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PREFACE

e

The purpose of this KRONOS 2, 1 Workshop Manual is to provide the system analyst with
ciet'ailed internal documentation readily available in a single manual, However, before the
information presented herein is of value as reference material, the analyst should attend
the KRONOS 2.1 Workshop. This workshop provides additional explanations for those areas
which are not self-explanatory.

To accomplish the above objective, the manual provides detailed descriptions of system
routines, including system interfaces, tables, and flowcharts, Some user interfaces are
mentioned, however, all interfaces are described in other existing KRONOS 2.1 Manuals.

Participants in the workshop should be familiar with KRONOS 2.1 Time-Sharing and Usage,
CP and PP COMPASS, and Operating Systems Theory,

Reference materials required during the workshop include current listings and reference
manuals,

Current Listings

1) Catalog of a KRONOS 2.1 system

2) Dump of CMR. (This may be obtained by using the
absolute dump program listed in Section 27.)

3) SYSTEXT (PPCOM and CPCOM)

Reference Manuals

1) KRONOS 2.1 Installation Handbook 60407500
2) KRONOS 2,1 Operator's Guide 60407700
3) MODIFY Reference Manual 60281700
4) KRONOS 2.1 Reference Manual 60407000
5) KRONOS 2,1 Instant Manual 60407200
6) KRONOS 2,1 Transaction Subsystem 60407900
7) COMPASS Reference Manual 60360900

97404700B iii




The folloWing two charts summarize all the Tape handling control cards/macros. More in-

formation is available in the Reference Manual, Section 5.
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Explicitly
Change Change Check For . Requires Requires
Number of | Number of %s f,‘ic::f ‘{,Valgt; V‘V/rsliltle Label AAS":f’ T‘;t;f) +| Opetator Special
'Assignmentsr Demands eLP‘;\I : Match g Assistance | Permission
*1 *2
ASSIGN Yes No Yes No No No Yes Yes Yes
. *3 *4

BLANK Yes & No No No Yes Yes No No Yes No
*5 *1 *2

LABEL Yes No No Yes No Yes Yes Yes No
*1 *2

REQUEST Yes No No No No No Yes Yes No

RESOURCE No Yes No No No No No No No

*6
RETURN Yes Yes No No No No No No No
UNLOAD Yes No No No No No No No No
*1

*2
*3

*4 Label is only VOL1, HDRI,

*51

the job is aborted,
2, If W parameter specified, NOS checks tape labels against VSN on card, then writes labels from
parameters on LABEL card,

3. If the lfn previously exists when the LABEL or REQUEST card is encountered, the LABEL or REQUEST
card is treated as a NOOP,

*6

change Demand count,

(See P, 5-93 Ref, Manual,)

Yes, if VSN specified on VSN card or VSN parameter on control card.
Yes, if VSN not specified or duplicate VSNs are loaded on tape drives.
If U parameter specified tape will not be unloaded, otherwise it will be.

If R parameter specified, NOS checks tape labels against values on LABEL card, if comparison fails

If Demand count = assign count reduce Demand count by one, If Demand count < assign count, do not
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D004¥0¥%L6

Can
Default i Write
Séa“‘t’a”’ sLeVert nggg{” " Block: EOR EOF EOI Terminating
ystem upp Size Condition
' Size
) Only in Short Empty PRU "
I K2.1 0,17 FET 1000B PRU- 1 (level 17) 2 -
Only in Short Empty PRU .
SI 0-17 FET 10008 PRU 1+ | (evel 17) 2 -
Only in Short
X K2.0 No FET 1000B PRU 1 Tape Mark None -
Honey-
s |GEM well No Only in 10008 Every PRU None *2 -
FET
GE
Only in Buffer "
L OEM (IBM) No FET Size Every PRU None 2 -
Zero byte in
- - *
E FC 136 Tape Mark Tape Mark 2 byte 4
B . - FC 150 Tape Mark | Tape Mark %2 Zero byte
anywhere
Must be
F non-Cyber - rC specitied None Tape Mark None -
( buffer
size)

*1 PRU = 128 words for coded
512 words for binary

*2 for labeled tapes:
for non-labeled tapes:

TAPEMARK, EOF1

None
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KRONOS 2.1 INTRODUCTION 1

1.0 SCOPE

The KRONOS operating system controls the use of Control Data CYBER 70/Models 72, 73
and 74, and 6000 Series computer systems. Therefore, KRONOS is in control of the com-
puter, KRONOS accepts input in the form of jobs submitted by users and processes them as
directed by control cards accompanying each job as well as by keyboard commands from
the console operator. The KRONOS operating system accepts jobs in four ways: time-

sharing, local batch, remote batch, and svstem console input (Figure 1-1).

Efficient processing of user's jobs is the prime objective of the operating system. This
section describes the inherent hardware characteristics, the basic software elements, and
how they work together to accomplish the prime objective, Figure 1-2 shows the KRONOS

system equipment configuration.

1.1 HARDWARE CHARACTERISTICS
KRONOS uses Peripheral Processor Units (PPU) for system and input/output tasks and a
Central Processor(s) Unit (CPU) to execute user and system jobs. Central Memory (CM)

contains user programs; system software areas are located at the lower end of Central
Memory, Extended Core Storage (ECS) may be used by KRONOS.

1,1.1 Central Processor Unit

The CPU is designed to perform tasks of a computational nature; it has no input/output
capability. It communicates with other system components through the central memory.
Under KRONOS, the CPU is used almost exclusively for program compilations, assemblies,
and executions. The CPU makes system requests through a CPU request register located
at the Reference Address plus one (RA+1) of the current program in execution. However,
that system work which can be done better in the CPU, is also processed in the CPU,

1.1.2 Peripheral Processor Units

The peripheral processor units from 1 to 20 (identified as PP0, PP1,. . .PPn) are identi-
cal; they perform many tasks for requesting programs in central memory. Peripheral
processor unit(s) commonly referred to as PP(s) shall be so identified throughout this docu-
ment. Each PP consists of PP memory of 4K, 12-bit, 1-byte words,
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A PP can be assigned to control input/output, job scheduling, control card interpreting,
system housekeeping and other tasks as required. Tasks are assigned one at a time to
each PP by the CPU system monitor (CPUMTR). When an assigned task is completed, the
PP signals the system. CPUMTR waits for this signal before assigning another task to the
PP,

Each PP is assigned 2 block of eight words in the system area of central memory through
which communications with the system are conducted. Each block contains an input regis-
ter, an output register, and a message buffer.

J 1.1.3 Central Memory

Central memory words are 60 bits long; each is composed of five 12-bit bytes. Each 12-
bit byte in a CM word is numbered 0 through 4, from left to right:

59 48 47 36 35 24 23 12 11 0

byte 0 byte 1 byte 2 byte 3 byte 4

One or more user programs may be in some state of execution concurrently under KRONOS,
These programs are stored in central memory in an assigned user area; a set of system
components necessary for the operation of the system is also stored in central memory,
forming Central Memory Resident (CMR). Central memory is accessible by all PP's and
CPU(s) and forms the communications link between all processor units in the computer
system.

CMR contains system communications areas, system tables, CPU resident routines, the

library directory, and information about each job currently in execution.

1.2 EXTENDED CORE STORAGE

Under KRONOS 2.1, Extended Core Storage (ECS) may be used as a high-speed peripheral
storage device via a TRT (Track Reservation Table).

1.3 SOFTWARE ELEMENTS

Two elements are basic to the KRONOS operating system: files and control points.

j 1.3.1 Files

A file is an organized collection of data known to the system by a given name. Data is
organized in one or more logical records and terminated by an End-of-Information (EOI)
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and final results are contained in files or parts of files.

1.3.2 Control Points

The system can control execution of several jobs at one time. When placed into CM before
execution, each job is assigned a value which is the control point number and the index to a
control point. Jobs at control points are assigned to a processor for execution. Each con-

trol point area in CMR holds all information necessary to process the assigned job.

