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Summary of Amendments

Edition SY33-8555-4 reflects the changes in program logic for:

. New processor support
- 3031 ‘
- 4300 processors

o New device support
-~ 3310 and 3370 Direct Access Storage Devices (FBA)
- 8809 Magnetic Tape Unit
- PRT1 Printers (3289 Model 4 and 3203-5)
- 3284/3286/3287 Console Printer
- 5424 MFCU

. Improved supervisor functioans
- More LUBs ,
- JIBs no longer required for DASD file protection
- Pageable supervisor options
- Use of higher resolution timer
- Improved method for loading SVA
- Suppression of channel program scan

o Improved DASD handling
- DASD volume recognition by means of new VOLUME command

. Extension of label information area and symbolic label access
With DOS/VSE, the following programming support has been removed:

. Support of the IBM 2321 Data Cell
o Support of the IBM 2495 Tape Cartridge Reader

In addition, technical corrections and editorial changes have been made
throughout the manual. Changes in contents are indicated by a vertical
bar to the left of the change.

Fifth Edition (February 1979)
This is a major revision of, and obsoletes SY33-8555-3 and Technical
Newsletter SN33-9237.

This edition applies to the IBM Disk Operating System/Virtual
Storage Extended (DOS/VSE) and to all subsequent releases until
otherwise indicated. Changes are continually made to the
information herein; before using this publication in connection with
the operation of IBM systems, consult the latest IBM System/370

current.

Requests for copies of IBM publications should be made to your IBM
representative or to the IBM branch office serving your locality.

‘A form for readers' comments is provided at the back of this
publication. If the form has been removed, comments may be
addressed to IBM Laboratory, Publications Department, Schoenaicher
Strasse 220, D-7030 Boeblingen, Germany. IBM may use or distribute
any of the information you supply in any way it believes appropriate
without incurring any obligation whatever. You may, of course,
‘continue to use the information you supply.

©. Copyright International Business Machines Corporation 1973, 1975,
' 1977, 1979.
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| System/component name To be read as i
| TS ESCSESE=ES=S===== ============= |
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| DOS/VsS DOS/VSE (see Note below) |
| ECPS:DOS/VS ECPS: VSE ]
{ DOS/VS POWER/VS-E VSE/POWER |
{ DOS/VS VSAM-E VSE/VSAM |
| |
| Note: Unless that name explicitly refers to DOS/VS Release 34 |
| or an earlier DOS/VS release. i
{ |
e e s e s e e c e e c c c c  c c e e o o = e o e = - ————————— - ——— = 4

This Program Logic Manual (PLM) is a detailed guide to the IBM Disk
Operating System IPL and Job Control programs. It supplements the
program listings by providing descriptive text and flowcharts.

For overall system control logic description, this PLM is used with
seven other PLMs:

. DOS/VS Supervisor Logic, SY33-8551.

. DOS/VS Error Recovery and Recording Traasients Logic, SY33-8552.

. DOS/VS Logical Transients and Dump Phases Logic, SY33-8553.

. DOS/VS System Serviceability Aids Logic, SY33-8554.

] DOS/VS Linkage Editor Logic, SY33-8556.

o DOS/VS Librarian Logic, SY33-8557.

. DOS/VS Fixed Block Architecture Logical I0CS, SY24-5181.

Prerequisite publications that will aid in the use of this manual are:

. IBM System/370 Principles of Operation, GA22-7000.

U IBM 4300 Processors Principles of Operation, GA22-7070
1

* DOS/VS System Control Statements, GC33-5376.

o 0S/Vs, DOs/Vs, and VM/370 Assembler Lanquage, GC33-4010.

e Guide

[o]

the DOS/VS Assembler GC33-4024.
Publications related in subject matter to the system control PLMs are:

. Introduction to DOS/VS, GC33-5370.

¢ DOS/VS System Management Guide, GC33-5371.

. DOS/VS Data Management Concepts, GC24-5138.

——lok =S2ZEln SEZolE ===

o DOS/VS Macro Reference, GC24-5140

. DOS/VS Tape Labels, GC33-5374.

Preface
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L] DOS/VS Operating Procedures, GC33-5378.
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ASD Labels, GC33-5375.
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System Generation, GC33-5377.

{172}

® DOS/VS Messages, 6C33-5379.

Titles and abstracts of other related publications are listed in the IBM
gxgggg[370 Bibliography, G6C20-0001.

——mlts s

This manual consists of five major sections. The first section is an
introduction to both programs summarizing their functions. The next two
sections are dedicated to a detailed descriptiom of each of the prograams
showing their function-to-phase relationship, sequence of operation,
control flow and I/0 flow graphs, and the storage layout. Then follow
general charts of the phases and more detailed charts which are in
flowchart form for IPL and Job Control except Symbolic Label Access
(SLA) . The detailed flowcharts are identified by letters AA through ZZ.
Numerdls such as 01 identify the general charts.

The last section of the manual, the appendixes, contain label lists,

phase to module and error messages CrLoOSS references, LISTIO examples,
and some control blocks and tables.
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INTRODUCTION

INITIAL PROGRAM LOAD (IPL)

THE IPL PROCEDURE

The IPL procedure must be performed each
time

-- the system is powered up;

-—- you want to change the processing mode
of your machine on a 4300 processor
(switch between ECP5:D0S/VS-mode and
370-mode) ;

-- you want to reallocate your page data
set;

-- you want to reassign
your VSAM master catalog (SYSCAT),
your recorder file (SYSREC),
your system console (SYSLOG) ;

| -- you want to change the load
configuration of system programs
residing in the SVA;

-- you want to load a new supervisor.

Operating in the supervisor mode, IPL
bootstrap processing

-- determines the hardware and SYSRES
characteristics,

-~ determines the system console address,

-- 1loads the specified supervisor from
SYSRES,

-~ builds a three-device system (SYSRES,
SYSLOG, SYSUSE).

Now the system is prepared for IPL command
processing.

The IPL command processing rootphase is
loaded and the IPL commands, entered via
SYSUSE, are processed:

-- the system I/0 configuration may be
completed via ADD and DEL commands;

-~ +the date and TOD clock may be set via
the SET command;

-- SYSREC (and SYSCAT if VSAM will be

used) must be assigned via the DEF
command;

14 DOS/VS IPL and Job Coatrol Logic

-- the page data set must be allocated via
the DPD command;

-- size and layout of the SVA may be
specified via the SVA command which
also terminates IPL processing and

" therefore is mandatory, even if used
Wwithout operands.

After having performed the functions
required, IPL exits to EOJ.

LOADING PRINT CONTROL BUFFERS

For certain printers a buffer has to be
loaded. The print control buffers of a
printer can be loaded as follows:

-- Automatically during IPL. $$BUFLDR
together with $$BUFLD1 and $$BUFLD2 are
provided to load the FCB and UCB of a
pertinent printer with the standard
control information.

-- Dynamically by issuing the LFCB or LUCB
attention command. See DOS/VS Logical
Transients and Dump Phases Logic.

-- Dynamically by issuing the LFCB macro
in a problem program. (This macro can
only be used to load the FCB of a
printer). See DOS/VS Loqigal Transients

———— -_—

=== === ————— S

-- As a separate job step by executing the
SYSBUFLD program. This program is
documented at the end of the IPL
description.

Note: For a 5203 printer without the
universal character set feature, only the
FCB is loaded. For a 1403U, only the UCB is
loaded.

$$BUFLDR is executed as part of the IPL
procedure. If 3203, PRT1, 3800 or
5203/1403U printers are attached to the
system, $$BUFLDR together with the
corresponding standard buffer image phases
mist be available in the core image
library. The standard buffer image phases
for the individual printers are shown in
the following table:



$$BUCBL |
$$BUCB3 |
|
$$BFCBO0 $$BUCBOO |
|
|

$$BFCB10

| |
+ +
| i
I |
+ +
| PRT1 3211 | $$BFCB | $$BUCB
| |
| |
| | $$BUCB10
+ +
| i

| * Not required for a 5203 printer |
| without the universal character |

| set feature. |
R d

Note: The 3800 printer buffer load is
initialized via a special command.

JOB CONTROL PROGRAM

The job control program provides job-to-job
transition for all programs, background and
foreground.

This program also prepares job steps for
execution. (One or more programs can be
executed with a single job. Each such
execution is called a job step.)

On the basis of information provided in the
job control statements, the job control

program:

The

Prepares the system for execution of
progranms.

Assigns physical device addresses to
logical units.

Includes cataloged procedures and
procedure modifier statements.

Sets up fields in the communication
region(s).

Edits and stores volume and file label
information.

Prepares the system for restarting
checkpointed progranms.

Clears the partition to binary zeros
between job steps, (if job step is in
real mode), otherwise it causes the

pages to be cleared as they are used.

job control program is executed in the

virtual storage of the partition it is
preparing.

SYMBOLIC LABEL ACCESS

Another part of job control is the Symbolic
Label Access program (SLA). The SLA
program provides device independent access
to the DOS/VS label area. It is called each
time information for the label area has to
be added, deleted, retrieved, or modified.

Introduction 15



PROGRAM - METHOD OF OPERATION

PHASE-FUNCTION OVERVIEﬁ

IPL is divided into two successive
processing steps

The function of bootstrap processing is to

bootstrap processing
command processing

load a supervisor and build a:mininmal
(3-device) system, the basis for IPL.

command processing.

T T T T T TS m————— e 2
| | Module/ | Phase | Residence | Phase Description {
| | Macro | I | i
|=m—————————- D et pmm——m—————— it - - -—=]
| | | $$ASIPLO | 0 * | FBA SYSRES Bootstrap Loader |
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Figure 1. IPL Module/Phase/Function Overview
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The 3-device systenm
consists of SYSRES, SYSLOG, and SYSUSE; IPL
commands are entered via SYSUSE and since
SYSUSE may be assigned to SYSLOG, the

SCIL.

3-device system may physically consist of
two ‘devices only. Another characteristic of
bootstrap processing is that its main part
is. performed without supervisor support for
input/output or loading modules from the

-—--—-

to bring up the complete system by
processing the specified IPL commands;
there is now supervisor support available
for most of its processing.

Figure 1 shows a list of IPL phases, where
they reside, and what their functions are.




Notes to Figure 1: bootstrap processing functions and consist
of the following phases:
* FBA - Physical Block Number

%% CC.HH~-R of CKD-Device $$A$IPLO

$$A$IPLA
CKD = Count-Key-Data Device $$ASPLBF
FBA = Fixed-Block-Architecture Device $$A$PLBK
SCIL = System Core Image Library $SASIPLR

$$ASIPLE (This phase is distributed only
with VSE/Advanced Functiomns.)

BOOTSTRAP PROCESSING, CHART 01 Note that all these phases reside
originally in the SCIL for APAR and PTF
handling; before distributing a systenm

To load the desired supervisor and build a residence, phase $$A$IPLO, $$ASIPL1,
3-device system (the base for IPL command $5ASPLBF and $$A$SPLBK have to be copied by
processing), special standalone programs special utility programs (IJBREPB or

from outside the core image library have to RESTORE) to their assigned disk locations.
be activated. These programs perform the See Figures 1 and 2.

[ puieheintatatatatatntbebebababtb bttt L]

[ SYSRES Layout |

| 00.00.1

00.01.3

- = - - —— o o —

Source Stmt. Library

Note: a < b<c<d<c<ce<fu<Kv<<w<Kx<y<«Kz
FBA block size is 512 Bytes, CKD .record length varies.

Figure 2. SYSRES Layout
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Hardware IPL will always load $$A$IPLO and
$SASPLBF (from FBA-SYSRES) or $$A$IPL1 and
$$A$PLBK (from CKD-SYSRES) from their
assigned disk locations, while $$AS$IPLR is
always loaded from the SCIL.

Charts AA and AB explain the hardware IPL

process, which ends with passing control to
$$ASPLBF or $$A$PLBK.

$$ASPLBK, $$3A$PLBF - SEQUENCE OF OPERATION

After relocating all address constants in
PSW's and CCW's, the program must

4300-hardware is assumed, if the progranm
successfully performs an STCAP
instruction. On 4300-hardware, this
instruction also specifies the real and
virtual storage size of this model.
/370-hardware is assumed, if a
STCAP-instruction fails, but a
PTLB-instruction is executed
successfully. If neither of these
instructions could be successfully
executed, a flag is set to cancel IPL
and the SYSLOG device is still
available.

For information on the STCAP and PTLB
assembler imnstructions, see System/370
Principles of Operations. '

-- Determine Size of Real Storage

On 4300-hardware, the STCAP instruction
returned all necessary information.

On /370-hardware, we get the real
storage size by an 'endless-loop!'! which
will clear the real storage from the end
of phase $$A$PLBK up to the end of real
storage. The loop is interrupted by an
addressing-program-check when the real
storage is exhausted. The virtual
storage size cannot be got from
/370-hardware but has to be extracted
from the supervisor later on.

