 10 megabyte (or smaller)
discs, each cylinder holds 24 blocks. 0One block is used for the
he ader, leaving 23 blocks, which will handle a 5470 word prooram
size. A partition size of octal 13400 words is required for a
5470 word program, and at least 24K words of core are required for
an e ffeciently running system with one 13400 word partition. See
page 2-16 for the method of determining the maximum partition size
for a given configuration. It is recommended that a partition
size larger than 12400 words be used only if the application
programs can not be divided into segments of 4958 words or less.
Many application proarams supplied by EDSI will operate in a 4958
word program area, thus allowing their use on a system with only
16K words of core, a 12400 word partition size, and a 22 block
active file. To chanace the partition sizes

1) ‘ake a backup copy of the system disc.

2) Determine the amount of free space in lower core by
subtractina the minimum number of free nodes (at NNOD in
the CONFIG file) from the actual number of free nodes (at
HNOD in core) and multiplying the result by 12 octal.
Examine 133P in the INFO table in core to determine the
number of buffers actually in the buffer pool. If this
number (octal) seems excessive (more than ten times the
number of interactive ports) then multiply the excess by
260 decimal and add this to the free node space. Divide
this total by tha number of lower core partitions to
determine the maximum amount that the partition size may
be increased. S=e NNOD and NBBP definitions on page A5-2.

3) Select a suitable partition size (PSIZ) from the table in
Figure 2.2. 0nce an acceptable value is selected, enter
it in the PSIZ cell in the CONFIG file (see page 2-10),
and do an IPL to make this value effective.

4) Enter BASIC, and type SIZE to check the proaram size.
Return to step 2 above if the desired size has not been

achieved.

5) Calculate the value of PSIZ/400. This is the required
active file size (number of blocks, includina the header)
for a maximum size program. Pear in mind the comments at
the beginmning of this Section.

6) Check the default active file sizes in each interactive
port driver’s port definition table (see Appendix 6). If
any active file sizes must be changed then do another IPL
to make the new values effective,

1) Back up the newly configured system,
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Fiaqure 2.2%¢ Partition Size Selection Table

PSIZ '
(octal) | in 48K total

- —— - - ——— = S - > — e G e

# partitions in upper core | BASIC Proaram
in 64K total | size (decimal)
:

2000 16 32 606
2400 12 25 862
3000 10 21 1118
3400 9 18 1374
4000 8 16 1630
4400 1 14 1886
5000 6 12 2142
5400 5 N 2398
6000 5% 10%* 2654 *Partition sizes
6400 4 9 2910 marked with an
7000 4 9% 3166 asterisk are
7400 4 8 3422 recommended for
10000 4% 8% 3678 optimum use of
10400 3 T 3934 upper core for
11000 3 T 4190 user partitions
11400 3 6 4446 but all sizes
12000 3 6 4702 are practical
12400 3% 6% 4958 because all
13000 2 5 5214 remaining core
13400 2 5 5470 will be used
14000 2 5 5726 for the buffer
14400 2 5% 5982 pool. The ondd
15000 2 4 6238 multiples of
15400 2 4 6494 400 octal are
16000 2 4 6750 not shown for
16400 2 4 7006 PSIZ > 25000,
17000 2 4 1262 but all are
17400 2 4 7518 allowable.
20000 2% 4% 1774
20400 1 3 8030
21000 1 3 8286
21400 1 3 8542
22000 | 3 8798
22400 1 3 9054
23000 1 3 v310
23400 | 3 9566
24000 1 3 9822
24400 1 3 10078
25000 1 3% 10334
26070 1 2 10846
27000 1 2 11358
30000 | 2 11870
31000 1 2 12382
32000 1 2 12894
33000 1 2 13406
34000 1 2 13918
35000 1 2 14430
36000 | 2 14942
37000 1 2 15454
40000 | 2 15966
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2.Y How to Cause a DISCSUB to be Core=-Resident

Selected DISCSUBS are brought into core during an IPL by SIR, as
specified by a list of DISCSUB numbers starting at location 1000
in the CONFIG file. The list is terminated by any value exceedinco
777 octal. To cause a DISCSUB to be core-resident, use DSP to
modify CONFIG. Suppose vou wish to cause the square root function
to be core-resident:

#DoP EkeyE CONFIG

D1000 .

10001 ] 3 15 30 177777 [escape]
E1C04

10C4: H2 [number of PSGRF subroutine]
1005¢ 177777

10063 [escapel

Start an IPL, and SIR will attempt to load all core-resident
DISCSUBS. SIR will print a trap message if a core overflow
occurs, in which case a minimum IPL is done automatically to brina
up the system with only the master terminal active. DSP may then
be used to modify the core-resident DISCSUB list or to make other
changes to make room for the needed subroutines.

See page 2-15 for a list of DISCSUBS which are commonly made
core-resident. A list of all DISCSUB numbers may be found in the
software Definitions listing or in Appendix 7 of this manual.

Only the lower three digits of a DISCSUB number must be entered in
the list in CONFIU$ eg, 20 for BUILD, not 40020. DISCSUBS that
are flagged "included with another if core-resident" must not
themselves be entered in the core-resident list. LBSA must be at
least 31400 to allow any DISCSUS to become core-resident (see
Section 2.4).

2.10 How to Add Devices to the Systen

PLUAD may be called to load a device driver. The driver must
conform to the driver specifications described in Section 11, and
must be loaded as a $Filename (the first character of the Filename
must be a dollar sign). File type 77001 is used for a system
subroutine, system device driver, or interactive port driver such
as SLEC, SDAU, SMTAS, S$RTC, $TTY, SMMUX, SMTI, SALU, $DGMX, $BBMX,
or any $TERM. File type 00036 is used for a peripheral device
driver such as $MTAO, $LPT, $CRD, SPLT, $PTP, $PTR, or S$PTM,

After loading the tapes, an IPL is required for SIR to load the
drivers into core and link them to the system. If there is not
enough available core then a core ovaerflow will occur, in which
case & minimum IPL will be done, and the manager must restructure
core allocation in the CONFIG file or delete the driver loaded
(see Section 4.6). The CHANGE command may also be used to change
a driver’s Filename, dropping the dollar sign so that SIR will not
oring it into core.

DISCSUB Core Resident Copyright 1978
I SEP 78 2=26 Educational Data Systems



2.11 Log-0On Messaqes

In some instances, it is desirable to type additional messages
when each user logs on, such as notices about programming seminars
or changing account ID’s, or a notice that the system will be down
at a certain time for periodic maintenance or for use in
stand-alone mode. To do so, create a data file with the name
LOGOHESG, and format it as a sinale string of 75 characters on
Logical Unit zero. All strings entered in this file will be
printed after each user logs on. Althouah the user may suppress
all or part of his account status type out, these loa-on messages
can not be suppressed. A null string will terminate the output of
me ssages. lhe following Business BASIC program may be used to
create such a files

10 DIM AS(75)

20 BUILD #1,"<33> LOGNNMSG!H
30 INPUT "\215\7 “AS

4C WRITE #1,R3$AS

50 LET R=R+1

60 IF LEN(AS$)>0 GUTO 30

70 CLOSE #

IThe same program may be used later with line 20 channed to
20 OPEN #1,"LUJGONMSG"
to enter new log on messages. Also, line 30 could be changed to
30 INPUT "\2I15\LINE#, LINE? "R,AS
to allow changing specific lines of the lon on messaces. Also,
see Paraqraph 2.3.15 for changing the initial welcome messaae.
2.12 Loog-0On Charges