1.4 KRONOS ORGANIZATION

The KRONOS operating system consists of PP programs, CPU programs, macro definitions
and symbol definitions. The entire system is contained in a magnetic tape file produced

by the library maintenance program MODIFY. Programs in the library file are in source
language form. Installation options are provided to permit flexible selection of‘system

features during the assembly and creation of a deadstart file on tape.

A system monitor is in complete supervisory control of the hardware system. The system
monitor is made up of PP overlay MTR which operates in PP, and CPUMTR which is

assembled as part of the central memory resident (CMR).

w

1.5 CENTRAL PROCESSOR AND KRONOS

1.5.1 CM Organization

The allocation of central memory is illustrated in Figure 1-3.

Low Core CMR
CPUMTR
CM Library

Assigned to
Control Points

4

Y
High Core

Figure 1-3. Central Memory Organization

Low core is allocated to the central memory resident portion of KRONOS and executable

system programs. The remaining area can be assigned to control points.
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i 1.5.2 Control Point Concept

Blocks of central memory storage not allocated for system use are ordered by control
point number and assigned to jobs. Each control point number has a corresponding table in
CMR called the control point area. A control point is not a physical entity, but rather a
concept used to facilitate bookkeeping. The control point number and the control point

area, however, are physical quantities that do appear in the system.

Under KRONOS 2.1 any number of control points, up to 23D (decimal) are possible. In
the released system, the default value is 23 decimal. In an installation with n control
points for user jobs they are numbered from 1 ton. A job assigned to a control point is
identified by its control point number; only one job can be assigned to a control point at
any one time. Once a job is assigned to a control point, system resources such as central
memory, channels, equipments and processors may be assigned to the control point for
use by the job.

Storage assigned to a single control point is contiguous; storage for all control points is
not necessarily contiguous. The core storage block assigned to the job at control point 2
is higher than the block for the job at contrel point 1, and storage for control point 3 is

always higher than that for control point 2, and so on.

In Figure 1-4, no storage is assigned to control points 3 and 5; unassigned storage appears

between assigned storage.

Low Core CMR
CPUMTR

CM Library

CpP1

CP 2
.
Cp 4
CP 6

i

Cp 7

High Core

Figure 1-4. Control Points in Central Memory
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1.5.3 Sub Control Points

Sub Control Points (SCP) is another concept of Control Data software. A SCP runs exactly
the same way as a Control Point (CP) except that it is contained within one CP. The user
writes a controlling segment, an Executive (much like a user-oriented CPUMTR), which

via CPUMTR RA+1 type requests can control a number of SCPs at its CP. The major use

for this CP tasking is to protect the conirclling segment from any of its subroutines,

1.5.4 Special Control Points

In addition to the n control points used for running jobs, control point n+1 and a pseudo

control point numbered zero are used by the system,

Control point zero is used to identify system resources not allocated to a job at a control
point; they are deallocated or allocated to the system. If an equipment is assigned to a

control point, that number is entered into the system table entry for that equipment.
. 4
If not assigned to a job, the equipment is assigned to control point zero and is available

to be assigned to a job. All active systerh files are attached to control point zero. They
include the system file, any job files that have been read in and are waiting for scheduling,
and all output files waiting to be processed by BATCHIO. Control point n+l is used by
CPUMTR to process certain CPUMTR functions. Any CPUMTR function which uses more
than some preset amount of CPU time is assigned to the system control pointn + 1 by
CPUMTR. The system control point is treated as any other control point by the system
with the exception that its queue priority is so high, it can never be rolled out. Its CPU
priority is the highest in the system {100),

1.5.5 Job Description Number (FNT queues ordinal)

During the course of execution, a job might not remain continuously at the same control
point. It is possible for the job to be rolled out while it is only partially executed. When

a job is rolled out, it is not associated with a control point. When a job is rolled back in,
it is probably associated with a control point other than the control point during its original

assignment,

During the time a job is rolled out, the only table in CMR that contains information about
the job is the FNT with type rollout.

1.5.6 Storage Moves

Since jobs come and go as they finish processing and new jobs begin, or as jobs are
rolled in and out, CM storage must be reallocated and jobs must be moved. If a job at
a control point requests additional storage, it may be necessary to move jobs to obtain

the required storage.
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A request for a reduced field length merely resets the FL (field length) size in the control
point area; no storage move takes place, A request for an increased field length, when
the total already associated with the control point is adequate, will result in resetting the

FL size in the control point area; no storage move will take place.

If it is necessary to take unallocated storage from other control points to satisfy a request
for increased field length, control points above and below the requesting control point will
be scanned. This scan locates the combination of unallocated storage blocks which will

result in a move of the least amount of storage.

In Figure 1-4 shown under Control Point Concept, if control point 1, needs more storage,
it will be necessary to move control point 2. If control point 6 needs storage, sufficient
unallocated storage may be available to make a control point move unnecessary. If,
however, control point 7 needs additional storage, control points 4, 6 and 7 will be moved

downward to provide the storage. Added storage always extends the field length upward.

1.5.7 CP System Communication

A running CP program must communicate with the system as described in the following
examples:
1. When a CP program is loaded and executed as a result of a control card

call, the system must place any parameters specified on the control card
in an area where they can be read by the CP program.

2. No CP instructions allow a CP program to perform input/output; therefore
a CP must send a request to the system, to load a PP program to execute
the input/output.

3. When a CP program terminates, it must advise the system that it may process
the next control card.

Since a CP program cannot access memory locations outside its field length, any area reserved
for communication between a CP program and the system must be within the field length

of the job. The first 100B(octal) locations of each job's field length are reserved for this
purpose. The first program loaded into a user field length is always loaded at location

RA+100 (for the user, this is location 100). The RA area is shown in CMR Section 2.
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1.5.8 CP PP Communication

If a CP program wishes to call a PP program it places the PP programs name and up to
two arguments in RA+1. If Auto-recall is desired bit 40 is set. If the Central Exchange
Jump (CEJ) installation is available, the user's program should use it immediately after
placing a call in RA+1. This will cause CPUMTR to begin execution immediately. If

CPUMTR determines that the RA+1 call should be assigned to 2 PP, CPUMTR will write

the RA+1 word into the PP's input register in CMR, The name

[T

any parameters in

w

n Y P
bits zero through 35 appear in the input register exactly as they did in RA+1. Parameters
are passed from a CP program to a PP program through this parameter field. The format
for the PP communication area is shown in CMR Section 2.

For example, if the PP program CIO is called, CIO will find the relative address of the
File Environment Table (FET) to be used in the operation by reading its input register. It
can find the RA of the control point field length by reading the conirol point number from
its input register, computing the address of the control point area, and reading the value
of RA from the control point area. By adding the RA to the relative FET address, CiO
obtains the absolute address of the start of the FET, CIO then reads the parameters

for the 1/O operation from the FET.

MTR continually scans RA+1, in the event that the users program does not use the centrzl
exchange jump, or the instruction is not available. When a RA <1 call is found, MTR
initiates CPUMTR. Less CPU time is used by letting CPUMTR process the call, than

if MTR did it directly.

1.5.9 Program Recall

The recall program status is provided in KRONOS to enable efficient use of the central
processor and to capitalize on the multiprogramming capability of KRONOS, Often, a

CP program must wait for an I/O operation to be completed before more computation

can be performed. To eliminate the CPU time wasted if the CP program were placed in a
loop to await I/O completion, a CP program can ask KRONOS to put the control point

into recall status until a later time; the CPU may be assigned to execute a program at

some other control point.
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Recall may be automatic or periodic. Auto-recall should be used when a program requests
1/0 or other system action and cannot proceed until the request is completed. KRONOS will
not return control until the specific request has been satisfied. Periodic recall can be
used when the program is waiting for any one of several requests to be completed. The
program will be activated periodically, so that it can determine which request has been
satisfied and whether or not it can proceed,

1.5.10 Periodic Recall

To enter periodic recall, a CP program puts the characters RCL left-justified into RA+1.