On VM systems, DIAGNOSE instructions
will be used to determine the size ot
real storage and to clear it. See IBM
System/370 Principles of Operation for

DIAGNOSE instructions.

The programs will save all necessary
information about hardware and SYSRES
device characteristics in an area
described by IPLRCOM. The start address
of this area and the load address of
$$ASIPLR are passed to this phase via
special registers.
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-- Determine the SYSRES Device
Characteristics

We extract the SYSRES volume serial
nunber from the volume label record or
block. To get the SYSRES device-type and
capacity, we have to perform a READ
DEVICE CHARACTERISTICS command only if
SYSRES is an FBA device. If it is a
CKD-device, we must read the format-4
record (first physical record) of the
VTOC whose start address is extracted
from the volume label record. The
capacity information from the VTOC
format-4 record must be found in a
device characteristics table to identify
the CKD-SYSRES device type.

-- Get Library Extent Ianformation

We read the system directory records 1
and 4 from CKD-SYSRES or the systen
directory block from FBA-SYSRES
respectively. The beginning CC.HH.R of
the SCIL and of the procedure library
(if present) is saved; for FBA, the
beginning and ending physical block
number is saved for later use in DEFINE
EXTENT commands.

-- Load Phase $$ASIPLR, $S$ASIPLE

Phase $$AS$IPLE (if residing in the SCIL)
is loaded at end of real storage. Space
will be allocated for IOFLD
(Communication area with IPL command
processing) and phase $$ASIPLR, which
must be resident in the SCIL, will be
loaded in front of IOFLD. See Figure 4.
IPLRCOM is saved into IOFLD and controil
is passed to $$ASIPLR.

$$ASIPLR - SEQUENCE OF OPERATION

Control is passed to this phase from
$$ASPLBF or $$A$PLBK. The addresses in
PSW's and CCW's are relocated. Now module
initialization is performed (message 0IO4I
built, data areas initialized).

-- Prepare for Operation with/without Phase

The directory of the SCIL is scanned for
the IPL-phase $$A$CDLO. If found, the
text of the phase is read into real
storage. If not found, the normal
process of system preparation continues.



-- Request a SYSLOG Device

Normally, SYSLOG is specified by the
operator via an attention interrupt
(pressing REQUEST or ENTER) which

transmits the SYSLOG device address.

When the Automatic System Installation
feature (ASI) is installed (phase
$SASIPLE resides in the SCIL) the ASI
initialization function (ASIFINIT) will
transmit the SYSLOG device address from
the first statement of the ASI IPL
procedure. ASI is in process now.

$$A$CDLO contains the communication
device list (CDL). The list specifies
the system console (SYSLOG) and the I/O
device (SYSLOG and/or SYSUSE) that may
present interrupts to IPL and thus
establish themselves as communication
device(s) for transmitting IPL commands.

If $PASCDLO is in the SCIL, the progranm
checks if the SYSLOG device address is
in the CDL. If yes, or if there is no
$$A$CDLO the SYSLOG device is accepted.
Otherwise IPL waits for another SYSLOG
device address to be transmitted.

Note: IPL may loop indefinitely if the
CDL has been specified incorrectly.
Therefore it may be useful each time
when IPL enters the wait state again to
enter manually the device address for
SYSLOG and/or SYSUSE into locations
X*10* to X'"17' in the hexadecimal format
00000cuu. To resume processing press
REQUEST/ENTER at SYSLOG.

On acceptance of the SYSLOG device
address, a PUB is built and the phase
writes message 0IO4I.

After having built the PUB, the phase
makes SYSLOG available for
operator/system communication for the
remaining system preparation process;
all error messages are written to
SYSLOG.

Request a Supervisor Name

On an interactive IPL (ASI not in
process), the name of the supervisor to
be loaded and its paging option are
requested via message 0IO3A in
sCp-format.

When ASI is in process, the name of the
supervisor to be loaded and its paging
option will be extracted from the first
statement of the ASI IPL procedure too.
Message 0IO3A need not be written.

When ASI has to be restarted (the
operator presses the INTERRUPT key of
his console), message 0I03A in AF-format

will be displayed. The operator may
respond either

1. with ASI procedure names for IPL
and/or JCL
i.e. ASI will proceed taking the
supervisor name, paging option and
IPL commands from the specified IPL
procedure.
or

2. with a supervisor name and paging
option
i.e. ASI will be terminated and IPL
will proceed interactively.

The directory of the SCIL is scanned for
the specified supervisor entry. If this
entry is not found, message 0I02A is
issued and the name of the supervisor is
requested once more. If the entry is
found, the length of the supervisor is
computed and it is checked whether the
supervisor will fit into real core
without overlaying $$ASIPLR.

Note that the maximal supervisor size
may not exceed 512K bytes. The
supervisor is read into real storage
starting from location 0.

If ASI is in process, the ASI-RESTART
facility is activated by calling the
ASI-enable function (ASIF ENA) via phase
$SASIPLE.

-- Check Supervisor Generation Options

It is verified if the supervisor has
been generated for the existing
hardvare (4300, /370, VM), whether it
supports the SYSRES device type (e.g.
you may load from FBA-SYSRES a
supervisor that has been generated
for CKD only), and whether the
supervisor has been generated for the
correct SYSLOG device type (e.g. you
may load from a 3277-SYSLOG a
supervisor that has been generated
for /370-115 DOS-SYSLOG) .

Message 0I68A is displayed at SYSLOG
with a code number that specifies the
type of incompatibility that has been
found between existing enviroament
and supervisor generation.

To obtain supervisor support, we have
to initialize its subcomponents such
as page mahager, input/output
supervisor, or timer management.

The paging option is analyzed and if
it was N (non-pageable supervisor) it
is indicated within the SMCB that
there is no pageable supervisor part.
Per default, the supervisors are
generated with a pageable part.
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The length of the I/0 extended area
for this CPU model is calculated.

The RSIZE parameter of the
VSTAB-macro specifies the size of the
real storage the supervisor is
generated for. This real storage is
used for dynamically allocatable
supervisor tables. The size of these
tables must be adjusted to the
existing real storage, since the
supervisor may have been generated
for a real storage that is smaller,
equal, or bigger than the existing
one. Thus, supervisor table space
may be wasted or missing.

In /370 mode, a
page frame table
page table
segment table
are used.

In ECPS:DOS/VS-mode, a
page frame table
is used.

The generated BG begin address and
system save area address have to be
updated.

A communication area (SVIPL) has been
introduced for IPL into the supervisor,
described via MAPSVIPL macro. It
contains the entry points of routines
invoked from IPL for supervisor
initialization and pointers to tables
that have to be generated or initialized
through IPL processing. Its start
address is part of SYSCOM (IJBSVIPL).
The control registers are initialized.

The DAT-feature and the (location X'50')
timer are initialized for /370 only.

The initialization subroutines reside in
the supervisor copy-buffer area and are
overlaid with table and buffer space
during later processing.

Now some indicators are set, signalling
that IPL is in progress, disabling the
- attention routine and permitting write
operations on the SYSRES device.

The storage protect key of the
supervisor area is set to 0, while the
storage protect key of the BG-area (the
remaining real storage) is set to 1.
The channel control table is built.
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-- Build Communication Area for Commangd
Processing (IOFLD)

This area is located at end of real
storage. The SYSGEN I/O tables
generated into the supervisor are moved
into this communication area. The PUBs,
FOCL, NICL, FICL, diskette label record
(if a diskette is an IPL communication
device) , and device specific information
about SYSLOG and SYSUSE are stored in
this area (described by DSECT IOFLD) .
The tables will be used by the $IPLRT
phases to complete the systenm
I/0-configuration process (ADD/DELETE).

-- Locate IPL Communication Device (SYSUSE)

If ASI is in process, a dummy diskette
label record is placed into IOFLD, the
SYSRES PUB is copied into the SYSUSE PUB
and job control is informed that the IPL
input is not from SYSLOG. Processing
continues building the three-device
system.

If there is an interactive IPL, the
system is put into the wait state and
the operator has the option of selecting
the communication device for IPL. If the
desired communication device is:

1. A card reader, the operator presses the

start key on the reader causing an I/0
interrupt (device end).

2. A c¢onsole printer-keybord, the operator
presses the request key causing an I/0
interrupt (attention).

Note: Only the device used as SYSLOG may
present the attention interrupt.

3. A diskette, the operator presses the

start key causing an I/0 interrupt
(device end).

-- Build 3-Device System 1/0 Iables

After the operator has selected a
communication device, the PUBs built for
SYSRES, SYSLOG, and SYSUSE (if SYSUSE is
not equal to SYSLOG) are copied into the
supervisor PUB table and the BG LUBs for
SYSRES, SYSLOG, and SYSUSE are assigned
to the coresponding PUB table entriesa
The FOCL (first-on-channel list) and the
channel bucket are built for this
3-device system. Figure 5 below shows
an example of the I/0 tables for a
3-device system built by $3ASIPLR.



-- Initialize Program Management

The logical transient area (pointed at
from SYSCOM via IJBLTA) contains
initialization code for the FETCH system
task. A temporary AVR (automatic volume
recognition) table is allocated and the
volume-characteristics of the SYSRES
device placed into this table. This
information is passed to the FETCH
initialization routine. .

-- Bass Control to IPL Command Processing

Since FETCH has been initialized, it may
now be used for program loading. It is
checked whether the command processing
root phase $IPLRT2 will fit into real
storage. If yes it will be loaded:via
SVC 4. This SVC has been moved into
IOFLD, from where it is executed; thus
it is possible to overlay phase $$AS$IPLR
with $IPLRT2.

A supervisor state PSW is loaded with
DAT bit off and I/O and external
interrupts enabled. The address of
IOFLD is passed via a dgeneral register
to $IPLRT2; this phase is loaded into
the BG-area, behind the BG system save
area; it is invoked via BR 1 after SVC 4
from IOFLD.

COMMAND PROCESSING, CHARTS 02 TO 04

o S o =

For the formats of IPL commands, see DOS/VS
System Control Statements. The commands
are being processed in the phases
$IPLRT2-7. The following gives the
sequence of operation in each of these
phases:

$IPLRT2 - SEQUENCE OF OPERATION

$IPLRT2 is loaded by the phase $$ASIPLR
which calculates the load point behind the
supervisor and a reserved area for tables.
The phase consists of two CSECTs: IJBIPR50,
the root of the program, and IJBIP250, the
initialization part, which is overlaid
after initialization.

CSECT IJBIP250

- checks for TOD support, stores the TOD
clock and, depending on the state of the
clock, displays méssages on SYSLOG. If
the clock is in the 'set' state, the
date, time-of-day, and zone are
displayed on SYSLOG. A switch is set if
the clock is in the ‘error' or 'mot-set!
state.

- checks for RMSR support. Loads $$BCCHHR

to build the load list.

CSECT IJBIPRS0
- completes thé system preparation and
processes the IPL commands.

contains the error subroutines to issue
the error messages when necessary.

- loads the appropriate phase into an
overlay area behind the root phase:

$IPLRT3
for processing an ADD or DEL command

$IPLRTYU

a. for processing a SET command

b. for moving I/0 tables, PUBs, LUBs
immediately before the first DEF,
DPD, or SVA command is processed.

c. for final allocation of tables
(PFT, AVR tables, etc.)
immediately before the SVA command
is processed.

$IPLRTS
(with linked Common VTOC Handler) for
processing a DEF or a DPD command

$IPLRT6 .
for processing the SVA command

$IPLRT7
for termination processing

The ADD, DEL, SET,- DEF, DPD, and SVA
commands are entered from the IPL
communication device (SYSUSE).

When the operator enters the last command
(which is always SVA) IPL prompts him to
enter

-- a SET command if the TOD has to be set

-- a DEF command for SYSKEC, if SYSREC was
not assigned by a previous DEF command.

-- a DEF command for SYSCAT if SYSCAT was
not assigned by a previous DEF command.

-- a DPD command if the page data set was

not allocated by a previous DPD
command.

$IPLRT3 - SEQUENCE OF OPERATION
$IPLRT3 is loaded and executed only when
ADD or DEL commands are submitted.

$IPLRT3 does one or both of the following:

. Adds one or more devices to the systen.
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. Deletes one or more devices from the
systen.

ADD ROUTINE The add routine ensures the
device is not already present. It then
determines where to add the PUB in the PUB
table and moves all the PUB entries beyond
this point down one PUB length to make room
for the new PUB. The new PUB is then
inserted in the area just vacated. The LUB
table and FOCL pointers are updated to
reflect the change in the PUB table and the
routine returns to read another control
statement.

DELETE ROUTINE The delete routine first
checks to see if the device to be deleted
is in the PUB table and then determines the
location in the PUB table of the PUB to be
deleted. The LUB table and FOCL pointers
are updated to reflect this change. The
routine returns to to Monitor in the root
phase to read another control statement.