IT it is desired to assess a fixed charge each time a user lons
on, then change line 20 in the above program to

20 BUILD #1,"s$dd.cc <33> LUGONMSG!"

where dd.cc is the desired charge. CHANGE may also be used at any
time to change the cost of the LUGONMSG file. Since the LOGNNMSG
file is opened for the user by BYE each time a user loas on, the
user’s account is charoges its cost for that access.
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2.13 Log-Dn Restrictions

Selected users (identified by account group-user number) may be
restricted to log on only on certain ports and/or durina certain
times of day. This is controlled by a table startina at location
16600 (octal) in CONFIS. This block of CONFIG does not normally
exist, so before entering any log-on restrictions it is necessary
to allocate and zero out this block by givino DSP the commandsst

F CONFIG
A16000
K16000,16377,0

The log=-on restrictions table has four words per entry as followss:

viord O has an account number in the lower 14 bits (group-user
number). The top 2 bits define a mode as followss

10 Entry applies only to the group-user number aiven.

Ol Entry applies to all users in aiven group with user number
greater than the user number given.

10 Entry applies to all account numbers greater than the
account number given as a l4-bit number (ie, aroup = G and
user > U, or aroup > G, where G-U is the aroup=-user number
given).

11 Same as mode 10, but if match is found and it does not
allow log-on, then continue scanning table. In Aall other
cases, scan stops with first match.

Any restrictions on a user are determined by the first table entry
where a match occurss if no match is found then there are no
restrictions on the particular user. ihen a match is found, then
words | through 3 are used as follows:

viord | has the form nnnpop in octal, where nnn < 177 (octal).
Indicates that any account selected by word O may log on only on
norts ppp, ppp+ly, « . « ppp+nnn. Notet nnn = |77 ==> all ports 2

PPP -

flords 2 and 3 each have the form 00aabb, where aa<bb and bb<€0
(octal), and each of aa and bb is a half-hour since midniaht (in
octal). Any account selected by word O may loc on only if the
current time t is in the range aa £ t < hbb. The two words allow
two time ranges for each day.

The table is terminated by a zero where word 0 of the next entry
would be, unless the block is full (64 entries) in which case a
terminating zero word is not used, The value 100000 (octal) in
word O of an entry means "any account", and 177000 (octal) in word
I means "any port'". '
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For word 2 or 3, the time of day values are as followss?

lime = aa.or bb lime  aa or kth
CCe 00 00 12200 30
00230 .0l 12230 31
01300 02 13200 32
01230 03 13230 33
02800 04 14: 00 34
02230 10]5) 14230 35
0300 06 15200 36
03:30 07 15230 37
04:00 10 16200 40
04330 (] 16830 41
05: 00 12 17:00 42
05230 13 17¢30 43
06200 14 18200 44
06330 15 18¢30 45
07: 00 16 192 00 46
07330 17 19230 47
06300 20 20: 00 50
08¢ 30 21 202 30 51
0v: 00 22 21300 52
09330 23 21230 53
10300 24 22:00 54
1C: 30 25 22:30 55
11800 26 23:00 56
11330 27 23:30 57
12300 30 " 24200 60

The value 000060 (octal) in word 2 means "any time of day", and
word 3 will be icnored, t¥ords 2 or 3 are ianored if word |
indicates that the user is not on an allowable port.

The table is terminated by a zero where word O of the next entry
would be, unless the block is full (A4 entries) in which case a
terminating zero word is not used. The value 100000 (nctal) in
word O of an entry means "any account", and 177000 (octal) in word
| means "“any port". For example, the entries

000314
002004
004160
000016
041140
177000
002030
003242
000000

would allow users to log on to account group 3 user 12 (decimal)
only on ports 4 through 6 and only between 4:3C PM ~And 7:00 AM,
and it would allow users to loa on to any account in group 9 with
user number 232 to log on to any port but only durinc the hours
88CO AM to noon or 1:00 P¥ to 5:00 PHM,
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2.14 Automatic Program Start

Selected users (indentified by account group-user number) may have
a specified BASIC program started automatically after log-on, and
the program to be started can be dependent on which port the user
is on. This is controlled by a table starting at 16400 (octal) in
COiWFIG. This table may be up to three blocks long (16400 through
17777 octal), but the blocks do not normally exist. The DNSP
commands to allocate these blocks are similar to those for the
log-on restrictions block (see above). Each block of the table
holds up to 16 entries of 16 (octal 20) words each. Words O and |
have the same form as in the log-on restrictions tables if these
words indicate that a selected user is on a selected port then
words 2-11 are assumed to be a BASIC program Filename strinao, and
that proaram is started running. The string may be in the form
lu/Filenames otherwise, the user’s assigned Logical Unit 1is
assumed. For example, if DSP were used to make the entries

F CONFIG
A 16400
K16400,16777,0

164003 000201
164012 000000
[164028MENU

164202 140000
164213001003
1164223 INVENTORY

1644020

would cause the program MENU to be automatically started if user
2,1 logs on to port zero, and it would cause the program INVENTDRY
to be started if any user loos on to port 3 or 4. The program is
started running on the port where the user logs on as soon as all
log on information and messaces have been printed. See Section
2.3.14 if it is desired to suppress some or all of the accountina
information at log on time.
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3. DEBUGGING AND SERVICE ROUTINES

Three utility programs are available for debugging and patching
IRIS. BZUP is a small (one disc block) utility program which
includes the initial portion of the IPL sequence. DBUG is
included in the REX disc file for use in debuagina core-resident
code such as SIR, discsubs, drivers, and the interrupt service
routines. DSP is the most used debugger, since it is a processor
which can be used from any interactive port while the system in in
normal use. -

3.1 How to Use BZUP

The Block Zero Utility Package (BZUP) is a debug package that
occupies a single block at disc address zero on Logical Unit
zero. dhen in core, BZUP currently occupies locations 24000
through 24377 end uses locations 24400 throuch 24777 as a disc
block buffer area if disc transfers are performed. In addition,
EZUP contains the Initial Program Load start-up sequence for REX.
The disc driver in BZUP is also used by DRUG, SYSL, INSTALL,
CINVERT, CLEANUP, and SHUTDOWN., BZUP is loaded initially during
the SysGen procedure, and it may be reloaded at any time (see
Section 4.2).

Some disc controllers require a software driver that exceeds the
available space in BZUPj therefore, the BZUP for such a device
must be stripped down to become a disc driver only, and it will
not respond to any of th2 commands on the next page. Disc
controllers currently known to be in this cateaory includes

Kinicomputer Technology TDC-802
Diva D-14 and 4231

Data GCeneral 4046 and 4234
Xebec XDF=70

Ball 3300

To get B7ZUP from the disc, initiate an IPL as described in Section

5.1 or 2.2, except set switch | up before pressinag the START switch

(the IPL sequence will be executed if switch | is down). A space
will be printed if 3ZUP Aactually contains the debug facilities, or
the computer will halt if it is a stripped down versions if it
halts, CONTINUE may be pressed to resume the IPL sequence. Note?
switch | should usually be down hefore resuminag the IPL sequence
because having it up causes SIR to initialize the system for
minimum configuration (see page 5-2).