On encountering the RCL request, the system assigns the CPU to some other control point.
After a certain interval of time has elapsed, the control point is restarted and the CPU is
again assigned to execute the program at the control point. At this time, the CP program
can check the completion bit in the FET to see if the I/0 is finished. If so, the CP program
may proceed with computations. If I/O is not complete, the CP program can put itself back into

recall.

1.5.11 Automatic 'Recall

If a CP program makes a request in RA+1 and bit 40 of RA~1 is set to one, the control
point will be put into automatic recall after the request has been initiated. Again, the
CPU is assigned to another control point as in periodic recall. In this case, however,

the program in recall will be restarted by CPUMTR after the PP has dropped or issued the RCPM
functions. The completion bit in the FET is never statused. The only criterion for CP start-up

is the RCPM or drop.

Recall and auto-recall are most often used while waiting for CIO to process an 1/0 request;
however, any time a PP program is called from RA+1, with bit 40 of RA+1 set to one, the
control point will be put into auto-recall. If bit 40 is set, bits zero through 17 of RA+1
must contain the address of a word in the program's field length called a reply word.

When the PP has completed its function, it will set the completion bit (low order bit) in the

reply word, and drop or RCPM. The completion has no basic significance to NOS,

For a call to CIO, the reply word is the first word of an FET, For other programs the reply

word need not be part of an FET,

A CP program can put itself into auto-recall without calling a PP program by putting RCL
left-justified in RA+1 and setting bit 40 of RA+1 to one. Bits zero through 17 of RA+1

must contain the address of a reply word. A program which has already initiated one or
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more I/O operations might go into auto-recall in this way, using the first word of the FET

associated with one of the I/O operations as the reply word. Figure 1-5 shows the

formats of RA+1 for: a normal CIO call; a request for periodic auto-recall; a CIO call with

auto-recall bit set; and an RCL call with auto-recall bit set. For periodic recall, a
user must issue a normal CIO call followed by an RCL request. For auto-recall, only

one request is required,
CIO CALL
59 42 40 17

RA+1 CIO 0 Count for

FET Address

Positioning Requests
\/V\—/

DISPLAY CODE (CIO=031117B)

CIO CALL WITH AUTO-RECALL
59 42 40 17

RA-+1 CIO i Count for
Positioning Requests

REQUEST FOR PERIODIC RECALL

59 42

RA-+L RCL

REQUEST FOR AUTO-RECALL

59 42 40 17

RA+1 RCL 1

Pseudo
FET Address

Figure 1-5. RA+1 CIO and Requests Calls

SPECIAL NOTE TO PP PROGRAMMERS

Any CP program making a call to a PP program using auto-recall needs to be restarted

by the PP program unless the PP program intends to drop before the CP program is
started up. Just setting the completion bit in the pseudo FET word is not enough to get

the CP program restarted. In addition, the PP routine must issue the monitor function

RCPM, request CPU, to get the CP program restarted. See Section 23 routine TLP for an
example of the above. Also note that unless a CP program has QP > MXPS, all call to PP
programs with the exception of CIO will be forced into auto-recall by CPUMTR.
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RA+1

I. With FET address specified II. System forced auto-recall without
FET address

ravl  [ox [ R[  [fet B | o]

conditions for startup of C.P.

1. a. RCPM or 1. a. RCPM or
b. DPPM b. DPPM

Thus a user can be in Auto-Recall without PP activity.

Remember all calls are put into Auto-Recall automatically-except CIO, or R(“;L.

For the user there is no difference between user's set and system forced onto recall.

Auto-recall initiated by the RECALL macro is treated as follows: CPU monitor checks the
_completion bit and if set takes the CP out of auto-recall. If not set, CPU monitor leaves the

RCLP in RA+1 and exits. This request will be detected later by MTR, who will call CPUMTR.

Normally, CP programs use auto-recall for convenience, but only one request involving
auot-recall can be processed at one time. For example, to initiate 1/0 action on several
files at once, a user must employ the periodic recall tecnique. He will issue all the
requests without recall (using a separate FET for each request); then go into periodic
recall. Each time the CP program is restarted by the system, it can check all the files

for completion and go back into periodic recall if any are still incomplete.

Periodic recall may be used also when a CP program can initiate an 1/0 request and then
perform some computation. In some cases, the 1/0 woulcd be completed before the computation;
in others, the computation would be done first. The user would go into recall only when

computation was done, and then only if the 1/0 was still in process.

Periodic recall should also be used, if possible, to continue processing while only part of

the data buffer has been read or written by the 1/0 driver.

During normal operation central memory queue priority and CPU priorities are as shown
in Figure 1-6. KRONOS supports 23D Control Points. Queue priority governs which jobs
in the Input Queue gain access to CPs. CPU priority governs which jobs at CPs gain

access to the CPU.

1-12 ~87404700C




Queue Priority

97404700B

7771

77175

7771

4xxx

77172

7773

7774

CENTRAL MEMORY

Control Point 1
TELEX

Control Point 2
TRANEX

Control Point 3
PATSIOB

Control Point 6
CYBERLINK

Control Point n-2
MAGNET

Control Point n-1
BATCHIO

Control Point n
E1200

Figure 1-6.

CPU Priority

100

77

30

01

76

Central Memory Priorities

Low Core

High Core

1-13



The following definitions are used extensively in KRONOS 2.1. A graph of CPU or CM time

slice is provided to graphically point out the difference between these two very basic

concepts.

TABLE 1-1. SYSTEM RESOURCE TIMES

ITEM

DESCRIPTION

Queue priority

CPU priority

CPU time slot

CPU time slice

CM time slice

The priority which governs entry into a CP from the
INPUT or ROLLOUT queue and also governs disposition

to a printer.

The priority which governs which candidate for the

CPU will get access to the CPU.

That time period when the CPU is shifted from one

candidate to another.

The total time period that a CP can use the CPU
without being penalized.*

The total time period a CP can reside in a CP
without being penalized. *

*The queue priority in CPA is reduced to the LQP for this orign type.

TABLE 1-2. JOB ORIGINS

SOURCE END
SYOT SYSTEM
BCOT BATCH
EIOT EXPORT
TXOT TELEX
MTOT MULTI-TERMINAL
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TIME WHEN EITHER THE CM TIME SLICE
SLICE .
R
CM
TIME 1 — THE CPU TIME SLICE
SLICE / OCCURS
, THE JOB IS PENALIZED.
‘ PENALIZE JOB
/ IF CPU TIME
" SLICE HAS NOT
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/
/7
/
7/ /_._____
CPU / /
TIME ,
SLICE
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e TIME
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CPU Time

The CM time - increases linearly with time as long as the job is at a CP without

The CPU time -

regpect to the use of the CPU.

increases as a step function with a linear ratio only while the job
is actually using the CPU.

Figure 1-7. Graph of CM Time Slice and CPU Time Slice






The low end of central memory is reserved by the KRONOS operating system and provides

the major coordinating area for system operation. Centiral Memory Resident (CMR)
contains pointers, tables, central monitor (CPUMTR), libraries, and library directories.
The length of CMR is dependent upon several factors, including the number of peripheral
processors, the number of control points, the number of mass storage devices, and
others. Figure 2-1 shows an overview of the layout of CMR giving the relative positions
of the various parts of CMR. Subsequent discussions describe in more detail the many

pointers and tables resident in CMR.
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CONTROL WORDS

CHANNEL STATUS TABLE
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SYSTEM POINTERS

CONTROL POINT AREAS
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DAYFILE BUFFER POINTERS

PPU COMMUNICATION AREA

(EST) EQUIPMENT STATUS
TABLE

(FNT/FST) FILE NAME/
FILE STATUS TABLE
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MASS STORAGE TABLES
AND
TRACK RESERVATION
TABLES (TRT)

JOB CONTROL AREA

DAYFILE BUFFERS

DAYFILE DUMP BUFFER

ECS/PP BUFFER

CPUMTR

(RPL) RESIDENT PERIPHER-
AL LIBRARY

200B words for each control point

3 entries for the three system dayfiles
(SYSTEM, ERRLOG, ACCOUNT) +1entry
for each control point;2 words for each
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10B words for each PPU

.1 word entry for each type of

equipment, 100 words total

2 word entry for each file active in
the system

MST consists of MSTL (currently = 20B)
words for each mass storage device.