$IPLRTY4 - SEQUENCE OF OPERATION

$IPLRT4 comprises 3 parts which are
executed at different times:

Part 1: Processing of SET command:

- sets the system date.
- sets the system zone if required.

- resets the contents of the TOD clock, if
required.

Part 2: Executed before the first DEF,
DPD, or SVA command is processed
(includes pass 1 of the allocation

routine for SV areas).

- checks the channels for file-protect
support for each device if DASDFP (DASD
File Protect) option was specified
during supervisor generation.

- scans the PUB table. If a 3203, 3211,
3289-E, 3800, 14030, or 5203 is fonad,
$IPLRTY4 loads $$BUFLDR.

- ~checks for RMSR support and if present
builds the PUB2 table.

- ~checks whether RMS support has been
generated for CPUs other than the 115 or
125. If not, IPL is terminated. For the
models 115 and 125, checks for correct
recording support and checks for
hardware-recorded devices.

- scans the PUB table for DASD devices. If
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a DASD device which is not operational
is found, the PUB is set to indicate
"device down" and the LUB is unassigned.

- allocates an AVR (automatic volume
recognition) entry for each DASD PUB and
calls the supervisor for initialization
of the entry,

- allocates and initializes PUBSCAN tables.

- =shifts page and segment tables (both
only for 370) and page frame table to
their final locations.

- allocates space for some other tables
(RTAB, Copy Buffers, extended logout
areas).

- The system assignments for SYSRES and
the communication device (SYSRDR or
SYSLOG) are checked and permanently
assigned. The system I/0 tables are
moved from their temporary location in
high real storage to their permanent
location in the supervisor area. This
move overlays the three-device IPL I/0
tables that where built by $$A$IPLR.

After part 2 of $IPLRTY4 has been
executed no more ADD or DEL commands maylay
be entered.

Executed before the SVA command is
analyzed. (Includes pass 2 of the
allocation routine for supervisor
areas.)

Part 3:

- 'performs final allocations of tables in
the dynamic supervisor area after
reserving buffer space if SYSREC or HARD
COPY FILE is on FBA.

- checks (and prompts) for SYSREC
assignment

- warns if SYSCAT is not assigned.

SET ROUTINE The DATIMERT subroutine
converts the Date, Clock, and Zone
specifications to a 64-bit binary value.
This value represents the number of clock
units (that is, microseconds times 2 to the
12th power) elapsed since January 1, 1900
at 0.00 a.m. GMT, and is used to set the
TOD clock. A GETIME macro is issued to
obtain an automatic update of the midnight
value in the supervisor.

$IPLRT5 - SEQUENCE OF OPERATION

$IPLRT5 is loaded by the root phase and
executed for every IPL. The phase

- diagnoses the DEF command



- assigns the VSAM catalog SYSCAT and/or
the system recorder file SYSREC to a
physical unit. SYSREC (and SYSCAT, if
VSAM will be used) must be assigned via
IPL.

- processes the DPD command
- updates parameters for the load leveler
- returns control to the root phase.

DEF ROUTINE The DEF command has to precede
the SVA command. The DEF routine reads the
physical units specified in the DEF command
and assigns SYSCAT and SYSREC to them.
SYSCAT may be unassigned (UA).

DED ROUTINE The DPD command has to precede
the SVA command. It causes IPL to do the
following:

- Open page data set.

- Format the page data set if it has not
been formatted or if it must be
reformatted (for CKD devices only).

- 1If a VOLID was specified a check is made
to see if it matches the VOLID on the
specified unit. If it does not, a
message is issued. If no VOLID has been
specified, no check is made.

- Set the load leveller constants based on
CPUID and device type of the page data
set device.

$IPLRT6 - SEQUENCE OF OPERATION

$IPLRT6 is loaded by the rootphase and
executed for every IPL. The phase:

-- diagnoses the SVA command.

-- reads phase $$A$SVA, which contains the
names of load lists.

-- 1loads the load list phases and reads in
the SCIL directory entries of all
phases that are named in the load lists
if they fulfill the requirements for
loading.

~- sorts the directory entries.

-- calculates for ALLOC the number of SDL
entries and the SVA space needed for
the text of the phases (PSIZE).

-- informs the operator if load lists or
phases are missing.

$IPLRT7 - SEQUENCE OF OPERATION

$IPLRT7 is loaded by the root phase and

executed for every IPL. The phase does the

following:

-- Set clock comparator

-- Complete LUBs for foreground
partitions; set bits in PUB ownership
table

-- Read information on procedure library
and label area and store it in systenm
GETVIS area

-- SVC 83 ALLOC (for virtual space)

-- Switch from real to virtual status (for
370 mode) .

-- Shift SDL entries into system SVA

-- Load $MAINDIR (or $MAINDIF if FBA) into
BG and call this phase for loading
system phases into the SVA

-~ Allocate LUB2 table and extent blocks

-- SVC 83 ALLOC (for real space, for 370
only).

-- 1Issue IPL complete message

-- Exit from IPL by SVC 14 (EO0J)

PHASE $$BUFLDR, CHART 05

$$BUFLDR is loaded by phase $IPLRT4.
$$BUFLDR scans the PUB table for 3203,
14030, PRT1, 3800, and 5203 printer
entries. When it finds an entry, it tests
whether the printer is operational and, if
so, loads the UCB. It then loads phase
$$BUFLD1, which loads the FCB for this
printer (not 1403U0). $$BUFLDR then returns
to scanning the PUB table for further
printer entries. When all buffers have been
loaded, $$BUFLDR returns control to
$IPLRT4. $$BUFLD2 is the buffer-loaa error
recovery phase and is called by $$BUFLDR.
(For the 3800 printer, an initialize
command is issued.)

These phases issue two messages:

1. 0I26I indicates that the buffer loads
- on the currently referenced printer
have been completed successfully.

2.. 0I271 indicates that the referenced

buffer on the referenced printer has
failed to be loaded successfully.

The IPL Program - Method ot Operation 23



After attempts have been made to load all
printer buffers, the program returns to
$IPLRTA4.

THE SYSBUFLD PROGRAM, CHART 06

The SYSBUFLD program is designed to load
the appropriate control buffer image into
the forms control buffer' (FCB) for output
in a nonstandard page layout and into the
universal character set buffer (UCB) for
output with a UCS print train.

SYSBUFLD is invoked by a // EXEC SYSBUFLD
statement and can be executed any time
after IPL within the user job stream. With
one invocation of SYSBUFLD, the FCB and UCB
of a single printer, or any combination of
buffers on several printers, can be loaded.

The procedure for using SYSBUFLD is
described in DOS/VS Qperating Procedures.

For information on the physical
characteristics and environmental
requirements of SYSBUFLD, refer to DOS/VS
System Generation.

Input and output requirements and control
information is described in DQOS/VS System
Control Statements.

The program SYSBUFLD requires approximately
3K bytes of storage, where the two phases
of the program overlay each other.
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SEQUENCE OF OPERATION OF SYSBUFLD

PHASE SYSBUFLD

-- reads control statement

-- checks for errors and incompatibilities

-- loads the UCB buffer

-- calls SYSBUFF1 to load the FCB.

PHASE SYSBUFF1

-= checks number of print positions and
phase length

-- loads FCB buffer

-- calls SYSBUFLD to read the next control
statement.



IBL CONTROL FLOW

Figure 3 shows an overview of the IPL control flow with the main

interface areas.

IPL Program:

Console

Supervisor

The SYSBUFLD program is included in the overview.

R

SVIPL

IOFLD

IPLRCOM

SYSBUF LD Program:

/[EXEC SYSBUFLD

Figure 3.
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IOFLD
IPLRCOM

Load phase $$A$IPLR

Pass control to phase $$SASIPLR.

w

$SASIPLR

Build SYSRES PUB.
Request SYSLOG, build SYSLOG PUB.

i

Supervisor

Load specified supervisor

NZ

Request SYSUSE, build SYSUSE PUB.

Saves all g d PUBs

Initializes DAT-feature and FETCH.

Loads & passes control to command processing

root phase $IPLRT2.

4. $IPLRT2 processes IPL-commands

SIPLRT3 SIPLRT4 SIPLRTS

Phase SYSBUFLD

Phase SYSBUFF 1

EOJ
svC 14

SIPLRT6

EOJ
viaSVvC 14

|IOFLD
IPLRCOM

SIPLRT?7

Control Flow of IPL and SYSBUFLD Programs
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IPL STORAGE MAP

Figure 4 shows how the IPL program is distributed in storage at 4
different points of the process.

Steps 1 and 2 show the different

X0

From FBA-SYSRES

$$ASIPLO

X'90" ———

M
M

conditions for FBA aand CKD.
X0 e From CKD-SYSRES
$$ASIPL1
x'go'——,wM
X'3000" ——=
$$SASPLBK
IPLRCOM

X'200° —a

$$ASPLBF

IPLRCOM

|

S

Step 1 — Real Storage Map after having activated hardware-IPL

From CKD-SYSRES

From FBA-SYSRES

X'200"

X'3000' —
$SASPLBK
Page boundary —m-]
$$ASIPLR

$SASPLBF

/M/«-—/M/—ﬂ—q

Page boundary

$SASIPLR

End of real

IPLRCOM (copied into)
IOFLD

IPLRCOM (copied into)
IOFLD

storage

End of real storage

Step 2 — Real Storage Map when $$SA$PLBF/$$A$PLBK pass control to $$A$IPLR (beginning

0

Supervisor

of bootstrap processing)

0

Supervisor

SYSGENed 1/0-tables

SYSGENed 1/0-tables

—

copied into IOFLD

SVIPL SVIPL
SV-initialization code and tables SYSGENed
" sup. end
/ S —
Page boundary
$SASIPLR IPL command proc. workspace
End of real IOFLD End of IOFLD
storage real storage

Step 3 — Real Storage Map during IPL-bootstrap processing

Figure 4.

IPL Real Storage Map

Sten 4 — Real Storage Map during IPL-command processing
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I/0 TABLES AN

HARD WAIT CODES IN THE IPL PROGRAM

Figure 5 shows the I/0 tables for the three-device system generated at

the beginning of IPL.

LUB Table

o

FF
FF

-

0 1 2

4 5 6

FF

FF

SYSLOG

FF
SYSRES /

FF
FF

W O N O O » W N

SYSUSE

Note: Itis assumed that SYSRES is on channel 2 and that the system console (SYSLOG) and the communication device (SYSUSE) are on channel 0

and SYSLOG = SYSUSE.

3 ’ FOCL Pointers
olrelo[rlefele]
SYSLOG/SYSUSE Device
SYSRES Device
F F F F F F F F PUB Table
empty PUB '
empty PUB Y

Figure 5. I/0 Tables for the Three-Device System

The IPL Program - Method of Operation

Channel Bucket

Address

0000

Address

0000

0000

0000

0000
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28 DOS/VS IPL and Job Control Logic

Figure 6 gives an overview of the hard wait states during IPL.
If there is an equipment malfunction during IPL, or if the IPL program cannot be
loaded, a message is placed in bytes 0-3. In this state all interrupts are disabled,
and you must repeat IPL after displaying these bytes.
MCH/CCH Codes:
ket ittt b bttt bttt ettt bttt a
| Byte 0 | Byte 1 | Byte 2 | Byte 3 | Explanatioan
‘ ———————— - ———————— — - — - ———————— - — - —— .~ ———— T~~~ ————— "~ — -~~~ - — -~ - — -
{ X'car | X'E2! |A,I,S(1) |INot used | Irrecoverable machine check.
| X'c2¢ | X'E2! |Not used |Not used | Irrecoverable channel failure during FETCH.
| x'c3t { X'E2! fA,I,S(1) (Not used | Channel failure on SYS1LOG when RMS message
| | | { { scheduled.
| X'C4r* | X'E2! {A,I,S(1) |Not used | No ECSW stored. E
| X'C5¢ | X*E2! |A,I,S(1) |Not used | Channel failure; ERPIB queue exhausted.
| X'ceé! | X'E2! {A,I,S(1) |INot used | Channel failure; two channels damaged or a
| | { | | damaged channel situation occurred while RMS
| | | | | was executing an I/O operation. )
| X*Cc7? | X'E2! |A,I,S(1) |Not used | Channel failure; system reset was presented
[ | | | { by a channel.
| Xx'cs:! | X*E2! |A,I,S(1) {Not used | Channel failure; system codes in ECSW are
| | i | | invalid.
| X'Cor | X*E2! |A,I,S(1) [Not used | Channel failure; channel address invalid
i | { | I (370 mode only). :
| X*D1¢ { X'E2! |A,1,S(1) (Not used | Irrecoverable channel failure on SYSVIS.
| X*07¢* i X*E6' |Channel |Uait or | IPL I/O0 error or equipment malfunction;
] | | 1X'00° | condition code 2 during STIDC iastruction.
| | | i | Channel and unit indicate whether device in
| | { { | error is SYSRES or communication device< When
] | | | | byte 3=X'00*', byte 2 indicates the channel
] | | | | for which STIDC instruction was issued.
| i | ] | Re-IPL systen.
L o o e e o e > T e T T > > - - — - - S - - " 4P A W - = P s > = b T > = T .~ " T = T - - -
(1) A=(X*C1*') = SYSREC recording unsuccessful. -- Run SEREP.
I=(X'C9') = SYSREC recording incomplete. -- Run SEREP.
S=(X*'E2') = SYSREC recording successful. -- Run EREP.
Other Codes:
R
| x*00° I X'00°* | X*OF! | X'DO* | IPL is canceled due to an irrecoverable
i i | | { error. The cancel code is placed in byte 1.
| ———- ————pmm———————— tmm——————— R et et
| X'07¢ | X'E6' {Channel |Unit or | IPL input/output error:
i | | | X*00" | == I/0 error on SYSRES
{ | | i | =- I/0 error on commhunication device
| ] | { | -- Equipment malfunction during the STORE
| { | | | CHANNEL ID iastruction.
== tm———————— $mm———————— fmm———————— e ———
{ X'FO' I X'C9? { X'FO' | X'Feé' | The devices type of SYSRES could not be
] | | | | identified. The volume label (VOL1) or
| [} | | | format-4 record of the VTOC contains invalid
| | { | | information. The pack was not initialized
] | i | | correctly. The system enters the hard wait
| | { | | state. Initialize the disk pack.
| === tm———————- tmm—————— tm——————— ettt
{ X'FO°* | X'C4? | X'F3* | X'F8!' | Refer to message 0D38A in the DOS/VS Message
| | | ] { manual.
o o o e o o e e = - -~ ——— — ————— —_——— —— ————— ———— ——— T ————————— — e -
Figure 6. Hard Wait Codes for IPL in Low Storage