BZUP contains a simple disc driver for one particular disc
controller, thus necessitating a different BZUP object taps for
each dirferent disc controller. The partitioning constants at
locations 300 and 301 in BZUP (locations 24300 and 24301 in core)
determine to which disc drive and platter the Real Disc Addresses
will refer. The form of the partitioning constant depends on the
driver itself and is usually documented along with the code for
the driver in the BZUP or CONFIG listing. See Section 11.9.
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Each command to BZUP consists of a single letter or the RETURN
kev, and the command character may be preceded by an octal
parameter as shown below.

Command Rescription

as Open cell at address a.
a/ Display and open cell at address a.
1f Display and open next cell. An error will be
indicated if no cell is open.
nlf Store number n in open cell, then display and open
next cell. Error if no cell is open.
cr Return carriage (no operation).
necr Store number n in open cell, then open next cell.
Error if no cell is open,
aC Copy cells a through a+377 into disc buffer area.
ak Move the contents of the disc buffer area into
locations a through a+377. A
R - Set up for addresses to refer to real core. et
dR Read disc block d into disc buffer area, and set up
for addresses O through 377 to refer to this block.
Vi virite block in disc buffer back where it came from on
disc (d of last dR or dii command). H
dhi drite block in disc buffer onto disc at address d.
: Start IPL sequence and bring up IRIS$ or, if the

switches are set to the starting address of NBUG
(x25000), then control will be transferred to DBUG
after the REX file is loaded into core, rather than to
SIR for system initialization.

wheres a is any core address (octal 177776 maximum) :
d is any Real Disc Address
n is any octal number
1f 1is a LINE FEED
cr 1is a Carriage RETURN

BZUP acknowledges execution of a legal command by printing a

space. Illegal commands cause a question mark to be printed. If -
a disc read or write error occurs, the disc status word is printed -
followed by a question mark. A command may be aborted by the user
by pressing the ESC key Yefore pressina the command character.
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3.2 How to Use DBUG

DBUG is a complete position-independent debug package for any
Nova-type computer. There is a copy of DBUG in the REX disc

file. To use DBUG, do an IPL with switch | up to enter BZUP, then
set the data switches to the DBUG starting address (currently
25000), and type a colon. After REX, SIR, and DBUG are loaded
into core, control will be transferred to DBUG instead of to SIR.
NDBUG occupies octal 3000 words of core.

All operations can be performed from the master terminal,
including transfer of control to a user’s program and back to
DBUG. All operations are executed by typing one letter followed
by octal parameters as required (except "t" which is also preceded
by an octal parameter) and endina with a RETURN (see also
"Alternate Terminators" on page 3-10). The followina functions
are provided; the number in parentheses is the number of
parameters required for that particular function.

Type accumulators, carry flip-flop, and ION. (0)

Insert or remove Breakpoint(s) in user program. (0O, | or 2)
Change accumulator, carry flip-flop, or ION. (2)

Dump (octal, word or byte). (Il or 2)

Enter octal or symbolic. (I or 2)

Set up an address offset., (0, 1 or 2)

Get (read) a block from disc. (2)

Halt with accumulators, carry, and ION restored. (0, | or 2)
Input ASCII strino on master terminal. (1 or 2, plus text)
Jump with accunulators, carry, and ION restored. (0, | or 2)
otore a constant in a block of core. (3)

List program (octal and symobolic). (1 or 2)

Move block in core. (3)

Search memory for not-equal (with mask). (3 or 4)

Output ASCII string on master terminal. (1 or 2)

Punch paper tape on TTY or PTP., (0, | or 2)

Query location of breakpoints. (0)

Read paper tape from TIY or PTR. (0 or 1)

search memory for constant (with mask). (3 or 4)

Trace through user program. (1 or 2)

(not used)

Verify paper tape (TTY or PTR). (O or 1)

lirite a block on disc. (2)

Compute a checksum for a section of core. (2)

(not used)

Search for relative address reference. (1)

Enter one value (octal or symbolic). (1 plus value)

ST TUOE=RTT AT CTIMmMSO®>

<CHOGzTC

-~

o N < <

These functions are described in detail on the following pages.
All parameters must be entered in octal. The letters x, vy, Zz, a,
my, and n are used on the following pages to represent octal
parameters. Press the RETURN key after entering any command.
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Re~ENTRY TO DBUGS

To re—enter DBUG manually, RESET and START at 25000 or 25001.
DBUG’s normal starting address is 25000, which saves the CPU
statuss to preserve the previously saved CPU status, start at
25001 (this will also permit a return to a previous breakpoint via
Hy J, or T command). The use of some processors, however, will
destroy the core copy of DBUG,

DBUG may also be broucht into core, either by itself or with a
stand-alone file, by use of SHUTDOWN (see page 8-6). BZUP is not
brought into core by SHUTDOWN, however, so the G and W commands in
DBUG can not be used in this case.

ADDRESSING MNODES3

For many commands, DBUG allows either word or byte addressing,
using either real core addresses or "offset" (virtual) core
addresses based on an offset that has been previously entered (by
an F command). DBUG also is designed to allow addressing up to
64K words of core memory. This is accomplished by having two word
addressing modes (real and virtual), and three byte addressina
modes (virtual plus two real modest lower 32K and upper 32K).
These modes are invoked by the optional second parameter "a" shown
 for commands D, E, H, I, J, L, and O (except that H and J do not
permit byte addresses).

a Meaning

omi tted word address, including offset
0 word address, absolute
| byte address, using offset
2 byte address, lower 32K absolute
3 byte address, upper 32K absolute

For those commands where nb "a" parameter is shown, the addressing
mode (if any) is the same as "a omitted" abovet ie, word address
including offset (if any).

WARNINGs If using the G and W commands, BZUP must be in core.
3oth DBUG and BZUP are position independent, but BZUP must be 1000
words (octal) ahead of DBUG to supply the disc driver for the G
and i commands. A backslash is printed if a read or write error
occurs, or if DBUG is able to determine that BZUP is not present.
The partitioning constants in BZUP determine which Physical Unit
is to be used.

CAUTIUN: If using the Iomec disc, do not use the G command to
read a disc block into page zero of core, since cell 20 is used by
the disc controller as a word counter. Exceptionss BZUP and page
zero of REX each contain =357 octal in cell 203 therefore, these
blocks can be read into core in page zero without disturbing the
word count.
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DETAILED DESCRIPTION OF COMMANDS FOR DBUGS

A

Bx,n

BO,n

Cx,y

Dx,a

Type the contents of registers AO, Al, A2, A3, the
carry flip-flop, and interrupt status as they were at
the time DBUG was entered. The interrupt status is
typed as an E for enabled or D for disabled. If DBUG
was entered from a breakpoint, the type-out is
preceded by that breakpoint location and a colon.

Insert breakpoint #n (n = O or 1§ O assumed if n
omitted;s see below for larger n) in the user proaram
at address x. If a previous breakpoint #n had been
established (and was not in the meantime modified), it
is restored to its original state before this new
breakpoint is inserted. The breakpoint itself is a
JMP @17 (for breakpoint #0) instruction, and DBUG puts
a pointer to its breakpoint routine in location 17
octal. For breakpoint #1, location 16 is used. If
control later reaches address x, then x is typed
followed by a type-out of the reaisters, carry
flip-flop, and interrupt status as in A above. Each
breakpoint requires its own page zero cell. If enough
such cells are available, up to four breakpoints may
be used (numbered O through 3). To create additional
breakpoints or change their page zero cells, simply
insert the desired page zero addresses at locations
10, 12, 14, or 16 relative to the beginning of DEUG.