TRT immediately follows the MST for each
device and is size dependent on device.

All buffers for all CPs and the 3 system
dayfile buffers 100B words per buffer

Used by (1DD) dayfile dump routine
called from DFM when dumping dayfiles.
Only one PPU can dump dayfiles at a time.

Used to transfer ECS words to PP memory
or other ECS locations. It is 100B words
long to ensure that CM is not locked out and
that the read pyramid is not tied up. In

this way critical PP routines like 1TD, 10T,
DSD are not locked out of CM and miss

(RCL) RESIDENT CENTRAL
LIBRARY

(PLD) PERIPHERAL LI-
BRARY DIRECTORY

(CLD) CENTRAL LIBRARY
DIRECTORY

AVAILABLE CORE

\data scans.

Figure 2-1. CMR Layout
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E 2-1., FNT/FST MASS STORAGE FILE TYPES

FILE TYPES VALUE DESCRIPTIONS
Files in Queues
INFT 0 INPUT
ROFT 1 ROLLOUT
PRFT 2 PRINT
PHEFT 3 UNC
TEFT 4 TIMED/EVENT ROLLOUT
QUFT * 1 5 END OF FILE IN QUEUES
Other Files
SYFT 5 SYSTEM
LOFT 6 LOCAL
CMFT 7 COMMON
‘LIFT 10 LIBRARY
PTFT 11 PRIMARY TERMINAL
PMFT i2 DIRECT ACCESS PERMAXNEXNT FILE
FAFT 13 FAST ATTACH FILE
Cyberlink Files

HSFT 14 CYBERLINK TRANSMIT
LCFT 15 WAIT GSER ACCESS FILE
CNFT 16 IN CYBERNET FILE
MXFT * 2 17 MAXIMUM NUMBER OF FILE TYPES [

*1  Used by the system as an upper limit for checking of types (i.e., all types
less than QUFT are type QUEUE,

*¥2 See *1 (i.e., any types greater or equal MXFT are illegal).
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TABLE 2-2, NON FNT/FST TYPES

2-4

TYPE VALUE DESCRIPTIONS
Job Origin
SYOT 0 SYSTEM
BCOT 1 BATCH
EIOT 2 E/1 200
TXOT 3 TELEX
MTOT 4 MULTI TERMINAL
MXOT *1 5 MAXIMUM JOB ORIGIN TYPE
Error Flags .
TLET 1 TIME LIMIT
ARET 2 ARITHMETIC ERROR
PPET 3 PPU ABORT
CPET 4 CPU ABORT
PCET 5 PP CALL ERROR
ODET 6 OPERATOR DROP
PSET 7 PROGRAM STOP
FLET 10 FILE LIMIT
TKET 11 TRACK LIMIT
SYET 12 SYSTEM ABORT
MXET *2 13 MAXIMUM NUMBER OF ERROR FLAGS
Pseudo Channels CREATE NEW FNT ENTRY
FECT *3 14 FILE ENTRY PSEUDO CHANNEL
FNCT 15 FILE NAME TABLE UPDATE EXISTING
FNT ENTRY
EBCT 16 ECS BUFFER
*1 See*1p.2-1(i.e., all job origin types must be less than MXOT).
*2 See*1p,2-1 (i.e,, error flags greater or equal MXET are illegal).
*3  The two pseudo channels FECT and FNCT can be redescribed as follows:

FECT create new FNT entry. FNT entries are denoted as empty when the lfn equals

zero. OBF, with the exception of 1TA for TELEX, is the only routine which creates
new FNT entries. In order to protect from two 0BFs attempting to create new files
in the same FNT entry, this pseudo channel is used. When 0BF decides where to
create its entry, it requests this pseudo channel. Then it can enter the file with

no fear of some other OBF simultaneously trying to use the same entry.

FNCT update existing files. Primarily used by CIO to update the status and
position information in the FST.

The pseudo channel EBCT is used to interlock the ECS/PP buffer in CMR.
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TABLE 2-3. FIXED SYSTEM PRIORITIES

NAME VALUE DESCRIP TIONS

MXPS * 7760 ‘| MAXIMUM PRIORITY FOR ROLLOUT

cLPS 7765 CYBERLINK

MSPS 7766 MASS STORAGE CONTROL

STPT 7767 TRANSACTION STIMULATOR

STPS 7770 TELEX STIMULATOR

TRPS 7771 TRANEX

MTPS 7772 MAGNET

BIPS 7773 BATCHIO

EIPS 7774 E/T 200

TXPS 7775 TELEX

MNPS 100 MINIMUM SCHEDUABLE

FRPS 1 FORCED ROLLOUT

ERPS 2 JOB ERROR

FEPS 3 FORCED 0LLOUT, NO FL |

FFPS 4 FORCED ROLLOUT, WITH FL §
|
|

* Priorities above MXPS are used by subsystems for identification as well as
scheduler control.
The following is true for QP of MXPS:

1. QP<MXPS: job can be rolled out and can be penalized for exceeding its time
slices.

2. QP = MXPS: job can only be rolled out by subsystems and is not penalized for
exceeding its time slices.

3. QP >MXPS: job can not be rolled out, and is not penalized for exceeding its
time slices.

Jobs which are rolled in by operator action or waiting for operator tape assignment are
given QP = MXPS. ’
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TABLE 2-4. POINTERS AND CONSTANTS — ALPHABETICAL LIST OF NAMES
NAME VALUE DESCRIPTIONS
System Constants
CHDS 10 Display Channel
CHMT 13 Magnetic Tape Channel
DFDS 230 Dayfile Dump buffer length
MPRS 100 Monitor function priority
NMSD 20 Maximum number of Mass Storage
devices
NPFS 4 Number of P.F. activities allowed
NROS 2 Number of simultaneous Rollout/Rollin
Pointers
ACML 23 Available central memory
ACPL 60 Active CPU status
CLD 25 Central Library Directory
CLDP 7 CLD Pointer
CMCL 57 Central Memory control image (MTR)
CPUL 1 CPU configuration
CTIL 100 Channel Status Table
DFPP 3 Dayfile pointer
DTEL 31 Date (DSD)
ESTP 5 EST Pointer
FNTP 4 EFNT Pointer
IPRL 42 Installation parameters
JBCP 4 Job Control Area pointer
JDAL 26 Julian date
JSCL 40 Job Scheduler Control
JSNL 22 Job Sequence Number
MFLL 1 Machine field length
MSAL 107 Mass Storage fill assignment
(entry = 4000B + equipment number)
MSCL 24 Monitor scan control
NCPL 2 Number of Control Points
PDTL 27 Packed date
PFNL 110 P .F. activity control
PLD 24 FWA of Peripheral Library directory
PLDP 2 PLD pointer
PPAL 47 IR address of next available PPU
PPCP 2 PP Communication area pointer
PPUL 1 PP Configuration
PXPP 62 PP Exchange area pointer
PCLP 6 Resident CPU Library pointer
RPLP 1 Resident PPU Library pointer
RTCL 106 Real Time Clock image (MTR)
SFPL 64 * SFP * auto load code
SPLP 46 System PLD pointer
SSCL 44 Sub-System Control words (C.P. numbers)
SSTL 43 System Status
TIML 30 Time of Day (DSD)
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TABLE 2-5. CONTROL POINT AREA — ALPHABETICAL LIST OF NAMES
NAME N#200 +VALUE DESCRIPTION
AACW 75 Account access control word
ACTW 50 Start of accounting words
ACTWE 54 End of accounting words
ACTWL -- Length of accounting words
ACTW 74 Account Central memory usage
APIW 72 Account project number word
APUW 73 Account peripheral usage word
CMUM 51 Central memory usage )
CPJW 54 Central processor time start of job
(TXOT only)
CPNS - First control point number
CPTW 50 Central processor time
CSBW 130 Control Statement buffer
CSBWE 200 End of Control statement buffer
CSPW 67 Control statement pointer
CTLW 24 CPU time limit
DBAW 66 K and L Display control word
EECW 85 ENTRY/EXIT Control
FLCW 60 Field length control
ICAW 76 Inter-control point communication
control
JCIW 22 Job Control information
JCRW 102 i Job Control registers
JNMW 21 | Job Name
LDCW 61 *  Loader Control word
MSUW 52 . Mass storage usage
MS1W 30 | Message 1 area
MS2W 35 ; Message 2 area
MTUW 53 . Magnetic tape usage
OAEW 21 ! Operator assigned equipment
PFCW 63 Permanent file control word
RFCW 71 Resource file control word
RLPW 25 PP recall register
SEPW 100 Special Entry point Word
SNSW 26 Sense switches
SPCW 101 System processor call word
STSW 20 Status word
TIAN 62 Terminal interrupt address
TINW 65 Terminal input pointer
TIOW 62 Terminal I/O pointers
TSCW 23 Time Slice Control
UIDW 64 User identification
UPCW 77 User profile Control word
i 1