JOB CONTROL AND RELATED PROGRAMS - METHOD OF OPERATION

The job control program is automatically
Toaded into the background partition after
IPL. To obtain the job control program in a
foreground partition, a BATCH or START
command must be issued for the desired
partition. The job control program is then
loaded into the desired partition if the
following minimum requirements are met:

] At least 128K of virtual storage in the
partition, including GETVIS space.

. Separate system I/0 files for the
partition.

The job control program does one or more of
the following on the basis of information
provided in job control statements:

. prepares programs for execution,

. evaluates control statements and reads
cataloged SYSRDR and SYSIPT data for
cataloged procedures, and calls the
appropriate processing programs,

o assigns device addresses to symbolic
units,

. sets up fields in the communication
region (s),

] edits and stores volume and file label
information,

o prepares for restarting checkpointed
progranms,

. clears the program area to binary zeros
between job steps (real-mode job steps
only, the.pages of virtual partitions
are cleared as they are used),

. prepares input for the linkage editor
program if the LINK option has been
specified. The statements: ENTRY;
ACTION, PHASE, and INCLUDE, when
present in the input stream, are copied
to SYSLNK as card images. An INCLUDE
statement with a blank operand causes
the contents of SYSIPT to be copied to
SYSLNK until a /* statement is read
from SYSIPT. Blank cards from SYSIPT
are ignored. This preparation for the
linkage editor program is valid for the
BG partitiom only, unless the
supervisor includes the PCIL option.

[ prepares input for the MAINT program by
writing a CATALR statement (if included
in the SYSRDR job stream) and any
following PHASE statement to SYSPCH.

This is useful if a compilation or
assembler run follows because the
SYSPCH output can then be used as input
(on SYSIPT) for a subsequent MAINT job
step. This is only possible if the link
option is not in effect.

The job control program is executed in the
virtual storage of the partition it is
preparing for use. If the job step being
prepared is a virtual-mode job step it
overlays the job control program.

A JOB statement in the input stream marks
the beginning of a job and a /& statement
marks the end of a job. An EXEC statement
calls for execution of a job step or of a
cataloged procedure. A job step is
normally ended with the EOJ macro. A /+
statement marks the end of a cataloged
procedure.

The Symbolic Label Access program (SLACC,
in program listings referred to as SLA) is
used to

read
write, and
modify

DOS/VS label information on label cylinders
for CKD devices and in the label area for
FBA devices.

The label area logically is divided into
subareas for partition related label
information and a general area for
partition independent label information.

Partition related information is contained
in the following label subareas:

1. User lapbel informatiom (temporary):

-- Write-access by job control
(// OPTION USRLABEL)
-- Cleared by overwriting:

-- when a JOB or end-of job
statement is read
-- at IPL time

2. Partition standard label information
(permanent) :

-- Write-access by job control
(// OPTION PARSTD)
-- Cleared by overwriting
3. Free-usage label information

This subarea is used only by the systenm
internally:

JCL and Related Programs - Method of Operation 29



-- Write-access and clearing can only
be done by direct usage of the
label macro

-- Clearing at IPL tinme

Partition independent label information is
contained in the standard (system) label
area. This information is valid for all
partitions.

-- Write-access by job coatrol
(// OPTION STDLABEL)

Function
$JOBCTLA
$JOBCTLB
$JOBCTLC
$JOBCTLD
$JOBCTLE

Root phase

Open hard copy file
Process ASSGN and CLOSE
Process EXEC

-- Cleared by overwriting

If label information is required (GETLBL
function) the subareas are searched in the
following sequence:

-- user labels of partition

-- free usage labels of partition
-- partition standard labels

-- standard labels

- —— - — e - ‘

Prepare a checkpointed job for restart

Process DVCDN, DVCUP, LISTIO,
Process CANCEL, EOJ, /&, /%,
$JOBCTLJ Process
$JOBCTLK Process

MAP, RESET,
EOP, JOB, OPTION

UNBATCH

DLAB, DLBL, EXTENT, LBLTYP, RSTRT, SETPRT,

TLBL, TPLAB, VOL, XTENT
$JOBCTLM
$JOBCTLN
$$BLSTIO

i
+
|
[
|
|
|
$JOBCTLF |
|
I
{
I
I
|
|
$IJIBSLA i

r
|
|
|
|
i
I
|
|
| $JOBCTLG
|
|
i
I
i
|
|
L

Figure 7.

SEQUENCE OF OPERATION

The job control component consists of 11
phases, one B-transient, and the SLA
program which are described in the
following.

$JOBCTLA, CHARTS 07 AND 08

This phase is the initial entry into the
job control program. It is loaded every
time the job control program is fetched and
is the root phase. It is resident in
virtual storage at all times during job
control execution and contains routines
that are used by the other job control
phases.

Job control input is read from SYSRDR or
SYSLOG depending on the setting of the job

30 DOS/VS IPL and Job Control Logic

|
|
|
|
|
|
[
all other commands except those in $JOBCTLK {
I
|
|
|
|
i

Job Control Phase-Function Overview

Process ROD, open recorder file

Job accounting and POWER/VS-E interface
Common functions to process LISTIO and DVCDN
Read, write, and modify label information

control input switch (COMREG+56 bit 2). As
each control statement or command is read,
it is analyzed to determine which of the
processing routines is to be used. The
phase containing the correct processing
routine is loaded if it is not already in
virtual storage as a result of the previous
statement or command.

Phase-Vector Table

The Phase-Vector table contained in the
root phase ($JOBCTLA) is used to determine
the correct phase and processing routine
required to process a given control
Statement.

The operation field of the control
statement is compared to each entry in the .
table until an equal is found. The equal
entry identifies the correct phase and the



displacement within the phase of the branch
instruction that directs the program to the
correct processing routine. The entry also
contains a 1-byte condition switch bank
used to control processing for format
verification, logging conventions, and
cancel procedures for the statement.

Figure 8 shows the format of an entry in
the Phase-Vector table.

For example, the job control statement may
have the following entry in the phase
vector table:

DC CL7*JOB!
DC X'7a*

DC AL1(12)
DC C'G!

The condition switches say:
. The JOB statement is to be processed
even if a cancel is being executed.

. Logging on both SYSLOG and SYSLST is
suppressed.

. The statement may not start without //
and must start in column 1.

Bytes 8 and 9 of the entry say:
The branch-vector table eatry is
located at a displacement of 12 bytes

from the beginning of the phase wita
suffix 'G' ($JOBCTLG).

Data File Blocks

For its own I/0 file handling, job control
uses control blocks for which the pattern
is located in this phase. These blocks are
called DFB's (Data File Blocks) and their
format is shown in Figure 9.

- —————— —————— — —_——————— ——— — o — -

0 Byte 6 | 7 Byte | 8 Byte | 9 Byte

|Operation|Condition|Branch | Phase
|Field | Switches |Vector {Identific.
| i |Displace-|Letter
|ment {

[}
[}
]
[}
1
[}
|
]
]
]
|
[}
[}
[}
]
]
]
L]
|
]
]
]
|
]
]
|
1
]
[}
|
|
|
|
\
[}
[}
[}
1
[}
1

Operation Field:
EBCDIC representation of the
operation fields.

Condition Switches:

Bits

0 - reserved.

1 - statement is to be processed
even though’'a cancel condition
exists.

2,3 - Both on: suppress logging
2 off, 3 on: unconditional
SYSLOG logging and conditional
SYSLST logging.
Both off: conditional logging
on SYSLOG and SYSLST.

4 - statement must start with //.
5 - statement may start without //.
6 - statement must start in
column 1.
7 - statement may start in other

than column 1.

Branch Vector Displacement:
Displacement within the phase that
is added to the phase origin address
to develop the address of a branch
instruction which transfers control
to the correct processing routine.

Phase Identification Letter:
Contains the EBCDIC character A, C,
p, B, F, G, J, K, M, or N and ident-
ifies the job control phase contain-
ing the processing routine.

e e e - e e e e - G B e e e G G G G S e S M e S G S e G - e S S Gee A G e S e - ]

Figure 8. Phase Vector Table Entry Format

JCL and Related Programs - Method of Operation 31



DFB DS CL6

— -

DFBCBL DS CL2 Symbolic

unit address) CCB

)

DFBCBA DS CL4 CCW address )

—— i —— )

)
)
)
)
)
)
)
)
DS CL4 ----===—-=-—- )
)U/R |
DFBCWA DS CL4 ASA CCW ) TAPE|
address ) DASD|
) |
DFBCCU DS CL2 Channel ) |
and unit ) |
) I
DFBDVC DS CL1 Device type ) |
) |
DFBFLG DS CL1 Flag byte ) i
(see Note 1) ) i
) I
DFBCCN DS CL8 CCW (Not used ) {
for DASD) ) ]
....... ———— |
DS CL8 Seek |
|
DS CL8 Set Sector if [
is supported {
TIC if RPS is |
not supported |
(see Note 2) |
|
DS CL8 Seatch |
|
DS CL8 TIC |
|
DS CL8 Write (count, i
key, and data) |
(chained data) [
DASD|
DS CL8 Write (data) only|

[ e B o — ————— T —— i — — — — ———— o i - ——— ———————————— -
=]
o
[ 52}

DS CL8 Set Sector if
RPS is supported
TIC if RPS is
not supported
(see Note 2)

DS CL8 Search

DS CL8 TiC

et e e e N N N N N N e N N N Nt i ? s N e v N s Nt N S St S N N

— e S e g S G - G —— . —— — —

DS CL8 Verify (count
field) )
(chained data)
DS CL8 Verify (data)
........................................ 4
Figure 9. DFB Format

32 DOS/VS IPL and Job Control Logic

Note 1:

DFBFLG - flag byte

bit 0:1 = Open

bit 1:1 = Unit Exception

: processing -

bit 2:1 = U/R device

bit 3:1 = Overlap requested

bit 4:1 = ASA is supported
on this device

bit 5:1 = Not used

bit 6:1 = Attention routine
switch

bit 7:1 = CCB has been
initialized

Note 2:

With RPS support, the last CCW for a
read operation is chained to a read
count and a read sector CCW to obtain
the sector value of the next record.

Interface $JOBCTLA ~ $IJBFBA

To have system files supported on FBA
devices it is required to specify
SYSFIL=YES in the FOPT macro. The
specification of

DISK=(devicetype, devicetype, ...)

in the PIOCS macro allows to have systen
files on CKD and/or FBA devices.

The supervisor call 103 performs the
input/output operations from and to systenm
files on FBA. The code of the SVC 103 is
split into two parts:

a) a resident part contained in the
supervisor (resident SVC 103 code)

b) a pageable part loaded into the SVA
(module $IJBFBA).

(SVC 103)

I

v
[ k] T T T a
|Resident f===== >|$IJBFBA {
{SVC 103 Code| |Perform Blocking/ |
| | {===== | Deblocking |
e ———— 4 [ i J



For performance reasons, $JOBCTLA calls
$$JIBFBA directly via SVC 4 (LOAD). Also
reading from the (FBA) procedure library
and writing on the (FBA) SYSLNK file is
done via this interface as these files have
DIBs like the 'normal' system files (SYSIN,
SYSLST, SYSPCH).