A zero at any of these locations marks the end of the
breakpoint list. DBUG itself can be used to do thiss
then use Q to confirm the new values.

Remove breakpoint #n (#0 if n is omitted), restoring
the instruction at that location. Note that a
breakpoint cannot be put at location zero.

Remove all breakpoints that have been established.

Change accumulator, carry flip-flop, or interrupt
status. If x is 0, 1, 2, or 3, then y is stored as
the saved value for accumulator x. If x is 4, then
the saved value of the carry flip-flop is set to 0 or
| depending on whether y is O or not. If x is 5, the
interrupt enable status (ION) is set to 0 (disabled)
or | (enabled) depending on whether y is 0 or not.

Dump memory in octal, beginning at location x, using
addressing mode a. Eight words (or bytes if a byte
address mode is used) are typed per line, with the
address of the first word (byte) at the beainning of
each line.
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Exya Enable entry at address ¥, using address mode a. The
address (chanoed to a word address if it was a byte
address) is printed, followed by a colons a value
(octal or symbolic) may then be entered, followed by a
RETURN. The next address (x+!) will then be printed
and opened for entry, and entry continues into
sequential cells until ESC is pressed to terminate
entry. Relative addresses may be entered either as
.+n or as absolute. Absolute addresses less than 400
(octal) are interpreted as page zero rather than
relative. DBUG understands all standard assembler
symbols and the arithmetic skips (SGR, SGE, SLS, SLE,
SEQ, SNE, SK7, SNz, SSP, SSN, SGZ, SZN, SKE, and SKO),
in addition to the following special CPU instructionss

IOR (62677 = I0RST) PDS n (DIA n,CPU = READS n)
HLT (63077 = HALT) ITA n (DIB n,CPU = INTA n)
[EN (60177 = INTEN) MSK n (DOB n,CPU = MSX0O n)
IDS (60277 = INTDS)

Notes If no entry is typed in before the RETURN, the
present content of the opened location is typed out in
octal and symbolic form to allow examining the cell
before entering. If another RETURN is then typed,
again without an entry, the next address will be
printed and opened for entry. If “t" is typed 1nstead
of RETURN, the previous address is typed and opened.

If "/ is typed instead of RETURN, the same address is
typed and opened, This last feature is convenient for
confirming an entry just typed in, and for examining
it in both octal and symbolic form.

Fx,y Establish an address offsets ie, a fixed difference
between real absolute core addresses and virtual
addresses as entered and listed in DBUG. The
di fference x-y (where x is the real core address and y
is the virtual address on the listing) is added to
each address entered and subtracted from each address
printed. If y is not entered then x is used as the
offset. An F is printed at the begimina of each line
whenever a non-zero offset is in effect. Type FO to
revert to direct core addressing.

F save the current offset value, and reinstate previous
offset that was in effect before the current one was
established. Types the offset being reinstated. This
allows the user to alternate between two different
offsets (or between one offset and real core).

The offset can be used to convert a real address to virtual or
vice versa. For example, while in virtual mode, a temp cell
containing a return address (which is real) is dumped. To convert
this to virtual, put a breakpoint at that address, then revert to
real mode by typing F, and query the breakpoint be typina 0. The
address will be printed in real form. Return to virtual mode by
typing F again, and aet rid of the breakpoint by typina R.
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UX,¥

Hx,a

H

Ix,a
text

Jx,a

KXyY 92

Lx,a

MX Y42

Copyrignt

Get a block from disc. Real Disc Address x is read
into core locations y through y+377. Gx will read
into page zero, and G will read block zero (BZUP) into
page zero. See WARWING on page 3-4! A backslash "\"
and the disc controller status word indicating the
error will be printed if any disc error is detected.

Halt with registers and carry restored. The
instructions after the halt will restore the interrupt
status and then execute a jump to location x, using
word addressing mode a. INST STEP may then be used to
step through the user’s program.

Same as Hx,a except will return to the breakpoint from
which DBUG was entered. See "J" below.

Input ASCII. Characters following the RETURN are
stored in memory, using Aaddress mode a, startina at
location x, two characters per word, (similar to .TXTF
pseudo=-op in the assembler with left-right packina).
Input is terminated hy pressing ESC, which causes a
zero byte or word to be stored.

Jump to location x, (using word addressina mode a) with
registers, carry, and interrupt status restored. Same
as Hx except that it does not halt before jumping.

Return to user program at the breakpoint from which
DBUG was entered, after restoring accumulators, carry,
and interrupt status. Does not remove the

breakpoint. May be used after setting a new
breakpoint (same # or different), in which case
control is still passed to the old breakpoint location
from which DBUG was entered. Types a backslash if
DBUG was not entered from a breakpoint.

Store the octal constant z in. absolute locations x
through y, inclusive.

List program, both octal and symbolic, starting at
location x, using address mode a. To terminate
listing, press ESC. Relative addresses more than 7
away are listed as absolute.

Move block in core. Absolute locations x throuoh vy,
inclusive, are moved to the area startina at location
z. The source and destination areas may overlap in
either direction without bad effects. May be used to
move DBUG as longy as the destination area does not
overlap the source area.
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I‘«X, y’ Z 'm

Ox,a

Px,y

Px

Rx

OSX Y eZ,yM

Search for not-equal. Same as Sx,Y,z,m except that it
searches for a not-equal condition.

Output ASCII. The contents of core starting at
location x (using address mode a) are typed out as
text, two characters per word, Output is terminated
if a zero byte is encountered.

Punch paper tape from core locations x through vy,
inclusive. Will punch on high-speed punch (device
code 13) if available and turned on, else punches on
TTY (device code 11). To punch on the TTY, type in
the command up to but not including the carriage
return, then turn on the punch, and press return.
when the punchino is complete, turn off the punch
before entering the next command. Punches about 2
feet of leader before the data if this is the first P
command since DBUG was started or since an end block
plus trailer were punched,

Punch an end block with starting address x, followed
by about 2 feet of trailer.

Punch an end block without starting address, followead
by 2 feet of trailer.

Query breakpoints. Types the paae zero cell
corresponding to each available breakpoint and the
core address (if any) where that breakpoint is
currently set.

Read punched paper tape, from the master Teletype 1if x
is omitted or is zero, or from the high-speed paper
tape reader (device code 12) if x=1. If a checksum
error occurs, or if an attempt is made to write into
non-existent core or to overwrite DBUG itself, further
reading is stopped, and the address where the error
occurred is typed out., If the tape contains an end
block with a starting address, the computer will halt
with the starting address in A2. If CONTINUE is then
pressed, it will jump to the starting address.

Search locations x through y, inclusive, for the
constant z. FEach word is first ANDed with mask m
before comparison with z. If m is not entered, it is
assumed to be 177777% ie, a search is made for an
exact match with z. The use of the mask is best
explained by an example?! the command '
SX,y,60025,160077 will search locations x through y
for any I/9 instruction for device 25. When a
comparison is found, its address and contents are
typed in both octal and symbolic forms.
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Tx

Ix,y

Vx

WX,y

x4y

Zx

xsvalue

Copyright

where the last breakpoint was encountered or where a
previous trace left off, whichever occurred last.
Types a backslash if no such startina point exists.
If x =0 or 177777, traces forever. If x is omitted,
traces one step. To start tracing at a certain
location, first put a breakpoint at that location,
then jump there using the J command, which will of
course immediately hit the breakpoint, and finally
give the desired T command. For every program step
that is traced, types the core address, the
instruction in symbolic form, and the numbher and new
content of any accumulator which was involved in this
instruction. Note: trace works by pushing breakpoint
#0 ahead of itself. Therefore breakpoint #0 is not
independently available when using T.