97404700C




TABLE 2-6.

REMAINING CENTRAL MEMORY - ALPHABETICAL LIST OF NAMES

NAME OFFSET VALUE DESCRIPTION

CLD 25 CLD - CPU Library directory
Entry = 2 words.

DEVL 4 Device allocation information

DFBP 0 Dayfile buffer pointers.
Entry = 2 words.

EST 0 Equipment status table,
Entry = 1 word

ETB 1 System event tag

FNT 0 File name table.
Entry = 2 words.

INQT 0 Input file control

ISTL 15 Installation use

JBC 41 Job control area

MSDL 1 Mass storage driver mods

MST 0 Mass storage table

MSTL Length of MST

MXQT 3 Maximum number of queue control
words

omT 2 Oqutput file control

PFCT 5 Permanent file control

PFDL 6 Permanent file description

PFIL 5 Permanent file interlock word

PFUL 7 Permanent file user description

PLD 24 PPU library directory

PPC 202 PPU communication area

RCL 21 Resident CPU library

ROQT 1 Rollout file control

RPL 23 Resident PPU library

SVJT 3 Service control

TRT 20 TRT - Track Reservation Table.
Entry = 1 byte + 1 bit for each track.

TRTL 0 TRT definition

2-8
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006

007

010

017
020

021
022

023

024

025
026
027
030
031
032

037
040

041

042

043
044
045
046

047

*  Descriptions fo%!,ow:

59 47 35 29 23 il 0
' Zeros '
FWA Resident PP Number *1 CPU Machine FL
Library of PPUs Config.
FWA PP Library Number of | PP Comm.
Directory CTRL PTS{ Area Addr
Dayfile FWA Dayfile No. Exces *3
PNTR FwWA| DUMP Buffer Dayfiles
FWA LWA+1 FWA Job Control Area
FNT FNT
FWA LWA+1 LWA+1RMS | FWA ECS/PP Buffer
EST EST Equipment
FWA
CPU Library
FWA CPU Library FWA COS Format
Directory CPU Lib Directorv
Installation Area
CMR Size/
100B
System Name
Job Sequence Number
Counter
i Avail CM
! /100 B
- Job CPU PP/Auto Job . Job
! Scheduler Recall Recall Advance ! Switch
L Reserved
' Julian Date
| Year |[Mo| DayLHrs [ Min] Sec
HH.MM. SS.
YY/MM/DD.,
System Date Line
. Bit 12 is Scheduler Scheduler
Requested Flag Cycle
Bit 59 is Scheduler 18 bits 18 bits
Active Flag *3 *4
Assumed Assumed | Assumed
Char. Set | Conver, Tape Den
Conversn. ' | Mode
*2 See Footnote
Reserved TELEX E /1200 BATCHIO MAGNET
TRANEX TELEX TRANEX Reserved| CYBER-
Stim, Stim . LINK
Pointer to Non Alter- No. CNTL Addr. PP
nate Device PLD PTS Comm. Area
IR Addr. Next
Avail PP

87404700C

igure 2-2,

Pointers, Constants, and Control Words

RPLP, PPUL,
CPUL, MFLL

PLDP,NCPL,
PPCP

DEPP [ |
Ca s H
FNTP,JBCP
ESTP *5 |

RCLP

CLDP

MSCL
(Delay Word!

JDAL
PDTL
TIML
DTEL

JSCL

IPRL

SSTL

SSCL. (Subsystem
Control Words)

SPLP

PPAL if 0, No
PP is Available
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*1

*2

*3

*4

*5

*6

Bit 15 CMU Present

14 CEJ/MEJ Option Present
13 CPU 0=6600 Present
12 CPU 1=6400 Present

Bit 0-Disable Autoroll, 1-Disable Job Scheduler, 2-Disable Priority
Eval, 12-Debug Switch, 13~Console Init.Lock Status
42-Disable Removable Device Checking, 43-Disable Tranex,4 4-Disable
Magnet-45-Disable EI200, 46-Disable Telex, 47-Disable BATCHIO,
48-Disable Acct. Verification, 49-Ignore Acct.Card.

Delay for 18] to call 18P
Delay for 1SP to call 1CK

Mass storage equipment can be mixed with non mass storage equipment in
the lst with the following restrictions:

1. Eq 0 must be MS if defined.
2. No MS may be specified beyond the CMR pointer for LWA + 1 of MS in
word 5 (ESTP). (i.e., the operator may not dynamically set any MS

devices after this pointer in CMR with memory entry commands.)
The system builds this pointer when the EST is created at D/S time.

Number of dayfile, besides CP. So normally = 3 for 3 system dayfiles.

Figure 2-2, Pointers, Constants, and Control Words (Continued)
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59 47 35 223 11
050 Idle Accumulation for CPUQ and CPUT
051
056 Reserved
057 ENTL PT Internal to MTR
p For Move
060 *1 CPU CNTL | CPUO Exchange Address
PT Assig
061 [*2 CP1 CNTL | CPUI Exchange Address
PT Assig
062 Address of PP1
Exchange Package
063 ol (P) (AQ) =0 {B0O) =0
=PPR
064 CRM (LA),ON LJM (LA) CON 7773B
. 6170 1073 0100 1073 7773
Used 1555 IPSN LCD RPLA CRM (LA), CM+3
by (RPL Addr)
CPU- 0000 201 RPLA 6613 1073
MTR X
0686
: Reserved
077
100 | CHO*3 CH1 CH2 CH3 | CH4
101 CHS CH6 CHT CHI0 t CHILL
102 CH12 CH13 CH14 FECT | CH15 | CH18
: Unused FNCT . FBCT
103 : CH17 CH20 CH21 CH22 . CH23
Unused |
104 CH24 CH25 CH26 CH217 - CH30
105 | CH3l CH32 CH33 ; CH34 ; CH35
~ Unused Unused
106. Seconds Milliseconds
107 Scratch Input Output Rollout | LGO
110 Permanent File Activity Control * 4
111 Next t‘ime
to acti-
vate *§
112
: Reserved
177
*1 CPU 0 Off Flag (Bit 59)

*2 CPU 1 Off Flag (Bit 59)
%3 Channel Status

* Descriptions follow:

Figure 2-2.