Whenever one of these files is to be OPENed
or initialized (procedure library is not
OPENed) $JOBCTLA requests GETVIS space for
I1/0 buffers and IORB and CCW chains, and it
updates the DIB and DIB extension for that
file. (See description of DIB and DIB
extension in the Appendix.)

When during blocking/deblocking a buffer is
exhausted, $IJBFBA performs I/0 via SVC 103
if SYSFIL support is available for that
file (e.g. SYSPCH) or directly via SVC 0 if
no SYSFIL support is available (SYSLNK or
procedure library and SYSFIL=NO specified
in FOPT).

e e 2 e o o b = e e o o o i

r » r 1
{Jdob Control: |----->($IJBFBA: |
{Read or Writej| | Perform Blocking/ |
jfrom or to | | Deblocking and I/0 |
|System Files |<-----|via SVC 103 or 0 |

|

fon FBA | |
lewmor e ———— 3

ENTRY CONVENTIONS: The module $IJBFBA is
loaded into the SVA by IPL. Job control
issues a load command (SVC 4) for the
module $IJBFBA to get its load address
returned and transfers control to the
module $IJBFBA by a branch and link
instruction. Register 14 is used as link
register.

ENTRY REGISTERS: Register 0 contains the
value zero to indicate that the module
$IJBFBA has been entered from the
CALL/RETURN interface.

Register 1 contains the CCB address
(logical unit = SYSRDR, SYSIPT, SYSPCH,
SYSLST, or SYSLNK).

Register 5 contains the DIB address.
Register 13 contains the address of a
6U-byte save area to save the caller's
registers.

Register 14 is the 1link registet between
JCL and IJBFBA.

$JOBCTLB, CHART 09

This phase prepares a partition for
restarting a checkpointed job. It

-- finds the checkpoint records

-- checks if the resources are still the
same

-- restores control blocks and areas

-- calls phase $3BRSTRT or cancels with an
appropriate error message.

$JOBCTLC, CHART 09.1

This phase opens the hard copy file. If
SET HC=CREATE has been specified, it
creates and formats the Hard Copy file.

The CRTSAV table will be initialized. The
message "DOS/VS IPL SUCCESSFULLY COMPLETED"
will be written to the hard copy file. At
processing of the ROD command the current
buffers for a blocked hard copy file are
written.

$JOBCTLD, CHARTS 10 TO 13

This phase contains the processing routines
for the following control statemeants or
commands:

ASSGN
CLOSE

$JOBCTLE, CHART 14

This phase contains processing routines for
the EXEC statement or command.

$JOBCTLF, CHART 15

This phase contains the processing routines
for the following control statements or
commands:

DVCDN
DVCUP
LISTIO
RESET
UNBATCH
MAP
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$JOBCTLG, CHARTS 16 AND 17 $JOBCTLM, CHART 23

This phase contains the processing routines This phase opens the recorder file. If SET

for the following control statements or RF=CREATE has been specified, it creates
commands: and formats the recorder’' file. - The
RF-table will be initialized. For a 3031
CANCEL CPU, the frame records will be written to
/& (E0J) the recorder file. This phase contains
/+ (EOP) processing routines for the ROD command.
JOB
OPTION

$JOBCTLN, CHART 24

$JOBCTLJ, CHARTS 18 TO 20
This phase provides interface between the
DOS/VS system and $JOBACCT to allow the
This phase contains processing routines for user to access job accounting information.

the following control statements or If POWER/VS-E is running, and controls the
commands: partition, it provides also an interface
. between the DOS/VS-E system and POWER/VS-E
ACTION i to allow creation of an execution account
ALLOC record. For more information on
ALLOCR POWER/VS-E, see the logic documentation of
CATALR that Licensed Progran.
DATE ~
ENTRY
HOLD
INCLUDE $$BLSTIO
LOG
MTC
NOLOG This B-transient routine contains
PAUSE subroutines used by the DVCDN and LISTIO
PHASE processors of $JOBCTLF. When reguired by
SET these processors $$BLSTIO is fetched
SIZE (SVC 2) into the supervisor B-transient
STDOPT area.
STOP
ucs
UPSI
ZONE $IJBSLA, CHARTS 25 TO 317
$JOBCTLK, CHARTS 21 AND 22 OVERVIEW

This phase contains processing routines for This phase has the following functions

the following control statements or which correspond to routines of the same
commands: name:
DLAB ADDLBL write a label
DLBL ADDNXL write additional label anformation
EXTENT ENDLBL indicate end of write operations
LBLTYP REPLBL replace modified label information
RSTRT , CLKGRPL clear a group of labels
SETPRT GETLBL read a label
TLBL GETNXL read additional label information
TPLAB LOCGRPL locate a group of labels
VoL GETNXGL get next label from located group
XTENT
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The root-routine IJBSLA, with the help of
two service routines:

INITALL and
INITPART

takes care of initialization, calls one of
the function routines listed above, and
prepares the exit of the program.

The external interface for programs waich
want to read or update any label
information consists of two macros, LABEL
and LPL, which are described in the DQS/VS
Supervisor Logic manual.

bESCRIPTION OF LABEL FUNCTIONS

The ADDLBL Function

This function inserts a label from a buffer
into a label subarea, both specified ia tae
LPL. Before any label can be added to a
label subarea a CLRGRPL function must have
been issued against this label subarea to
clear it. The CLRGRPL function has to be
issued in the same partition as the ADDLBL
function.

Contents of LPL:

AREA, AREALEN specify the location and
length of the label that is to be inserted
into the label area.

FILENAME is the file name contained in the
label.

GROUP = PARTITION specifies that the label
is to be inserted into a label subarea of
the partition.

GROUP = SYSTEM specifies that the label is
to be inserted into the system label
subarea.

STORE = TEMP specifies that the label is to
be inserted into the temporary label
subarea of the partition.

STORE = PERM specifies that the label is to
be inserted into the permanent label
subarea of the partition.

The parameter STORE is not needed and is
ignored if GROUP = SYSTEM is specified.

Return codes:

0 Successful request. The label is stored
into the specified area.

12 The function does not follow a CLRGRPL
function or an other ADDLBL function
for the same label subarea.

20 Contents of LPL are invalid.

24 No more space available in label area.

For all return codes other thaa 0 no label
is stored.

The ADDNXL Function

This function is used to insert additional
label information into the label area. 1In
DOS/VS, job control produces one label for
each '// EXTENT' or '// XTENT' statement
for sequential files. These labels contain
the same 'DLBL' information (e.g. filename)
but differ in their 'EXTENT' information.
As DOS/VS must support this function,

| additional label information is inserted to

a label area by the ADDNXL function and
accessed by the GETNXL function.

“An ADDNXL function must therefore always be

preceded by an ADDLBL or may follow an
other ADDNXL function. This must be true
within one partition.

Contents of LPL:

AREA,AREALEN specify the location and
length of the additional label information
that is to be stored behind the label
specified before.

FILENAME is the file name contained in the
label. All other parameters are ignored.

Return codes:

0 Successful request. The label
information is stored.

12 Within the partition, this function is
not preceded by an ADDLBL or ADDNXL
function with the same file nanme.

20 Contents of the LPL are invalid.

24 No more space available in label area.

For all return codes other than 0, no label
information is stored.

The ENDLBL Function

In case of an FBA device, the label blocks
are written on the device only if the block
is completely filled up with labels. If
the block should be written before it is
filled up (because no more labels will be
added), SLA has to be informed via the
ENDLBL function.
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Contents of LPL:

The LPL information is not used.

Return codes:

0 Successful request, the labels have
been written on FBA.

The REPLBL Function

This function can be used to modify a label
that was fetched before by a GETLBL or
GETNXL function. It is not possible to
change the length of the label or its
logical or physical data set nanme.

The REPLBL function must be preceded by a
GETLBL or GETNXL function for the same file
label. REPLBL and its preceding function
have to be issued within the same task.

Contents of LPL:

Same as for the GETLBL/GETNXL function.

Return codes:

0 Successful request, the label is
replaced.

12 The replacement is not for a label just
retrieved or changes fields which are
not allowed to be changed.

20 Contents of LPL are iavalid.

The CLRGRPL Function

With this function, a group of labels can
be deleted from the label area.

Contents of LPL:

GROUP = PARTITION specifies that a label
subarea of the partition is to be deleted.

GROUP = SYSTEM specifies that the systen
label subarea is to be deleted. ’

STORE = TEMP specifies that the temporary
label subarea of the partition is to be
deleted. .

STORE = PERM specifies that the permanent
label subarea of the partition is to be
deleted.

The parameter STORE is not needed and is
ignored if GROUP = SYSTEM is specified. All
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other parameters of the LPL are also

ignored.

Return codes:

0 Successful request. All labels of the
specified label subarea are deleted.

20 Contents of LPL are invalide.

For return code 20 no label is deleted.

The GETLBL Function

This function is used to fetch a label from
a label subarea. The label is returned in
the buffer specified in the LPL and it is
either a label of the partition’s temporary
label subarea, the partitions' permanent
label subarea or the system label area,
wherever the label is found first.

Contents of LPL:

AREA,AREALEN specify the buffer where the
label is to be stored. FILENAM is the
search argument for the label. All other
parameters of the LPL are ignored.

Return codes:

0 Successful request. The buffer contains
the specified label.

4 The specified label does not exist.

8 The buffer length is smaller than the
length of the label. But as much of
the label as fits in the buffer is
moved into it.

20 Contents of LPL are invalid.
28 No GETVIS storage available.

For all return codes other than 0 and 8,
the contents of the buffer remain
unchanged.

For return codes 0 and 8, the two-byte
field LPLLBLEN in the LPL will contain a
binary value, specifying the length of the
label.

For return code 8, the buffer will contain
the first part of the label.

The GETNXL Fuanction

This function is needed if a label
information of a sequential file consists
of several parts (extents). This function
can only follow a GETLBL function or an
other GETNXL function, i.e. the first or



only part of a label is always fetched by a
GETLBL function and only if the extent
information in the label indicates that
more extents exist, which are not part of
the label just fetched, then the additional
information can be obtained by the GETNXL
function. (See also description of ADDNXL
function.)

GETNXL and preceding GETLBL function have
to be issued within the same task.

Contents of LPL:

Same as for the GETLBL function.

Return codes:

0 Successful request. The buffer contains
the specified label.

4 No additional information does exist
for this label.

8 The buffer length is smaller than the
length of the label. But as much of
the label as fits in the buffer is
moved into it.

12 Within the task, the function is not
preceded by a GETLBL or another GETNXL
function for the same file label.

20 Contents of LPL are invalid.

For all return codes other than 0 and 8,
the contents of the buffer remain
unchanged.

For return codes 0 and 8, the two-byte
field LPLLBLEN in the LPL will contain a
binary value, specifying the length of the
label.

For return code 8, the buffer will contain
the first part of the label.

The LOCGRPL Function

This function is used to indicate to the
label access routine (SLA) that the calling
program (normally LSERV) intents to display
the contents of the label subarea specified
in the LPL.

This function cannot be invoked by more
than one task within the same partition.

No actual data transfer occurs. After this
function is issued the calling program can
retrieve labels of the specified label
subarea in their physical sequence by
issuing GETNXGL functions (see description
below).

Contents of LPL:

GROUP = pn specifies, that a label subarea
of a specific partition is to be accessed.
pa can be BG | F1 | F2 | etc.

GROUP = SYSTEM specifies, that the systen
label subarea is to be accessed.

STORE = TEMP specifies, that the temporary
label subarea of the partition pn is to be
accessed.

STORE = PERM specifies, that the permanent
label subarea of the partition pn is to be
accessed.

The parameter STORE is not needed and is
ignored if GROUP = SYSTEM is specified. All
other parameters of the LPL are also
ignored.

Return codes:

0 Successful request. The SLA is ready to
accept GETNXGL functions for the labpel
subarea specified in the LPL.

4 The specified label subarea is empty.

20 Contents of LPL are invalid.
32 Updating in progress: Area not
available.

For all return codes other than 0, a

succeeding GETNXGL function cannot be
executed successfully.

The GETNXGL Function

This function treats a label subarea as a
sequential file of labels. For each
request, the function retrieves the label
next in sequence from the label subarea
which was specified by a preceding LOCGRPL
function and stores it into the buffer
specified in the LPL.

Contents of LPL:

AREA,AREALEN specify the buffer where the
label is to be stored. Aall other
parameters are the same as in the LPL
specified with the preceding LOCGRPL
function.

Return codes:

0 Normal request. The buffer contains the
label next in sequence.

4 No more records in the label subarea.

8 The buffer length is smaller than the
length of the label.
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12 The function is not preceded by a
LOCGRPL function or another GETNXGL
function for the same label subarea.

20 Contents of LPL are invalid.

32 Updating in progress: Area not

‘ available.