Same as Tx except suppresses intermediate type-out
unless location y is written into by the instruction
being traceds ie, the instruction is a STA, ISZ, or
DSZ, and it addresses location y, regardless of
addressing mode. Can be used in the form TO,y to
determine if location y is ever written into by the
user progaram.

Verify paper tape from TIY (x = 0 or none) or PTR (x =
1)e If a verification error is found, its address is
typed out. '

AWrite a block on disc. lLocations y through y+377 are
written at Real Disc Address x. Wx will write page
zero on the disc. GSee WARNING on page 3-4! A
backslash "\" and the disc controller status word will
be printed if any disc error is detected.

Compute and type a "rotating" checksum over core
locations x through y. The checksum is produced with
an ADDL instruction in order to detect a change if two
words in core are swapped. Useful for testing if a
change has occurred anywhere Iin a section of core.

Search for relative addressino reference. The 256
words centerad on location x (usina the "a omitted¥®
addressing mode) are searched for any memory reference
instruction that references location x using relative
addressing. Any such instruction is listed in octal
and symbolic form.

Enter octal or symbolic. The value agiven (either
octal or symbolic) is stored at location x, using the
"a omitted" addressing mode. If "value" is omitted,
types the prasent contents of location x followed by a
colon, after which a new value may be entered. See
the "E" command on page 3-6 for more information.
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REMARKS:

The carry light flashes while DBUG is waiting for an input
character to be entered (except in I mode). This is a signal that
DBUG is active and will respond to input.

If an error is made while entering control information, three
choices are available for correcting it.

l« Press ESC (or CTRL D or ALT MODE) to delete the type-in and
enable a new type-in.

2. Press CTRL A (or CTRL H or RUBOUT) to backspace the last
character typed in, as in IRIS. CTRL H echoes itself$ the other
two echo the character being deleted.

3. If the error was in entering an octal value (not part of a
symbolic instruction), type a few zeroes followed by the correct
octal number, as DBUG only uses the last six octal digits typed in
for an octal word.

DBUG normally occupies core locations 25000 through 27777.
However, DBUG may be moved at any time by use of its Move
instruction (even into uoper 32K in a 64K system). After moving,
the P command may be used to punch a tape of DBUG for the new
location if desired. D3UG cannot punch itself in its own
location, however, because it changes certain cells in core
between the time it punches the checksum and the time it punches
the data, thus producing a checksum error.

If it is desired to use DBUG with the EDSI Mighty-Mux (TTY option)
at a Baud rate other than 110 Baud, enter the desired PCB and PCON
in words 2 and 3 relative to the beainnina of DBUG. PCB is the
port control block address to be used for setting up the
Mighty-#ux, and PCON is the port control word for the desired Baud
rate and parity mode (eg., 50057 for 9600 3aud, even parity). To

disable Mighty-Mux setup, put a O in word 2 of DBUG.

A return delay may be caused by entering a non-zero value in word
4 of DRUG. Smaller values cause longer delays.

ALTERNATE TERMINATORS:

Instead of RETURN, two other terminators may be used in certain
cases, as already described under E above.

l. Slash (/) allows putting multiple commands on one line, as it
converts the usual RETURN into a slash. (Do not use with L, N, S,
or Z, as it will not increment the operand address.) Examples

B1234/ B1400,1/ J1234/
2. Up-arrow (%) causes addresses to count backwards for the E, L,

Ny S, and Z commands. Can be used with S or N to find the last
location below a given point where the search conditions are met.
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3.3 How to Use DSP

The Disc Service Processor (DSP) is an on-line interactive utility
package for use in servicing and debuaging processors and other
files under IRIS. Any location in core or any file on the disc
can be easily examined and modified by use of DSP$ therefore, the
use of DSP is restricted to the system manager and EDS personnel.
To initiate use of DSP, log on to the manager account at any
terminal, and enter the system command

DSP Ekey
or
NDSP EkeyE Filename

where "key" is the password assigned to DSP (see Section 4.9), and
Filename is the name of a file to be selected (see "F" command on
page 3-13). After initially enterina DSP in this manner, it may
be re-entered from the same terminal without the password. 7o
prevent unauthorized persons from using DSP, be sure to exit with
an X command, and always log off when leavino a terminal.

Each time DSP is entered, the identity of the currently selected
file (or core) is printed, and any of the commands described on
the following pages may be civen. DSP may operate on core or on
any disc file as "virtual core". Press the RETURN key after
typing any command. All commands which examine and/or modify
memory operate on either real core (assumed on initial entry) or
on the file or disc block last selected by an F, G, or H comrand.

REMARKS S

Any address x may be given as a byte address by appendina a hyphen
to the address. For example, D3025- will dump bytes starting with
the right-hand byte of word address 1412, and E17000- will allow
entry of bytes starting at the left hand byte of word address
7400, Wo value may exceed 377 octal when using byte addressing.
If a byte address is civen when a driver file is selected, then
that byte address in real core is referenceds; this eliminates the
need to select real core to examine the driver’s buffers.

The core-resident copy of a discsub or driver may be addressed by
appending an apostrophe to any address x, where x is the virtual
address (as shown on the listing). 0DSP does all address
conversions, and the user may examine or modify the core-resident
copy as if it were at the location shown on the assembly listing.

DoP will accept lower case command letters in place of the upper
case letters shown on the following pages, except that the "N" in
the "LxN" command must be entered as upper case.

Copyright 1978 How to Use DSP
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DETAILED DESCRIPTICN OF CAMMANDS FOR DSPs

X3v

AX

Bx

Insert the value v at address x. Very useful for
entering into a single memory location. The value v
may be either a symbolic instruction or an octal
numober. See the "E" command for more information.

Append the block which will contain address x to the
file selected by the last F command. The first core
address and the Real Disc Address of the appended
block will be typed out. The block is filled with
077377 halt instructions.

Insert a breakpoint at address x. This command is
meaningful only if the specified file is a processor.
If that processor is then used on the same port, and
the breakpoint is encountered, then control will
revert to D5P, and a print out of the reqgisters and
carry flip-flop will occur. The breakpoint is cleared
when it is encountered, and it is also cleared by any
F, Gy, Hy, or X command,

Exy,[conditions] Insert a conditional breakpoint at address x.

C command

Dx

A breakpoint may be conditional on a register
containing a specified value (indicated by "Ar=v",
where r is a register number O to 3, and v is an octal
value), and/or conditional on a memory cell containino
a specified value (indicated by "x=v", where x is a
memory address), and/or the breakpoint may be
activatad only arfter executing the instruction at the
breakpoint location a specified number of times
(indicated by an octal value by itself). For examples

B7235,A1=260,225=16003, 4

will breakpoint the fourth time that location 7235 is
reached with the value 260 in reaister Al and the
value 16003 in memory location 225. The conditions
may be given in any order, and the memory location may
be specified indirectlys eq, @37422=177723 means that
the contents of location 37422 is used as a pointer to
a cell that is to be checked for the value 177723,
Notes the BREAK discsub must be core-resident before
using conditional bhreakpoints.

The "command" given is passed on to SCNPE as a system
comnand. This is equivalent to pressina CTRL C and
then entering the same command.

Jump octal starting at address x. The contents of
storage starting at location x are printed in octal,
eight words per line. The address of the first word
of the line is printed at the beainning of each line.
Listing may be terminated by pressina ESC.