97404700C

Bit 11, on Indicates Channel Requested
Bit 7-10, Unused

Bit 6, On,Channel Not Available

Bit 0-5, PP Assigned

Pointers, Constants, and Control Words (Continued)

CMCL
ACPL

PXPP
%5

SFPL "SFP" .
TLoad Code

Used t? Find\Auto
scope e

PU roni):ines oad
(see PP
section)

CTIL

%7 I

RTCL

MSAL RMS
Storage Assign
PFNL
Removable de-
vice system

control |
*8

Used to designate
designate

specific devices
for these files.
If overflow, use
any TEMP types
device. If
active bit 11

on & est ord

in lower 6 bits.



*4

*5

*6

*7

*8

Bit 59 Total PF System Interlock

Bit 58 Request Total PF System Interlock
Bit 53-48 PF Activity Count

Bit 47-18 Reserved

Bit 17-12 Default Family Equipment Number
Bit 11-6 Alternate Family Count

Bit 5-1 Reserved

Bit 0 Word Interlock

This is the first word of any Pool -PP- exchange package.

A pool PP will read up this word at preset time during deadstart
and store it into its own core for later use during an exchange
jump.

Delay for 1SP to call CMS.

The FF activity portion of this word is updated by every copy of PFM and all PF utilities.
In order to avoid conflict with this field, the word is interlocked via the SFBM monitor
function, which sets bit 0. Each PP routine will clear this bit when it has incremented
the PF activity count.

See table 2-2 to call CMS,
This word is used to designate specific devices for these types of files. If the device

should fill up, then overflow to any TEMP device. If active, then bit 11 is set and
bits 0-5 contains est ord, bits 6-10 are zero.

Figure 2-2, Pointers, Constants, and Control Words (Continued)
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TABLE 2-7, CMR
This description corresponds to Figure 23-2 p. 23-18

Address Byte Description
0000 Always zero
0001 0,1 FWA RPL = 20547
2 Number of PPU's = 24
3 0014 = 0000 0000 001 100 = bits 214 and 2ls
set. CMU and CEJ/ME]J present
4 Memory size = 30000 = 98K system
0002 0,1 FWA PLD = 34131
3 Number of CP's = 27
4 FWA PPO OR = 6200
0003 0 Dayfile pointers FWA = 6400
1, 2 FWA dayfile dump buffer = 15470
4 Number of excess dayfiles = 3
SYSTEM, ACCOUNT, and ERROR
0004 0 ! FNT FWA = 6700
1 ! PNT LWA+1 = 7700
3, 4 JBC FWA = 11420
FNT is 1000B words long or 400B files long
0005 [ EST FWA = 6600
EST LWA+1 = 6700
2 EST RMS LWA+l = 6602
EST is 100 words long and at most there are
2 RMS devices
0006 0,1 RCL FWA = 34130
0007 0,1 CLD FWA = 34313
0010 0,1 CLD for COS FWA = 35315
0020 4 CMR size is 35400
0032+35 System date line
0045 3 BATCHIO is at CP26
0045 4 MAGNET is at CP25
No other subsystems are active
0057 0 Noc CP is currently scheduled for a move
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TABLE 2-7., CMR (Continued}

This description corresponds to Figure 23-2 p. 23-18

Address Byte Description
0060 2 CPUO assigned to CP3 at CPA 600
3, 4 CPUO EPA at 600

0061 0 CPUL1 is not available

0062 4 PPl's EPA is at 20043

0063 0,1 PPR address in CPUMTR at 16736

0064 and 0065 Auto load code for SFP, see Chapter 4 on
PP Resident

0076 3 Channel 10 is assigned to PP1, i.e., DSD
has the display channel.

0102 0 Channel 12 is assigned to PP6

0221 Note that CP1 is an available CP since

the JNMW word is all zero.
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59 47 33 23 11 3
000 ! ! ! !
. !  Exchange' Package Area !
017
020 *1 No Error Pseudo REF Addr | FL./100 B
PPU |[Flags Activity *10! /100B
021 Job Job Operator Assig
Name Orig Equip *8
022 CP.U ] Qu..eue. w3 (%4 Tlme CPU
Priority Priority % Limit Allowable
023 CM Resident * X : .-
Time Limit 5 CPU Time Slice Limit
024 Seconds Milliseconds
025 PP Input-Register
PP Recall Register
026 Bit 12 is PP Pause Tlag *9
Bits 6-11 are Sense Switches >
027 Reserved
030 Message 1 Area
034 1st Line B Display
035 Message 2 Area
037 2nd Line B Display i
04.0 Installation Area )
047
056 Time * 6 ]
i Limit CPU Time (MS)
;| Exceeded Milliseconds ;
051 Start Time FL./100 * Time
(CPU Seconds) i
052 Number of Sectors
Transferred
053 Number of Physical
Records Transferred
054 CPU Time .
CPU Time (MS)
For Job Milliseconds
* Descriptions follow:

97404700C

Figure 2-3.

Control Point Area *7

STSW

JNMW
OAEW

JCIW

TSCW

CTLW CPU
Time Limit
RLPW

SNSW

MSIW

MS2W

lacTw

CPTW
CMUW

MSUW
MTUW

ACTWE,
CPIW




*1

*2

*3
*4
*5
*6
*7

*8

*9
*10

2-14

W Bit 59 status is waiting for CPU; if Bit 58 X status is set the control point
is in recall: if Bit 57 auto recall status is set CPU is in AUTO-recall. If
Bit 56 is set, this control point has sub-control points active. Bit 53 is job
advancement flag.

Bits 33, 34, 35 are CPU status for rollout. This is a copy of
W, X, R from word 20 (STSW), so IRI can set them properly on
a subsequent rollin.

If Bit 27 is set, rollout is in process.

If Bit 24 is set, rollout is requested.

If Bit 35 is set, CPU time slice is active. If not set, time slice exceeded.
2000B is set.

To convert from control point number to control point area address, left shift control
point number by 7, as shown for CP3 and 2400B following:

1st 2nd
P3 0110000000
3rd
6 0 OB

Q

Reverse 1st
2400B 3rd 01010 0000000 B

12¢cp  2nd
4th

OAEW is the EST number assigned by the operator. PP routines (LFM) retrieves this
information from this byte and clears it. In addition, whenever TCS is called to process
a new control card this byte is cleared. This implies that equipments cannot be
preassigned by the operator.

To make the message at MSIW on the B display flash, set the PP pause bit.

For every request to CIO for tape activity/per tape, this counter is bumped by 1. When
IMT completes activity, it decrements the counter by 1. Maximum activity is maximum
number of drives (also see UADM). This is a tape activity count, not a tape number
count.