For all return codes other than 0, no label

is stored and no further label can be
retrieved from the label subarea specified.

JC CONTROL FLOW
Figure 10 shows the control flow of the job
control program.

The root phase, $JOBCTLA, can call seven
different command processing phases:

s$JjoscTLD, E, F, G, J, K, and M. The phase
$JOBCTLN has service functions for the
following call conditions:

called by A - when the $JOBACCT user routine
was- canceled,
E - for all but the first EXEC
statements of a job,
G - at end-of-job
(/&) and simulated EOJ,
Jd - for a PAUSE EOJ statement.

The phase provides an interface to job
accounting and POWER/VS-E.

The phase $JOBCTLK calls a subphase
$JOBCTLB. Phase $JOBCTLF calls the
B-transient $$BLSTIO to process the LISTIO
and DVCDN commands. Phase $JOBCTLM calls a

subphase $JOBCTLC.

{ l
| $JOBCTLA |

e |
A
............................. ‘_.. V------—-----——--—
| { | | | | I |
v _.v__ _v__._v__ _v__ _v__ _v__ __v__
I DI {EH FH G | JdH I K| (18} | N|
b 0 bt i bt & i___I
| { {L-—-—->| { i
v _.v__ _.v__ _v__ __v__ _v__
I ¥4 |LST{ (¥ (N{| {BY{ | C|
l___t 1L/00 d___t 1___I b ___lI
1
Figure 10. Job Control Program Control Flow
Figure 11 shows the control flow of the SLA progran.
1
I {INITALL |
| I <====>4________|
|{IJBSLA| e
e A<= |
i A {INITPART|
(| | —
[
Vi
| i | I | i I |
I | I { i { i |
- _v____ v N __ v v — v
| [ [ I | [ | [ (| (|
{ ADDLBL | {ADDNXL| { ENDLBL| { REPLBL| |GETLBL| IGETNXGL| {LOCGRPL{ IGETNXL{ {CLRGRPL|
| | | [ I [ | (| | [ I
Figure 11. SLA Program Control Flow
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JOB CONTROL STORAGE MAP

The job control program may rua in the
background or a foreground partition.
Figure 12 shows how this partition is
divided.

1JBJOA Partition Save Area
~
$JOBCTLA
> Root Phase
1JBJOB
_____________ 4
Sub-phases { $JOBCTLX
Partition GETVIS Area

Figure 12. Job Control Storage Map

Note: The part of $JOBCTLA from IJBJOB to
the end is only used for initialization
purposes when $JOBCTLA is loaded into the
partition.

LABEL AREA ORGANIZATION

The label area is divided into label area
segments called LASes. For CKD-devices,
one LAS is identical to one track. For FBA
devices, one LAS has 2K bytes and, with a
blocksize of 512 bytes, this contains four
blocks.

The LASes are addressed by sequential
numbers starting from zero. There is no
fixed allocation of LASes to groups of
labels. The use of LASes is organized by a
label area control block called LACB. It
indicates which label groups use which
LASes or if a LAS is not in use. The LACB
is stored in LAS number zero.

When the first label is to be written, the
first free LAS is used. The LAS is then
filled up by labels of the same group and
if one LAS is not enough for the label
group, several LASes are chained together.
When a label group is cleared, the LAS or
LASes are given back to the pool of free
LAS's.

DESCRIPTION OF LACB

LACB Constant

The first four bytes of the LACB contain
the four characters 'LACB' to indicate that
this is a valid control block.

LAS Pool

The next 248 bits represent eacn LAS of the

. the system by one bit, the position of the

bit showing the sequential number of the
LAS in question and the status showing, if
it is available.

Bit is O: the LAS is used or not
existing
Bit is 1: the LAS is free.

When the LACB is initialized, as many bits
as there are LASes in the label area are
switched ON in the general LAS pool, and
the first bit is set OFF again, because LAS
number 0 is used to store the LACB itself.

Label Group Entries

Each group of labels has one entry in the
LACB:

Entry 1: SYSTEM STANDARD LABELS
Entry 2: BG PERMANENT

Entry 3: BG TEMPORARY

Entry 4: BG FREE USAGE

Entry 5: F1 PERMANENT

Entry 6 F1 TEMPORARY

Entry 7: F1 FREE USAGE

and so on: 3 entries for each partition.

Figure 13 shows the format of a label group
entry in the LACB.

[ 2ttt a
|STARTLAS|LSASW |Label Group LAS Pool|
jm——————— R et 3 -
10002 100 {00901 ... |
L o e e o o e s s e e s e e e o0 i o . e e o - o 4

2 bytes 1 byte 248 bits

===

Figure 13. Format of a Label Group Entry

STARTLAS This field has two bytes and
contains the sequential number
of the first LAS occupied by

the label group. If it contains

JCL and Related Programs - Method of Operation 39



zeros the label group is empty.
LSASW This field has one byte and '
contains FF if the label group
is in write process. Otherwise
it contains 00.

The rest of the entry is the label group's
LAS pool and functions like the general LAS
pool.

HANDLING OF THE LACB

How to occupy a free LAS

- In the LAS pool, all bits are scanned
for the first bit which is ON (*47).
~This bit represents the first free LAS
of the label area.

- If the first *1' bit is found, it is
switched to 0 to indicate that it is
used now.

- 1In the entry of the group which requests
the LAS, the bit with the same position
is set to "17,

- 1If it was the first LAS for the group of
labels, its STARTLAS bytes in the LACB
are changed from zero to the number of
the LAS.

-  If it was not the first LAS for the
group, the chaining address in the
preceeding LAS has to be updated.

How to free an occupied LAS

<~ A single label cannot be deleted, only
the whole group of labels can be
cleared.

- If a group of labels has to be cleared,
all LAS bits are OR-ed into the LAS
pool: all '1' bits of the entry are
switched on in the LAS pool to indicate
that the LASes are free again..

- Then the whole entry of the group is

switched to '0', the START LAS bytes,
the LSASW byte and all LAS bits.
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ORGANIZATION OF LABEL AREA SEGMENTS

Contents of a Label Area Segmeat

The labels are written in the sequence of
the DLBL/EXTENT commands.

For CKD label areas, each label is
represented by a physical record with count
key (8 bytes: first 7 bytes = filename, 8th
byte = extent sequéence number) and data
(data = label information, variable
length).. For each label writing/reading,
an 1/0 operation occurs. - Retrieving a
label is done by looking for the hardware
key of the record (search key equal
operation) . i

For FBA, the labels are gathered in the I/O
area, until the size of an LAS is reached.
Then an I/0 operation occurs for the whole
LAS. To retrieve a label, the whole LAS is
read. The search within the LAS has to be
done by program logic.

For internal organization of an LAS on FBA
see next chapter.

Chaining of LASes

If there is not enough space in one LAS
for the labels of a group, several LASes
are chained together. '

- The number of the first LAS in a chain
is contained in the STARTLAS bytes in
the LACB. If these bytes are zero, the
group of labels is empty (each group of
labels has its own chain and start

address) .

= LASes are chained together with a
chaining address which contains the
sequential number of the next LAS in the
chain.

- The chaining address is part of the LAS:

e Tor FBA: first two bytes of each LAS
(containing zero for last LAS in
chain) . )

e For CKD: each not-last-LAS in chain
contains a chaining record as last
record of the track. The chainiag
record is identified by a special
8-byte key and has a data length of
one byte, containing the chaining
address.

If there is no chaining record on track,
the LAS is the last in chain.



Format of a LAS on FBA

Figure 14 shows the format of a LAS on FBA.
01 23 45 67 ... bytes

- o - - ——— o ————— - ——— -

1
|

L---2 bytes: label length

L-==—=—- 2 bytes: LAS length used
L-======—= 2 bytes: chaining address
Figure 14. LAS Format on FBA

(at the beginning of each

LAS)

. Zero, if it is the last LAS in chain.
° Non-zero: containing sequential number
of next LAS in chain.

LAS length used: indicates how many bytes
are used within the LAS (after chaining
address of each LAS).

2 bytes, containing the length of the label
information (not including the length
field).

For detailed layout of label see DOS/VS
DASD Labels.

INITIALIZATION FOR SLA

PROVIDE SYSTEM GETVIS STORAGE

. SLA needs system GETVIS storage for
work buffers and I/0 buffers. A
special area is installed in the SVA
during IPL: When the SVA and the system
GETVIS area is created, the highest
storage area is reserved for SLA.
area is divided into:

- a general workarea with key 0.

- one workarea for each partition with
the appropriate storage key in each
area.

. Each of those areas has a size of 6K.

This

. The start address of the SLA area is
stored in the U4-byte field IJBSLACB of
the system communication region.

o The layout of the SLA GETVIS storage is
shown in Figure 15.

SVA

System GETVIS

IJBSLACB
Area with Key 0
Area with Key of BG
Area with Key of Highest Partition
SLA
Work Areas
1
1 1
| 1
' 1
1 1
Area with Key of F1
J
Figure 15. SLA GETVIS Storage Layout

STORE SYSTEM INFORMATION IN WORKAREA

IPL also stores the information about the
physical location of the label area and the
procedure library for SLA and JCL in a
workarea. MAINT modifies this information
if necessarye.

The address of this workarea is contained
in the four byte field 'IJBSLACB' in the
system communication region.

This workarea has protection key zero.
This means that all components which have
to store or modify something in the area,
also have to have key 0.

The Layout in the Information Area is as

follous:

1. For FBA:

Procedure Library

0- 3 NNNN Start Address of )
Procedure Library )
4- 7 NNNN Relative displacement )
to first block ) *)
8-11 NNNN Relative displacement )

to last block )
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Label Information Area 12-13 NN Number of label )
cylinders on this )
12-15 NNNN Start Address of Label) device )
Information Area 14-15 CC Address of the file ) ¥xkxk)
16-19 NNNN Relative displacement ) definition storage )
to first block ) cylinder(s)/label )
20-23 NNNN Relative displacement ) ¥) cylinder (s) )
to last block )
24-29 NNNNNN Number of partitiomns ) 24-29 NNNNNN Number of partitions ) **¥x*x)
of supervisor last ) of supervisor last )
IPLed (bytes 28, 29) ) IPLed (bytes 28, 29) )
*) corresponds to bytes 36-65 of the *%) corresponds to bytes 0-6 of the
FBA system directory block system directory record no. 4
*%%) corresponds to bytes 76-79 of the
system directory record no. 1
2. For CKD: : *%%%) corresponds to bytes 60-65 of the
system directory record no. 4

Procedure Library

0- 6 BBCCHHR Starting address of ) %)
the procedure library )

1/0 ELOW OF IHE JOB CONIROL PROGRAM

The job control program uses the following logical I/O units:

Input Output

SYSRDR - SYSLST

SYSIPT = SYSLNK

Job Control

SYSRES——

(Supplies SYSRDR and
SYSIPT data for
cataloged procedures)

SYSLOG

Figure 16. Job Control I/0 Flow
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PROGRAM ORGANIZATION

GENERAL CHARTS 2. On-page connectors are such:

GENERAL CHARTS CONVENTIONS: ::::

3. Off-page connectors are such:

1. A unit of programming, routine,

CSECT, or phase, is contained in Table E

one box like this: u

XXX i

P e 2 CONTROL

1YYy zzz| 3

R | Where: The number in the frame marks
1. ) i the chart from or to which we
|2. ) step numbers { goa

13.) {

- - The word above (incoming) or
- - below (outgoing) marks the label
. - (routine) on that chart.

The number under the word marks
Where: xxx marks the label and routine the step within the routine to
name which we go if it is not step 1.
YYY says shortly what the
routine does
zzZz is the reference to the
detail chart (s)
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Chart 01. IPL Bootstrap Processing (AA-AD)
Initial
Program Load
CKD
SYSRES
$SASIPLY
CKD-SYSRES Bootstrap Chart AA

1. Perform hardware IPL according to CPU
Model (43xx or /370):

2. Hardware reads phase $$AS$IPL1 into
LOC 0-X‘90".

3. Phase $$ASIPL 1 reads phase $$A$PLBK
into LOC X‘3000'—X‘3FFF’.

$$SASPLBK Y

Determine Hardware and SYSRES Charact.

Chart AC

1. Determine type of hardware (43xx/370).
. Determine size of real storage.

. Determine SYSRES device characteristics
via VTOC Format-4 record.

4. Get library extent information.

. Load phase $$A$IPLR at end of real
storage and pass control to it.

SYSRES
$$ASIPLO

FBA—SYSRES Bootstrap Chart AB

1. Perform hardware IPL according to CPU
Model (43xx only).

2. Hardware reads phase $$AS$IPLO into
LvOC 0-X'90".

3. Phase $$ASIPLO reads phase $$A$PLBF
into LOC X’'200'—X‘FFF’.

$SASPLBE |

Determine Hardware and SYSRES Charact.. Chart AD

1. Determine type of hardware (43xx/370).
2. Determine size of real storage.

3. Determine SYSRES device characteristics
via special command.

. Get library extent information.