How to Use DSP Copyright 1978
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F Filename

T

Gu/x or Gx

Ixstext

X,y

Copyright 1978
Educational Data Systems

Enter octal or symbolic starting at address x. Each
entry must be followed by a RETURN. Press ESC to
terminate entry mode. Machine instructions may be
entered in symbolic form, but device addresses must be
given in octal rather than using the device name in
I/0 instructions (eg, 10 rather that TTI). Labels may
not be used, but absolute addresses will be converted
to relative 1if possible.

Select the file identified by Filename to be examined
and/or modified by other commands. Loaical Unit zero
is assumed unless given in the form u/Filename, where
u is the Logical Unit number in decimal. Notet if an
extended random file is selected then any address x
given will refer to a location in the header extenders
rathar than to the data blocks.

Select this port’s active file to be examined and/or
modi fied by other commands. The form F&n will select
the active file of port number n to be examined and/nr
modi fied by other commands. CORA in the active file
file header is ionored, and all addressing is relative
to the beainning of user storage in the partition.

Select real core to be examined and/or modified by
other commands.

Select the disc block at Real Disc Address x on
Logical Unit u (where u is in octal) to he examined
and/or modified by other commands. In this mode, only
addresses less than 400 octal will be accepted. The
simple form Gx assumes Logical Unit zero.

Select the header block of the currently selected file
to be examined and/or modi fied by other commands. In
this mode, only addresses less than 400 octal will be
accepted, '

Input ASCII string, where "text" is any string of
characters, starting at address x. Result is
identical to use of assembler pseudo-op .TXTF with
reverse packing (przceded by .TXTM 1). A CTPL Z will
be entered in the string as a RETURN code.

Search for potential Aaddress errors. Scans from
address x=200 through x+177 for all relative reference
instructions spanning address x that are less than vy
words from maximum relative displacemants ie, any
place that an address error would ke caused by
inserting y lines of code at location x.

How to Use DSP
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KXyys2z

Lx

LxN

HX 4y 42

NXyYyZ

Nx

PXyy

Px

854

Store the octal constant z in locations x through vy,
inclusive.

List as symbolic instructions starting at address x.
Listing may be terminated by pressing ESC.

Same as Lx except each value is a2lso printed in octal.

Move the contents of locations x throuah y, inclusive,
to the locations startinc at z. The source and
destination areas may overlap if desired without bad
effects or loss of information.

This command and the similar Nx,y,z,m command are the
same as the respective S commands except that a
not-equal comparison (rather than equality) causes the
contents of a cell to be listed.

OQutput ASCII string starting at address x. Dutput
terminates on any byte less than 200 octal or if ESC
is pressed. A CTRL E code is printed as a colon.

Punch locatinns x through y, inclusive, on the high
speed paper tape punch in binary loader format. If
the system does not have a high speed punch (no $PTP
driver) then DSP attempts to use the master terminal
($PTM driver). Notet: leader is automatically punched
when the first Px,y command is given.

Punch an end block with a starting address x, which
must be non-zero, then punch trailer. HMust be
prececed by at least one Px,y command.

Punch an end block with no starting address, then
punch trailer. JMust be preceded by at least one Px,y
command.,

Query cell continuously. Repeatedly prints the
contents of address x in octal, allowina a swap after
each print out. May be used from one terminal to
monitor changes to a cell, either in core or in a disc
file, while 2xecuting tasks from another terminal to
cause such changes. Terminate by pressina ESC.
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Rx

SXyY ez

SX’Y’Z'm

Ux

Read binary format paper tape on the high speed reader
into the destination selected by the last F command.
Each tape record (about four inches) is read into a
buffer and checksummed before data are stored. The
first 21 words octal of the last breakpoint snapshot
will be lost because the same buffer area is used. If
the system does not have a high speed reader (no $PTR
driver) then DSP attempts to use the master terminal
($PTM driver). See "How to Load a Text File" in the
IRIS User Reference Manual for restrictions on using
$PTM.

Same as R except that all addresses on the tape are
displaced the same amount so that the first word on
the tape qgoes into address x, which must be non-zero.

Search locations x throuch y, inclusive, for the octal
constant z. If found, the location is printed, and
the contents of that location are listed as a symbolic
instruction.

Same as Sx,y,z except that the contents of each cell
are ANDed with mask m before being compared with
constant z. For example, the command

5400, 1120,53,101777

will search locations 400 through 1120, inclusive, for
any instruction referencing location 53.

(Not used)

Print snapshot yanked into FMAP cells of active file
at last breakpoint. Start print out (in octal dump
format) at virtual address x where y <= x <= y+100 and
y 1s the snanshot address set by the last Y command.
Cautions the addresses will be wrong if a different Y
command has been given since the breakpoint was
encountered,

Copyright 1978 How to Use DSP
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fiu/x or Wx

Yx

Zx

ZXyY

-

Verify paper tape. This command and the Vx command
are the same as the respective R commands except that
information from the tape is compared with the
contents of the selected file (or core) instead of
being stored. If a difference is detected, the
address and the word from storage are listed.

firite the disc block selected by the last G or H
command on disc at Real Disc Address x of Loaical Unit
Ue - This command will be rejected if u/x is not a
legal Real Disc Address or if a single disc block has
not been selacted. The simple form Wx assumes Loaical
Unit zero.

Exit from DSP, clear any existing file selection or
breakpoint, and prevent re—-entry to DSP without the
password,

Set first address of 101 word (octal) core area to be
vanked into the FMAP cells of the active file header
as a core "“snapshot" when a breakpoint is
encountered. If x=0, don’t yank any area of core.

Search for relative reference. The 256 words centered
on location x are searched for any storane reference
instruction that references location x usina relative
addressing. Any such instruction is listed in
symbolic form.

Same as 7x except a search is done for each address x
throuah vy.

Comment. Any line startina with a semi-colon will be
ignored by DSP. This is used mainly to include
comments on patch tapes.
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4, SYSTEM UPDATES

Before making.any system update it is best to have a current
backup of Logical Unit zero and to REMOVE all other Logical
Units. Also, in some cases, it is necessary that no other users
are active on the system. Back up the updated system as soon as
it has been determined that the update is satisfactory.

There are five catagories of system updates which are entered as
followss

1) A new processor (eg, a new language processor or a nhew
system utility processor) mav be loaded by use of PLMAD
(see Section 4.1).

2) A new version of an old processor may be loaded in either
of two wayss

a) CHANGE the name of the old processor (or KILL it),
then use PLOAD to load the new version, or

b) Use DSP’s “R" command to overléy the old version as
described for DISCSUBS in Section 4.3.

3) A new version of a system file must be loaded by
overlaying the old version as described in Section 4.3 or
by doing a SysGen.

4) Patches and patch tapes are entered by use of DSP (see
Section 4,.,10).

5) The system configuration may be chanced at any time as
described in Sections 2.4 through 2.10.

4.1 How to Use PLOAD

To use PLOAD (the system Proaram Loader) you must be logged onto
the manager’s account on the master terminal. Then type the
system command PLOAD, and press the RETURN key. Once called,
PLOAD disables interrupts and in effect stalls the system for the
duration of loading tapes, but the active files are not
disturbed. Upon exit, the system will resume all operations that
were running before PLOAD was called.