Figure 2-3. Control Point Area * 7 {Continued)
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59 47 35 23 11
055 T I | I
057 Reserved
060 | Job Card Last Card |EL of Rollin Increase FL
FL FL Pro ram FL Req
D’\/[P-g
]* l’ Alternate Library File Name Map Cont.
82 Equip Reserved | Terminal Interrupt Output
Number Address *10 Pointer
063 Auxiliary Pack Name (Default) EST ORD %9
of Family
Device
064 User Number |* 8 |User Index
085 400B | Error| Terminal Input Error Exit Return
=NO |Flag Buffer ddr
Exit
. Flag
066 Input Buffer Right Screen Left Screen
Address Buff Address Display Address
067 FST Addr{*4! Control State- Next Sta- |Limit
of Input ment Count tement Index
Index
070 * 5 | Equij First Current Current Sector *3
NumbJ) Track Track Sector Flag
071 Job Sequence Demand File
Number Random Index
072 Project Number 0-10 Characters With
Zero Fill (Left Justified)
073 Max Mag Max Disk | Max MS Max Work |Max Jobs
Tapes Packs Tracks Files {Batch)
074  Open Reserved Max CPU Max Time [Alax FL
Priority Limit
075 Each Bit has Special Meaning
076 Length of | Address Lerigth of | Address of
BUF 0 of BUF 0 BCF 1 BUFF 1
077 Event Rollout
Descriptor | Time Period
100 *6 Reserved | DMP= Para SSJ=
meter Parameter
101 CP Prog Status Parameter
Entry pt Return Block Addr
Name
102 {EF R3 R2 { Ri
103
: Reserved
127
130
177 Control Statement Buffer
* Descriptions follow:

§7404700C

Figure 2-3,

Control Point Area {Continued)

FLCW

LDCW

’T'T('“T

TIAW veod 1
for

PFCW Terex

UIDW Org

EECW, °PS

TINW

*3

DBAW, K

Display Control
CSPW

REFCW
APJW
APUW
ACUW

AACW

ICAW Inter-Con-
troel Point Comm
a

UPCW user
profile
SEPW

SPCW Bit 47 is
special processor
request active

JCRW =7

CSBW - 1/2PRU

(40 C’\I §rds)
tro tate-
ment
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*1 1If set, Bit 56 is no field length reduction flag.

*2 The next three values indicate an index into a Table of Limits defined in
COMSPFM.
Bits Indirect access file size

6-8
Bits 3-5 Number of Permanent files
Bits 0-2 Max cumulative size of indirect files

*3 Bit 47, set if error flag instead of error option.
Bit 18, field 0-17 is reprieve error return address.

*4 1If set, Bit 47 is EOR on control statement file.

*5 If set, Bit 59 is information is for input file,
If set, Bit 58 is skip to exit flag.
Bit 59 indicates that CC's are being accessed either from file INPUT or some other
file. For example, with procedure files, CONTROL will have created a new CC file,
set this word to point to its current track/sector, and eliminate the FNT/FST for the
new CC file. However, the tracks are left reserved so that this job can keep this
new CC file but FNT space is cleared.

* 6 Special Entry Point Word

Bit 59, indicate presence of entry points
Bits 58-54, reserved

Bit 53 ARG = entry point present

Bit 52 DMP = entry point present

Bit 51 SDM = entry point present

Bit 50 8S] = entry point present

Bit 49 VAL = entry point present

*7 KRONOS CONTROL LANGUAGE registers and error flag (EF).

*8 VAL= flag. = 1 VAL= SEP must be present in next program loaded via CC.
0 VAL= SEP not needed.

* 9 1st/Znd sector flag indicates to 1A] which half of the sector of CC's is in the CSBW
buffer.

* 10 See TSEM request VSDT and VCDT figure 13-12.

Figure 2-3. Control Point Area (Continued)
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TABLE 2-8, EXAMPLE OF CPA AND RA + 0 THROUGH RA + 100

Foil No. Address : Description
1 A Dayfile of Job. Job ran at CP3 which is
CPA=600B. The dump is taken at the CC.4,
ABSDMP (600B, 1000B). Note that the job
has requested and received one nine track tape.
B Job limits for CPA comparison
2 600 and 617 Exchange package
600 P =1732
601 RA = 30700
602 FL = 60000
603 EM= 0007 all errors
606 MA= 600
620 Status field
Byte O status =R, PPUNo, =1
Byte 3 RA = 307 * 100
! 4 FL = 600 * 100
! ! 621 Name = MORRABWA E
‘ Q Priority = 4010 !
x 623 CM Time limit = 3222
CPU Time slice limit = 40000
624 Time limit = 1 sec
2 630 and 637 Message 1 and 2 area = 4, ABSDMP (600B,
1000B) which is image of CC.
650 and 654 Accounting information
650 ’ CPU time = 63
651 Start time = 61, FL/100* time = 2
652 Number of sectors transferred = 23
653 and 654 Job is not active so these fields = 0
660 Job card FL = 60000. Last card FL was job

card = 60000. FL for DMP=call = 10000 from
RESEX for REQUEST card. DMP= EQU 10000B,
rollin FL = 0 job has not been rolled in, FL
FL increase request = 0.

661 from LIBRARY card = MORRIE
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TABLE 2-8, EXAMPLE OF CPA AND RA + 0 THROUGH RA + 100 (Continued)
Foil No. Address Description

663 IPF cumulative size = 7 FC, PF limit = 5 = CS.

IPF single size = 7 = FS, From old lev C of
1 Install Handbook: 7 = unlimited, 5 = 50000B

= 204800D compare to limits on foil 1

664 UN=MLO, Ul =1

667 and 670 INPUT file CC control

667 FST address = 3313, CC Count = 12
Next statement index = 157, limit index = 170

670 Bit 59 set = information is INPUT file, eqg no = (,
1lst track = cur track = 4302.

2 Note: Sector no. =1, flag = 1 indicates 1lst
half of sector, eor flag in word 667 is not set
since CC's continue in the 2nd half of the
sector.

671 Job seq No. = AABW .
Demand file rand index = 1 for assigned tape

673 and 675 Validation info from VALIDEX MT = 4, RP = 4,
MS = 1750B = 1000D. Loc files = 628 = 50D,
DB =12B =10D. PR =77, TL=7777, FL = 1071,
AW = 7——7. compare to limits in foil 1

702 R2 =1 from CC SETR2 =1

730 One half pru of CC

600 + 157 + 757 | Next statement index —=DMP (0, 1000)

] Note 754 is last statement = current statement
600 4+ 170 = 770 | Limit of CC or LWA + 1 of CC
3 1 END, job is done

2 lst arg 600B

3 2nd arg 1000B

4 Zero word to indicate end of arguments

64 CC which called this routine = ABSDMP with
2 args

65 CMU present next word for load 1761 note that
P = 1732 from CPA so SYS= "XJ" must be at 1731.

3 66 CEJ/MEJ present job origin = 01 = BATCH, lst
word of object program is at 100.

I 2-16.2
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TABLE 2-8, EXAMPLE OF CPA AND RA + 0 THROUGH RA + 100 (Continued)

Poil No. Address Description
70 and 77 CC image ABSDMP (6008, 1000B)
100 Entry point address of this overlay = 1567 and

LWA + 1 of last and largest overlay, in this

case this is the only (0, 0) overlay, =1761.

i Note word 65, next word avial for load is
also 1761.
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2.1 EXCHANGE JUMP

An Exchange Jump instruction (XJ) starts or interrupts the central processor and provides

central memory with the first address of a 16-word package in central memory. The
Exchange Jump package (Figure 2-4) provides the following information on a program to

be executed:

1. Program address (P)

B W N

Reference Address for Central Memory (RA

CM)

Field length of program for Central Memory (FL~,/)

Reference Address for Extended Core Storage (RAECS)

5. Field length of program for Extended Core Storage (FLp o)

6. Program exit mode (EM)

7. Initial contents of the eight A registers

8. [Initial contents of the eight X registers

9. Initial contents of B registers Bl - BT (B0 is fixed at 0)

10. Monitor Address (MA)

Peripheral and

Control Processor

Central Memory Resident

A Register

Locn

Central Memory]

17

0

Descriptions follow:

97404700C

6 18 18 8
N\
Loc n V P 20 —
Locn+1 RACM A1l B1
Locn+2 / FLCM A2 B2
Locn + 3 EMW}, EMW A3 B3
93 3635 1817

RAEC§ 00 A4 " B4
Flpcs 00| A5 B5
7//} MA A6 B6
T8 AT B7

X0

X1

X2

X3

X4

X5

X6

Locn~+~15 <7

5

Figure 2-4., Exchange Jump Package




MA = Monitor Address
P =  Program Address A =  Address Registers
RA = Reference Address B = Increment Registers
FL = Field Length X = Operand Registers
EM =  Exit Mode = 000000 Disable Exit Mode
Octal 010000 Address Out of Range
Contents of 020000 Operand Out of Range
Bits 36-53 030000 Address or Operand Out of Range
’ 040000 Indefinite Operand