5. Load phase $$A$IPLR at end of real
storage and pass control to it.

$SASIPLR T
Load Supervisor, Build 3-device System Charts BA-BM

Note: Charts AE-AH
contain subroutines
which are used 1. Prepare for operation with/without $$A$CDLO $$A$CPL0_ (Sampl.e)
repeatedly by the 2. Locate system console (SYSLOG). | Communication Devices I
main processing 3. Request a SYSLOG device. 0009 | = 1050A
routines. 001F|= 3125

4. Request a supervisor name. |

o 000C} = 2540R

5. Initiate system. 041F| = 3540

6. Build communication area for CMD-processing (IOFLD). 0420| = 3277

7. Locate IPL communication device (SYSUSE).

8. Build 3-device system 1/0-tables.

9. Initialize program management.

10. Pass control to IPL command processing
02
$IPLRT2
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Chart 02.

BEGIN !

$IPLRT2 - Command Processing Root (CA-CL)

‘ $SIPLRT2 )

Initialization Charts CA, CB

The screen image for 3277 is initialized.
The diskette is opened if it is the input
device. The number of PUBs in use is
calculated.

READGO *

SET

processed Issue Error Message

Monitor Storage Usage Chart CD

Check TOD Support Chart CB

The TOD clock is stored and its state is
checked. |f the clock is in the ‘set-state’,
the current system date, time-of-day,
and zone are displayed.

MONITOR Y

R

ead and Evaluate IPL Command Chart CC

The command is read and evaluated to
determine the type of operation (ADD,
DEL, SET, DEF, DPD, or SVA). After
the operation code is analyzed, control
is given to the appropriate routine to
service the command.

Load $IPLRT4

(shift PUBs, etc.)

Yes and perform first pass

FETCH6 V7

Load $IPLRT3 (and $IPLRT4 if there
is enough space).

ADDRTN

SET

Issue Error Message
processed 9

Monitor Storage Usage ~ Chart CD I

Load $IPLRT3 (and $IPLRT4 if there|
is enough space).

i DELRTN

Pass 2
1. Load $IPLRT4 and perform 03
second pass.
2. Load $IPLRT6 to process SVA CMD.
SET Yes )
FETCH? | 03 | cyLop processed Issue Error Message
Load $IPLRT7 to perform final
IPL processing. | GETSET
} DEF| Type of Command 1 Monitor Storage Usage ~ Chart CE
J oPDL ADDj DEL| SETY SVAy Load $IPLRT4 if it is not already in
EOJ GETDPD é é) storage.
Exit from IPL GETDEF d @ @
PUBS Monitor Storage Usage :
Already Load $IPLRT4 if it is not already in | SETRTN

Shifted
Yes

storage and perform first pass.

'<

Monitor Storage Usage

in storage

Load SIPLRTS if it is not already

]

l= “ $IPLRTS
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Chart 03.

RELO

$IPLRT4
Set CMD

02

SETRTN !

Set Time of Day Routine Charts EA, EB

The TOD clock is set in accordance with the
DATE, CLOCK, and ZONE specifications.
The FDSRTN subroutine gets the operands
from the command. The DATIMERT
subroutine converts the operands to a 64-bit
binary value used to set the TOD clock.

A GETIME macro is issued to update the
midnight value in the supervisor (SVC 34
routine) if TOD is supported.

)
02

MONITOR

$IPLRT4
First Pass
PASS1

Assign SYSRES and SYSLOG Charts EA, EB

The PUBs for SYSRES and SYSLOG or
SYSRDR are checked to insure that they are
assigned only to a single logical unit and that
they are properly buiit. The PUBs are then .
permanently assigned as the system residence
unit and the system communication device.

CYLDP

Move System |/O Tables to Supervisor Chart EC

The system 1/0 tables are moved to their
permanent location in the supervisor area.

1. If there are non-operational DASD
devices in the PUB table, the PUB is set
to ‘device down’ and the LUB is
unassigned.

2. The AVR table is initialized, the PUBSCAN|
tables and the PUB2 table are built and
TMS options are checked.

3. Several supervisor tables are allocated.

4. Return to SETOK2.

02

GETDPD
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$IPLRT3

$IPLRT3 and $IPLRTY4 - ADD, DEL, SET Command Processing (DA-ET)

02
Type of ADD
Command o
ADDRTN
DEL

Add a Device Routine Charts DA, DB

The first operand is checked for a key field
(multiplex or burst device indicator). The
channel and unit numbers are checked and
converted to hex. The third operand, if any,
is then processed. The BLDPUB subroutine
adds the device to the PUB table. The CHURTN
subroutine updates the FOCL. The LUURTN
subroutine updates the LUB table entries if
required for the PUB just added. After the
1/0 tables are updated, the routine returns to
MONITOR to read another command.

02

MONITOR

DELRTN

Delete a PUB Routine Charts DC, DD

The operands of the DEL command are
converted to hex and the PUB table is
searched to find the PUB to be deleted.

All PUB entries beyond the PUB to be
deleted are moved up one entry, overlaying
the selected PUB. The FOCL and LUB tables
are updated at CHURTN and LUDRTN
respectively, so they do not point to a
nonexisting PUB. After the |/O tables are
updated, the routine returns to MONITOR
to read another command.

$IPLRT4
Second Pass

PASS2 \

The tables behind the supervisor are
finally allocated. The operator is prompted
for a SET, DEF, DPD command if the
information of these commands is missing.
Return to SETOKS3 in root phase.

02 | reTCHS
2

02

MONITOR



Chart O4. $IPLRTS5, S$IPLRT6, $IPLRT7 - DEF, DPD, SVA Command Processing and IPL
Termination (EU-FG)
$IPLRT2
$IPLRTS
W
1JBIPLS 1JBIPLS
Assign SYSCAT and SYSREC Charts FA-FG Define Page Data Set Charts FA-FG

1. Analyze DEF command

2. Assign the VSAM catalog, SYSCAT and the
system recorder file, SYSREC, to the specified
physical device

\

02

MONITOR
3

< $IPLRT6 }
1JBIPL6

Process SVA command Chart EU

1. Analyze SVA command.

2. Load CIL directory entries of all system phases
that have to be loaded into the SVA.

3. Sort these entries

RELO

1. Analyze DPD command.
2. Open page data set.

3. Format the page data set if it has not been
formatted or if it must be reformatted (only for
CKD devices).

4. Check if the volume specified in the VOLID
parameter (if any) matches the VOLID on the
specified unit.

5. Update parameters for the load leveler

02

MONITOR
3

' $IPLRT?7 ’
1JBIPL7

Last processing of IPL Chart EV

1. Set clock comparator, if Interval Timer suppor-
ted.

2. I there are any 3203s PRT1s, or 5203s,
1403Us, or 3800s in the PUB table, load
$SBUFLDR.

. Complete LUBs and PUB-ownership tables.
. Alloc (virtual storage).

. Switch from real to virtual status.

. Shift SDL-entries into SVA and load SVA.
. Alloc (real space, for 370 only).

0 N O O & W

. Issue IPL-complete message

Exit from IPL EOJ

Program Orgahization
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$$BUFLDR

47



Chart 05.

1JBIPL7
2
v $$BUFLDR
RELO
IPL UCB Loading Charts FH-FK

Searches the PUB table for 3203, PRT1, 5203, 3800, or 1403U.
Loads the UCB with standard loads, or initializes 3800 and re-
turns to IPL.

1. Save SYSLOG LUB for later printing of console messages.

2. Scan PUB table for 3203, PRT1, 5203, 3800, or 1403U.
If 3800 give initialize command and print message 01691.

$$BUFLDR - 3203, PRT1, 5203, 3800, and 14030 Buffer Load Routine:

3. If no more entries, return to $IPLRT7

4. Point SYSUSE LUB to printer.
If dummy device, return to PUB scan

5. Load $$BUCBxx (see Note).

If error occurs, call $$BUFLD2

If 3800, initialize and print ge 01691
If error occurs, print message 01701

6. Call $$BUF LD1

If 1403U go to

7. Print-message 01261 and return to PUB scan

o)

{ $$BUFLD1 F

IPL FCB Loading Chart FK

Loads the FCB with standard loads and.returns to root phase.
1. Align paper. ’
2. Load $$BFCBxx (see Note).

If-error occurs, call $$BUFLD2
3. Return to step 7 in $$BUFLDR.

$$BUFLD2 )=

IPL Buffer Loading Error Subroutine Chart FK

1. Test for error type, issues appropriate message, and returns to
next logical step in $$BUF LDR.

2. Print message 01271 UCB (or FCB) LOAD FAILURE and
substitute dashes for failing load name in message 01261.

If UCB failure, return to step 6 in $$BUF LDR
If FCB failure, return to step 7 in $$BUFLDR

04
IPLRT?7
2
Note:
xx = 10 for 3289-E
bb for 3211 PRT1
00 for 3203-4
3bfor 3203
5b for 5203
4bfor 1403V
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o EOJ
- SVC 14

Y

|

CANCEL
SvC6

Chart 06. SYSBUFLD - Load Print Buffers Program (FM-FS)
‘ SYSBUFLD }
ALPHA |
Load UCB Charts FN-FQ
1. Read a control statement. If end of file
2. Check the operation (FCB or UCB) and logical unit (SYSxxx).
e Invalid operation:  If non-LOG system,
if UCB specified for 5203 without UCS
feature, or FCB specified for 1403U,
issue I ge 1B10
otherwise, issue 1B02A and wait for
operator response.
o Invalid SYSxxx: If non-LOG system,
otherwise, issue 1B02A and wait for
operator response.
3. Check the physical unit for a supported printer.
o Invalid physical unit:  |If non-LOG system;
otherwise, issue message 1B11D and
wait for operator response.
4. Check phase name.
o |f invalid phase name or no phase name, with UCB load,
issue message 1B03I.
5. Check optional operand.
e |f FOLD or NOCHK and FCB load, issue message 1BOnl
(n indicates position of invalid operand).
6. If this is an FCB load, then load SYSBUFF 1
(see part 2 of this chart)
7. Alter CCW string to add optional operands.
8. Load subphase (UCBLOAD).
9. If phase is not large enough for UCB load, issue i ge 1B03I. d
10. Load UCB buffer:
‘ SYSBUFF1 ’
BUFFERIN \
Load FCB Charts FR-FS
1. If card load:

2.

3.
4.
5.

¢ Read until end of buffer reached. If more than 112 (5203),
180 (2245), 192 (3203), or 255 (PRT1) print positions

read, issue message 1B03I.
If phase load, load phase.

o If phase length is not 192 (5203), 260 (2245), 261 (PRT1
printer with indexing on), 272 (3203), 335 (PRT1), or
336 (PRT1 with indexing on), issue message 1B03I.

Ensure that forms are positioned at channel 1.

Load FCB buffer.

CANCEL
SVCé6

Load SYSBUFLD.

’0

Program Organization 49



Chart 07. $JOBCTLA (Part 1 of 2) - Job Control Root Phase (GA-GY)

‘ $JOBCTLA ’
JOBCTL

Initialization Charts GA, GB

Initializes the job control program as follows:
1. Loads base registers.
2. Seizes control of the system.

3. Sets up a table of NICLS and FICLS for
system and programmer units in each
partition.

4. Resets conditions in $|JBSLA for that
partition by specifying an ENDLABEL
function.

5. Checks available record counts if system
units are supported on a DASD device.

6. Saves the LUBs to unassign extent JIBs

of the previous job step. 08, 9.1
7. Initializes the job control program for 10
procedure processing if required. 12
15-24,

8. The first time after IPL, a user-written
phase, $SYSOPEN, is loaded and gets
control. After $SYSOPEN is executed,
control is returned to $JOBCTLA.

The virtual storage area that contains this
coding (1-9) is used as overlay area for the
other job control subphase. It is placed

at the end of the resident part of
$JOBCTLA.

CONTROL |
Control Statement (Command) Read Chart GC |-
1. Checks SYSRDR assignment to see

if the job control statements can be read.
read.

2. Checks if procedure modification is
necessary. Reads overwrite statements,
if requested, and tests for overwrite end.
3. Tests for end-of-job (/&), and end-of-procedure
(/+) statements.
4. Reads control statements and, if a cataloged
BTLOOP-6 procedure is being processed, modifies the
procedure according to any modifier
(overwrite) statements submitted.
5. Processes cataloged procedure statements.
6. Checks column 1 to determine if statement

or command. // in columns 1 and 2 indicate
a statement.

7. Scans the control statement or command
for the first entry (may be //, /*, *, /&, /+, or
the operation code). Performs initialization
for the phase vector table lookup.

!