PLUAD first asks which reader you wish to use to load the tapes.
Two choices are available: (0) master Teletype reader, or (1)
high-speed tape reader. Press either the zero key or the one key
to select the desired reader.

hen asked “"INAME?" enter the Filename under which to build the new
file, or press CTRL C to exit from PLOAD. Existing files cannot
be replaced by PLOAD. To replace an old file, either delete it or
change its name before calling PLNAD.

Copyright 1978 System Updates, Use PLOAD
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A WITYPE?" will be requested for each file being loaded. Refer to
Section 2.3.6 for a table of processor types, and to Section 8.7
if making up a new file type.

If PLOAD prints "RDR OK?" the tape has aborted due to a reader
time out. Try loading the tape again from the beginning. A
second failure to load indicates either a bad tape or a hardware
problem in the tape reader.

After loading any file, be sure to make any necessary patches.
Multiple part processors such as BASIC/RUN/RUNMAT should not be
replaced while the system is in use since the parts refer directly
to each other.

A new version of a language processor (such as BASIC) might not be
compatible with saved files in that language. In such a case, all
such program files must be DUMPed to text files, and the saved
versions must all be deleted before replacing the processor. The
new version of the processor is then used to LOAD and reSAVE the

prograns.

4.2 How to Replace BZUP

BZUP may be replaced by use of the binary paper tape loader.
SHUTDOWN may be used to get the loader into core (see Section
8.4). After the BZUP tape has been loaded into core, the computer
should halt at address 244033 if not, RESET and START at 24400.
Now press the CONTINUE switch to write BZUP on the disc, then
press the colon key to do an IPL and bring up IRIS.

4.3 rlow to Replace DISCSUBS

This file occupies a fixed location on the disc, thus requirinag a
special procedure for replacement. DISCSUBS may be replaced,
either in whole or in part, by use of D5P’/s “"R" command (see
Section 3.3) to read the new tane in, overlaying the current
DILCSUBs file. To replace all or any part of DISCSUBS by this
method, be sure that there are no other users on the system, put
the tape to be loaded in the tape reader, and give DSP the
commands

F DILGCSUBS
R

for each tape to be loaded. If a checksum error occurs, back up
the tape to a record gap at least one record ahead of where the
error occurred, and repeat the R command (restart the tape from
the beginnina if unsure of how to read record gaps and addrecses
on the tape). See Section 10.2 for more information. If usina
the master terminal tape reader, see to "How to Load a Text File"
if the IRIS User Reference Manual for restrictions on using $PTH.

WARIVING! Do an IPL after loading all tapes and before usina the
system ror any other purpose.

Replace BZUP, DIoCSUBS Copyright 1978
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4.4 How to Replace DBUG

DBUG resides in the REX file. If it becomes necessary to replace
DBUG, put the DBUG tape in the paper tape reader, enter DSP, and
give an "F REX" command followed by an "R" command. The tape will
be read into the REX file, overlaying the old version of DBUG.

4.5 How to Replace REX, SIR, and PLDAD

The preferred method of replacino these system components is to do
a new System Generation. The following procedure will permit
doing this without loss of users”’ files on the system discs

1) Use COPY to copy all users”’/ files on Logical Unit zero to
any other Logical Unit (see "How to Use COPY" in the IRIS

User Reference Manual).

2) Punch a tape of the current users”’ accounts by giving the
system command

COPY $PTP = ACCOUNTS

‘or substitute $PTM for $PTP if the system does not have a
high speed punch. Notes this step and step 4 are not
neccessary if using the default accounts or if all new
accounts are to be created.

3) Do a new SysGen on Logical Unit zero (see Section 2.3).
Exercise the new system to be sure it is working properly.

4) Load the tape of accountina information punched at step 2
by giving DSP the commands .

F ACCOUNTS
R

It will be necessary to append additional blocks if the
old ACCOUNTS file exceeded 16 entries. To do this, first
give DSP the commands

F ACCOUNTS

A 400

A 1000

etc. until enough blocks have been appended.

5) Use COPY to copy any desired users’ files back to Looical
Unit zero, or avoid steps | and 5 in future updates by not
allowing users’” files on Logical Unit zero.
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An alternative method of replacing REX, SIR, and PLOAD without
having to move user’/s files is as followss

1) Do a backup of Logical Unit zero. Check that the REX and
gYSGEN tapes to be used have the same assembly and punch
ates.

2) Enter DSP and give an "k REX" command.

3) Put the REX tape in the paper tape reader, and give DSP an
WRY command. This reads the REX tape into the REX file,
overlaying the old version of REX.

4) Take the SYSGEN tape and visually locate the record that
starts at 14000 octal (the current starting address of
SIR). Put the tape in the reader starting at that record,
and give DSP another "R" command. SIR will be read from
the SYSGEN tape into the REX file, overlaying the old
version of SIR. A "NO SUCH ADDRESS" error will occur near
the end of the tapes this is okay since SYSL is also on
this tape but is not contained in the REX file.

5) Put the proper SOV (SysGen Overlay) tape in the reader,
and give DSP another "R" command. SOV will be read into
the REX file, overlaying the proper locations as it does
when it is read into core during a SysGen.

6) Take the REX tape and visually locate the record that
starts at 200 octal. Put the tape in the reader starting
at that record, and ocive DSP an "F PLOAD" command followed
by an "R" command. A "NO SUCH ADDRESS" error will occur
after reading a few feet of tapes this is okay since only
400 words octal of this tape are read into PLOAD.

1) Put the SYSGEN tape in the reader (starting at the
beginning), and give DSP another "R" command. Since PLNAD
is the first part of the tape, it will be read in and will
overlay the old contents of the PLOAD file. A "NO SUCH
ADDRESSY error will occur when the tape has been read
beyond the portion containing PLOADs this is okay because

“only the first part is needed.

8) Do an IPL by starting at location 4. Check out the
system, including PLOAD, then do a backup.

It is necessary to replace all of REX, SIR, and PLOAD at the same
time from tapes with the same assembly and punch dates. Failure
to replace all of the components when any one is being replaced,
or the use of tapes with different dates, could result in loss of
the system.
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4,6 How to Replace SCOPE, BYE, DSP, or MESSAGES

To replace these files, first change the Filename (eq, to
OLDSCOPE, OLDBYE, etc.), use PLOAD to load the new tape under the
correct Filename (see Section 4.1), and then do an IPL immediately
after loading the new tape. To do this, RESET and START at
location 4 without first exiting from PLOAD. SCOPE, BYE, and DSP
are system processors, however, which cannot be changed or deleted
without first changing their file type. Use DSP to change the
type by giving the commandss

SCOPE (or F BYE, or F DSP)

—_ I T

0333401

When finished, the old processor (OLDSCOPE, etc.) may be deleted
by giving the command

KILL EkeyE Filename

where Y“key" is the password to KILL for deleting a processor (see
Section 4.9) and Filename is the name of the processor to be
killed (eg, OLDSCOPE).

4,7 How to Replace BASIC, RUN and RUNMAT

These processors may be replaced as described in Section 4.6
except that special action must bhe taken to link these processors
properly to esach other. After exiting from PLOAD, use DSP to put
zero in location 200 in BASIC (not necessary if BASIC was
replaced). Exit to system command mode, type BASIC, and press the
RETURN key twice to cause BASIC to link itself and RUNMAT properly
to RUN.