Location n +3" 450000  Indefinite Operand or Address Out of Range
060000 Indefinite Operand or Operand Out of Range
070000 Indefinite Operand or Address Out of Range

or Operand Out of Range

Figure 2-4. Exchange Jump Package (Continued)

The central processor enters the information about a new program into the appropriate
registers and stores the corresponding and current information from the interrupted
program at the same 16 locations in central memory. Hence, the controlling information
for two programs is exchanged. A later Exchange Jump may return an interrupted program
to the central processor for completion. The normal operation of the A and X registers

is not active during the Exchange Jump so that the new entries in A are not reflected changes

in X,
When an Exchange Jump interrupts the central processor, several steps occur to ensure
leaving the interrupted program in a usable state for re-entry:

1. Instruction retrieval stops after all instructions from the current
instruction word have been read.

2. The Program Address register, P, is set to the address of the next
instruction word.

3. The instructions are performed.

4. The parameters for the two programs are exchanged.
A subsequent Exchange Jump can then re-enter the interrupted program at the point at
which it was interrupted, with no loss of program continuity.
When CPU is in monitor mode:

XJ K + Bj Bj+K points to Exchange package area

When CPU is not in monitor mode:

XJ Then (MA) points to Exchange package area
Any Bi—designation is ignored.
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1 Byte Per Channel
1 K 1 6

o PP Assigned

\ Channel Not Available

Channel Requested Set by CCHM check
channel monitor request.

Figure 2-5, Channel Status Table (CST)

24 12 12 12
(HOW FULL)
FWA Dayfile Buffer Number of Length of : 0
Words in Buffer
Buffer (BUF SIZE)
Eq. No. 1st Current Current
For Track Track Sector 0
Dayfile
12 12 12 12 12

One entry for each system dayfile {(Normal, Account

One entry for each Control Point

Figure 2-8. Dayfile Buffer Pointers
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If channel
not phys--
ically there,
i.e. ona

10 pp system
the upper
channels are
not avail-
able.

o
)
2




ontrol Point Assignment

59 47 41 35 30 23 11 0
(IR) Input | Name of PP 1 Parameters
Register Program

(OR) OCutput| Monitor
Register Function Code

Parameters

{MB)
Message
Buffer

Varioys Uses

Figure 2-7. PP Communication Area

Mass Storage Devices:

f

111111 6 6 6 3 3 3 3 1 11 12
' Address /10
TYPE of MST
I UAcgess not allowed for new files, but
existing files can be accessed
First physical unit for device
Primary CH L Device selection for connect mode
x Alternate CH \— Number of physical units for device
Reserved - Physical unit number
' Device unavailable for access DSD UNLOAD request.
\—— Checkpoint request pending *1
Removable device
Permanent files on device
System on device
Mass storage device indicator

Non-Mass Storage Devices:
(3000 Type Equipments)

7 5 6 6 6 6 1 11 3 3 5
| | ce [ ca [ cu | cu E | *2 G
TYPE | Q N
B A D C o o )
I T
. P .
\ N .
On/Off Tape Options
for
‘ Control Point Assignment *3 MMTC
Figure 2-8, Equipment Status Table
97404700C




*1 The checkpoint requested bit in the EST is .set by:

The CPR (checkpoint requested bit) set by any PP directly, i.e., no monitor request,
whenever it decides that the TRT should be saved on the device. There are two ways to
set the bit. Either a PP uses the common deck COMPCKP or does it itself. The PP
routines which use the preferred method COMPCKP are:

PFM. Any change in the TRT, write, modify, append, extend, purge, etc.

CIO. Only when a DA (direct access) PF has changed and forced a change in the TRT.
Note: local files are not checkpointed specifically, only when some other action
forces a checkpoint.

IMS. When initializing MS or EDIT DA files. Note: EDIT DA function 2 will purge any
DAs whose Ul is specified in a MASK. (No users currently).

The PP's who set the bit themselves. are: (This may not be a complete list}.

ORP. Whenever it releases a PF from a CP which has just written on it or it is purged
and this is the last user of the file,

PFU. When requested (function 14) by PFLOAD in routine ECL at end of load if any files
were copied onto the device.

*2 5 bits described in COMSMTX HP option under UDT descripticn. See chapter 8.

*3 Set to 37B if job using this eq is rolled out.

Figure 2-8. Equipment Status Table (Continued)
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An example of an EST is shown below,

ABSOLUTE DuMP FROM 003200

003200
003203
003206
003211
003214
oo3217
003222
003225
003230
0v3d233
003236
0032s1]
003244
003247
003252
003285
003260
003263
003268
003271
003274

70000002000104110430
00000000u00000000000
00000000006000000000
00000012000003224000
00000G00000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000003¢00063247000
00000000000000000000
0000000000¥000000000
20000111604064244000
©00000000009¢00000000
0000VU0000V000000000
000000130000552%6000
0000000000VV00000000
00000013000016245000
00000000000000000000
00000000000000000000
00000606000623037002

00000000000000000000 _

T0 003300

+ B ADIDX

J CRS

C T
P Al Sa2v1

K 1=

K N/

FF FSC*®

PAGL 1

45000002000044110515
00000000000000000000
0000000000000V060000
0000000000000V000000
00000000000000000000
©0000012000014205000
00000000000000000GV0

000000U000000V000V00 .

00000000000000000000
0000000000000000L0000
00000000000000000000
0U00000000000V0U0V00
00000000000000000000
0U0U0I30V001246000
00000013000055246001
0000000000060V000000
000000130000102¢5001
00000000000000000000
00000000000000600000
00000000000000000000

- 00000000000000000000

This is the CMR DECK which created the above EST.

cHMRAE K

WAME =

MNARRTFS PLRSNNAL KRONNS 2,1,

ENO=pltel «ONeNelr2,

pF=g,

RTK=p

0y3774MNRRI,40,
«F10T74T124500,

SCTK=0el1N74T124901,
STK=0er63heT134521,
~TK=per 63747136321,
“TK=per6a2.T134521,
EQleplel sNFFe04042,
RFMNAyExY,
EOIO§05.0N0700'10.

2-20.2

Figure 2-8., Equipment Status Table (Continued)

€8T
8 9lEM 00000000000000000000
©0000000000000000000
00000010000004237000 H DSe
00000000000000000000
60000000000000000000
J Py 00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
20000003002064247000 P C Pave
00000000000000000000
00000000000000000000
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FNT Logical File Name ggdlé' ;‘E.
P
E
\ \{Control Point
\Aggignment
Control Rit
ID | EQ.
C
FST O | NO. Control Information
D
E
\Busy Bit
FILE TYPES
SYSTEM SYMBOLS CODE TYPE
INFT 00 Input
ROFT 01 Rollout
PRFT 02 Print
PHFT 03 Punch
TEFT 04 Timed/Event Rollout Queue
SYFT 05 System
LOFT 06 Local
CMFT 07 Common
LIFT 10 Library
TFT i1 Primary Terminal
PMFT 12 Direct Access Permanent File
13 Fast Attach Files

FAFT

97404700C

Figure 2-9, General FNT/FST Entry Format
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Job
JOBNAME Origin| INFT |1 0
System Sector
Contains Control
Information
6 6 12 12 12 12
D EQ. 1st Queue
Code No, Track 0 FL/100B Priority
Figure 2-10. Input Queue Files
42 6 6 1 5
Job
JOBNAME / Origin PRFT |1 0
6 6 12 12 12 12
D EQ. 1st 1st 1st Queue
Code | No. Track Track Sector of Priority
Dayfile Dayfile
Can be changed by SETID card. The DSD command is:
(e.g. if a user wishes to route LPXX, YY
his output to a particular printer) Where XX = EST and
Y