4.8 How to Replace 0Other Processors and Drivers

Other processors and peripheral device drivers may also be
replaced as described in Section 4.6. After deleting the old file
or changing its name, PLOAD may be used to load the new tape with
its normal type. New processors and drivers for new peripheral
devices may be also loaded by use of PLOAD. A new peripheral
driver will not be available for use, however, until an IPL has
been performed.
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4.,¥ How to Change Processor Passwords

The SHUIDOWN, DSP, PUORT, CLEANUP, and KILL processors each have a
password in location 70 of the processor to provide a double
protection against unauthorized use. The object tapes have all
passwords assigned as "X". Any time the tape is loaded, the
password should be changed. DSP may be used to examine and/or
modify a password., For example, if the password to DSP is to be
XR2Z then DSP may be qiven the following commandss

F DoP to select DSP
05/0 to examine the current password
Ib/08XR2Z the password becomes XR2Z

Up to 15 ASCII characters (letters and digits only) may be
specified as the password.

4,10 How to Enter Patches and Patch Tapes

Minor modifications or patches may be made to the system at any
time by use of DSP. It must be realized, however, that someone
may be using a processor at the same time you are modifying it.
Do not enter a patch in such a way that the code may be used when
only partially complete. Enter the entire patch first in a free
area, and then enter the jump to the patch. Of course, the
processor to be patched must first be selected by use of DSP’s F
cormmand. ‘

Many updates supplied by EDS are in the form of patch tapes. Each
tape contains all necessary instructions to DSP to make the patch,
including selecting the file (or files) to be patched. To use a
patch tape it is only necessary to loag on to the manager’s account
and select DSP. Then place the patch tape in the terminal’s
reader, and press its START switch momentarily. The tape will
make the patches and exit from DSP. In most cases, such patches
may be made while the system is in use$ in some cases, however,
the cover letter sent with the tape will instruct that all other
users must log off before the patch is entered. The PNRT ALL
EVICT command may be used to insure that all users are off of the
system (see Section 8.10).

Patch space is available at the end of REX for patching the
operating system itself. The PATSP (Patch Space) and ENDP (End of
Patch Space) cells in the INFO table in the REX file (not in core)
indicate what space is available for such patches. A new patch
should be entered starting at the address in PATSP, and it must
not extend beyond the address given in ENDP. When the patch is
entered, PATSP (in REX) must be changed to point to the next
location after the end of the patch. The Software Definitions
listing gives the displacements of PATSP and ENDP in the INFN
table.
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5. START-UP AND SHUT=-DUWN PROCEDURES

Under most circumstances, it is recommended that the system be
left running 24 hours a day. However, some users find it
necessary to shut down at night or on weekends. Also, if the
Power Fail Auto Restart option is not in the computer, it is
necessary to start up the system after a power fallure. The
system must also be restarted after use in stand-alone mode.

5.1 System Start Up Procedure

Turn the computer switch to the ON position, then turn on the
master terminal and the disc (in some installations the disc power
may go on with the computer). Wait for the disc to reach full
speed; some disc drives have a "ready" light to indicate
operational speed.

Set the switches to address 000000 and press RESET, then STAPT to
restart the system gnly if it was shut down by use of a simple
SHUTDUWN command (see Section 5.3) or if a power failure occurred
and the computer does not have the Power Fail Auto Restart option
or the power switch was not in the LACK position. Do not attempt
to start at location zero if the system was used in stand-alone
mode, or if system operation was terminated in any other manner.

Set the switches to address 000004 and press R:ESET, then START to
do an IPL and restart the system gnly following a temporary shut
down without the use of SHUTDOWN or if a stall occurred.

If either procedure fails to start the system on the first try
then use the proper IPL bootstrap procedure as given in Section
5.2. Unce the computer is started, turn the computer power switch
to the LOCK position and remove the key. Notes a halt with 67077
in the data lights indicates a disc read error that could not be
corrected with 16 retrys. PRegister Al contains the Real Disc
Address of the block which could not bhe read.

The IPL (Initial Prooram Loac) sequence brings a fresh copy of the
operating system into core from the disc. Then the System
Initializing Routine (SIR) takes over to perform many start up
tasks, one of which is to examine all files non the system disc,
checkiny for several types of errors. This may take a minute or
more on a large disc. If an error is detected then a message is
printed identifying the file and the type of error. In most
cases, it is desirable to delete the file, which is done by
pressing the space key (or any key other than "&" or RUBOUT). If
the error message indicates that the file was beina built or
deleted, then the file may be saved (and the build and delete
status bits cleared) by pressina the "3" key. If nothing is done
within 20 seconds then SIR examines location 20l of REX3 if
location 201 contains 177 octal then SIR halts, and CONTINUE may
be pressed to transfer control to DBUG. If location 201 contains
any other value then SIR deletes the file and continues.
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the file can not be saved by pressing the "@" key in response to
other types of errors. However, if it is desired to save the
file, and you know enough about the system to attempt it, press
the RUBOUT key to halt the systems then press CONTINUE tn transfer
control to D3UG (see Section 3.2), and type an "A" commend to
print the register contentss Al contains the header disc address,
and A2 is the location of the header in core. After any such
nrocedure, the IPL sequence should be restarted from the
beginning. If the problem appears to be in a driver,
core-resident DISCSUR, etc., then the initializing sequence may hbe
minimized by startina SIR with switch | upt to do this, IPL into
BZUP (see Section 3.1), leave switch 14p, and press the conlon keasy
(or press CONIINUE if the system halted). This will attempt to
bring up the system with no ports other than the master terminal,
no peripheral drivers, no core-resident DISCSUBS, etc., so that
DSP can be used from the master terminal to investigate the
problem.

5IR then asks for bad blocks. Press the RETURN key in response to
the "BAD BLOCK?" message if there are no new bad blocks to report
on the system disc, or type the address (as given in reqgister Al
in a disc check error trap) and press RETURN. The message BLOCK
IN USE will be printed if the address entered is allocated to any
existing file. Certain disc blocks are required for operation of
IRIs, and such blocks may not be marked as badj otherwise, the
file may be deleted, and another IPL performed to mark the bad
block. The DSPS cells and FMAP cells of the DMAP header are used
for the "bad blocks" list, which is terminated by a zero word. Up
to 80 blocks may be listed as bad on each Logical Unit.

Finally, SIR asks for the date and time which it uses to set the
real time clock. A typical date/time type-in miqght bet

78,2,10,16,33

note that the hours nust be based on a 24 hour clock. The above
axample, therefore, represents February 10, 1978, at 4:33 PM, If
the time entered is earlier than the last access time of the most
recently accessed file, then the computer will ask "TIME RUNS
BACKWARDS 2", Check over your type-in, and press the Y key (for
ves) if it is correct. 3dtherwise, press N and enter the date and
time agyain. If the system is left runnina 24 hours a day, then
the time must be set (see Section 8.9) on the first of each month
since the real time clock assumes 31 days in every month.

A stable light pattern with only lamp 14 brigcht and a flashina
carry light indicate that the system is up and ready for use. The
carry light should flash at exactly one cycle per secondi a
different flash rate or lack of flashing altngether indicates a
problem in the Real Time Clock. Note: most multiplexers supply
the clock which is used for system time$ a high clock rate may be
due to the clock being supplied by two devices.
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Unly the system disc (Logical Unit zero) is activated by SIR. If
there are other Logical Units on the system then they must be
"installed" before they will be accessible. See "How to INSTALL a
Logical Unit" in the IRIS User Reference Manual. Also, see

Section 8.8 in this manual.

5.2 IPL Bootstrap Programs

If the procedure given in Section 5.1 fails to start the Init<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>