08
BTLOOP
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Chart 08. $JOBCTLA (Part 2z of 2)

CONTROL

- Job Control Root Phase (GA-GY)

BTLOOP Table A
Phase Vector Lookup Chart GE Phase $JOBCTLD
1. The phase vector table is searched for an argument that Operation Chart
is equal to the current operator code (register POINT1 ASSGN 10
is pointing to column 1 of the statement or command, or CLOSE 10
to the first character of the operation field).
2. If the-phase $JOBEXIT is present in the SVA, an exit
is made to check each job control statement. A return
code of zero must be set in register 15. If the return
code is nonzero, the job control statement is treated
as a comment. $JOBEXIT returns control to job
control via link register 14. Table C
3. The operand is checked for validity. Phase $JOBCTLG Bl
4. The statement (command) is logged as specified in the Operation Chart
condition switches of the found entry. CANCEL 17
5. If the correct processing phase is not in virtual storage EOJ-/& 17
it is loaded (SVC 4). EOP-/* 17
6. Processing for //, /*, *, IGNORE or OVEND is in the J08 7
i OPTION 16
root phase and they are processed as follows:
// — The statement is scanned to make the next
operand (operation field) available for
processing. Exit to - 07
/*~ lgnored. Exit to
* — Ignored. Exit to CONTROL
IGNORE — The Job Control input switch is set (Stmt. 6)
to indicate SYSRDR. Exit to
OVEND - Switches are set to prevent any
more overwrite statements being 1
read for this procedure. Exit to | 07
7. Control is transferred to the correct processing routine
as specified by tables A, B, C, D, E, F, or G for all CONTROL
other operands.
Table E
Phase $JOBCTLK -
Besides these principle parts, $JOBCTLA contains a number of subroutines N
which are called by the rest of job control: Operation Chart
RLINDT Read a statement DLAB 2
EXCPRG  Perform 1/0 DLBL 2
SCANR2 . EXTENT 22
Scan for operand in statement LBLTYP Py
SCANR3
NVSERR RSTRT 22
ERRRTNI Error routines SEYPRT 22
OERRTN TLBL 22
. TPLAB 21
LOGOUT Log a statement on SYSLOG (if not logged already) VoL 2
LSTOUT List a message/statement on SYSLST (if not listed already) XTENT 21
MSGOUT Log a message on SYSLOG
g: z::g 3 } Check if a SYSnnn is assigned
LOGCHK Check for SYSLOG device type
MTNCNT SEIZE/RELEASE control
IGNORE Switch input to SYSRDR
FETCHRF  Call subphase
WAITERR } Error routines
SYSERR
OVEND Process OVEND statement
SETAPRT Call 3800 buffer load routines
INITDIB Initialize FBA DIB
CONTRQL2 Process a generated statement
ERRRTNO  Error routine

Table B
Phase $JOBCTLF
Operation Chart
DVCDN 15
DvcupP 15
LISTIO 15
MAP 15
RESET 15
UNBATCH 15
Table D
Phase $JOBCTLJ
Operation Chart
ACTION 19
ALLOC 18
ALLOCR 18
CATALR 20
DATE 20
ENTRY 19
HOLD 19
INCLUDE 20
LOG 18
MTC 20
NOLOG 18
PAUSE 18
PHASE 19
SET 20
SIZE 18
STDOPT 19
STOP 18
ucs 19
UPSI 20
ZONE 20
Table F
Phase $JOBCTLM
Operation Chart
ROD 23
Table G
Phase $JOBCTLE
Operation Chart
EXEC 14

Program Organization
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Chart 09.

$JOBCTLB - Restart Processor (HA-HD)

RSTRT
$JOBCTLB
RSTRT Y
RSTRT Statement Processor Charts HA—HD

Function:

1. Locate required checkpoint records
on specified device (tape or 2311,
2314, 2319, 3330/3333, 3340, 3350,
or FBA).

2. Compare CHKPT and RSTRT partition
allocations.

3. Restore PUB2 extensions for 3800
printer device.

4. Restore communication region fields
necessary to execute the checkpointed
program. ,

5. Restore saved EXTENT information to
JIBS or System-Extent-Area if DASD
File Protect is supported.

6. Prepare partition save area to continue
RSTRT calling $$BRSTRT.**

ERROR Y&

Error conditions causing a message to be issued by
SJOBCTLB: )

1.
2.

An invalid restart unit is specified.

The specified checkpoint is not found on the
specified device.

3. PFIX option in supervisor missiﬁg.

4. DASD File Protect option in supervisor missing.
5. Different system mode of CHKPT and RSTRT

system (ECPS: DOS/VS and/or 370).

6. 3800 printer support in supervisor missing.
7. 3800 assignments different in HCKPT and RSTRT

10.

1.

or not the expected device.

Restore of PUB2 extensions for 3800 printer
device fails. co

. Partition allocations of the RSTRT partition

does not match the checkpoint requirements.

Different device type assigned to a-logical unit for
which EXTENTS are to be restored.

Internal RSTRT error detected.

No

Invoke INVPART to clear and prepare
the partition to load and restart the
checkpointed program.

*n
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( $$BRSTRT** >

See DOS/VS Logical Transients and Dump Phases Logic.
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Chart 09.1 $JOBCTLC - Write Hard Copy File (HM-HS)

MAINOO

Hard-copy File Initialization Charts HM—HN

$JOBCTLC

RODO0

A hard-copy file is initialized in accordance with the option
specified in the SET command. If OPEN is not successful and
the display operator console (DOC) does not have a printer
attached, message 1195A is issued and the system enters

a hard-wait state. If OPEN is not successful but the DOC
does have a printer, message 11971 is issued and the system
does not enter a hard-wait state.

For Writing of HC Buffer Charts HP—HS

For a blocked hard-copy file (FBA), the current hard-copy
buffer contents are written to the hard-copy file.

A
07

e |f HC=CREATE, the system creates a new hard-copy
file

e If HC=YES, an active hard-copy file exists.

CONTROL

Y

Create Hard-copy File Charts HP—HS

Creates and formats a hard-copy file. If the extent for the
hard-copy file does not have a minimum of ten tracks for
CKD or of 50 blocks for FBA, message 1199A is issued and
the system enters a hard-wait state. After formatting, the
message DOS/VS IPL SUCCESSFULLY COMPLETED
will be written as first record to the hard-copy and the
current address will be updated (no statement issued
before the first JOB statement, or the first JOB statement
itself is written to the hard-copy file). If an irrecoverable
1/0 error occurs during formatting or writing, message
1196A is issued and the system enters a hard-wait state.

Scan Hard-copy File Charts HP—HS

If an active hard-copy file exists, it is read until the current
and the wrap-around record have been found. The current
address marks the location in the hard-copy file to which
the next record from the DOC will be written. The wrap-
around address marks the first location in the hard-copy
file that has not yet been printed during the previous run
of the PRINTLOG utility. When the current and the wrap-
around address have been found, the message DOS/VS IPL
SUCCESSFULLY COMPLETED, will be written to the
hard-copy file and the current address will be updated (no
statement issued before the first JOB statement, or the
first JOB statement itself is written to the hard-copy file).
If an irrecoverable 1/0 error occurs during the search for
these two addresses, message 1196A is issued and the
system enters a hard-wait state.

5

CONTROL

Program Organization
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Chart 10.

CLOSESYS

54 DOS/VS IPL and Job Control Logic

$JOBCTLD - Main Routines ASSGN and CLOSE

Table A
$JOBCTLD
ASSGN |
Main routine ASSGN

1. Initialize fields and switches.

2. Process CSECT OPERSCN

3. Process CSECT ERRCHK

4. UA or IGN assignment?
YEsSt No - (@
5. Process CSECT ASSIGN from

|

[ 1

entry point ASSGN20
6. Branch to @

7. Process CSECT FINDPUB

8. Process CSECT ASSIGN
PROGRAM UNIT or ALT assignment?
NO § YES —

9. Process CSECT OPENSYS

)
1"

10. EXIT: Inform the operator of the
device assigned if necessary. Give file
protect message for system output
units on tape if necessary.

Branch to root phase

Y
07

CONTROL
Table A

08

CLOSE Y

Main routine CLOSE

. Initialiye fields and switches.

FINDPUB
| ASSIGN

13

OPENSYS

. Process CSECT CLOSESYS

. Branch to root phase

. CLOSO: Entry point which is used as
return address by CLOSESYS
if the closed unit is to be
reassigned.

5. Process CSECT OPERSCN from entry
point ASSGNO

d W N =

Y 13

CLOSESYS
CONTROL

6. Branch to @ in main routine
ASSGN

1

©

]
1"

OPEgSCN

1"
OPERSCN
ERRCHK
|
12
ASSIGN
3



Chart 11. $JOBCTLD - CSECTS OPERSCN, ERRCHK, and FINDPUB

$JOBCTLD

v ASSGN
3

QPERSCN ERRCHK
Scan and Check Statement Perform Additional Error Checking
On Specifications

1. Tests for statement or command and sets switch for temporary o |f the second operand is UA or IGN, no other operands
or permanent assign. except TEMP and PERM are allowed,

2. Checks and converts SYSxxx to the symbolic unit address, o Only programmer logical units can be assigned to a 2245
logical unit, and class. printer,
e The unit cannot be SYSRES, SYSREC, SYSVIS or o SYSCLB can only be assigned to disk.

CLOSE SYSCAT. o 1f SYSRDR, SYSIPT, or SYSIN is assigned, SYSLOG must
5 o Assignment of SYSCLB is only allowed if the supervisor be assigned to a 1052 or CRT device.
supports PCIL. « If SYSLOG is assigned to a non 1052/CRT device, SYSRDR

o Assignment of SYSLNK in the foreground is only allowed must be assigned,

if PCIL is supported. e An assignment for SYSCLB or SYSOUT must be permanent,

o Assignment of SYSLOG is only allowed in the background. o Ifasystem I/O unit is assigned to disk, SYSFIL must be

3. ASSGNO: ENTRYPOINT FOR CLOSE supported and the assignment must be permanent.
e The unit cannot be SYSLOG if any foreground program is o If a system /O unit is assigned and the old assignment was
loaded, or if the Attention Routine is active. to a disk, the system file must be closed.
4. SCNOPRS: « If an ALT assignment is made, the logical unit must already
¢ The second and following operands are scanned, and be assigned to tape,
information is stored in INFOTAB, o If an ALT assignment is made for SYSOUT, the system must
o H1 and H2 are only valid for MFCM/MFCU devices. be in SYSOUT mode (SYSLST and SYSPCH must be assigned

to the same device),
e Of the system units only SYSPCH, SYSLST, and SYSOUT can

o MODE (X’ss’) can only be specified for tapes.
* SHR can only be specified for disks.

be assigned ALT,
* ALT can only be specified for tapes. o |f the ALT assignment is TEMP, the logical unit must be
e VOL = can only be specified for tapes, disks, and diskettes, temporary assigned.
¢ SYSyyy cannot be SYSOUT. o If the ALT assignment is PERM, the logical unit must be
o 1 SYSyyy is SYSIN, SYSIPT and SYSRDR must be permanent assigned.
assigned to the same device. o Itis not allowed to give a TEMP assignment for SYSPCH

or SYSLST if the system is in SYSOUT mode,
o For a TEMP assignment of SYSIN, two JIBs must be available
ASSGN 7 ! e The proper CRT support must have been generated when

Return assigning SYSLOG,
o Checks for physical compatibility between the devices and

the logical unit to which they are to be assigned.

FINDPUB
Select the PUB that Can Be Assigned

Y

e Checks the status, the volume serial numbers, and the
~ownership to find a device that matches the specifications Return
in the ASSGN (CLOSE) statement ‘

o Requests to mount a volume with the specified volume
serial number, if not already mounted

o Informs the operator of the cuu of the device to be assigned.
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Chart 12. $JOBCTLD - CSECT ASSIGN
ASSGN
8
ASSIGN

ASSGN
5

Prepare and Do Assignmenf

1.

2,

- 3.

5.

Prepare the assignment:
e The MODE byte is initialized,

* If a volume has to be mounted, a message
will be given and the partition goes into the
wait state. After a given NEWVOL
command the volume serial number is
checked again. If NEWVOL IGNORE is
specified, control is returned to the root
phase.

Prepare and Do Assignment

Is assignment ALT?

NOo | YES —
ASSGN20: Entrypoint for the main routine
ASSGN

e Permanent assignment?

@

CONTROL

Yesi NO

. Prepare permanent assignment

e Complete the CLOSE for the file if one is
in progress.

o [f SYSOUT is assigned and the assignment
is for SYSLST, the JIB pointer in the SYSLST
LUB is zeroed «

e |f SYSOUT is assigned and the assignment is
for SYSPCH or SYSOUT, the JIB pointer in
the SYSPCH LUB is zeroed,

e Reset the LUB to permanent unassigned,

o New assignment to UA or IGN?

no | ves — @
o If the new assignment is for MFCU/MFCM
the hopper information is set in PUB +5,

o If the new assignment is for tape and a MODE
was specified, the standard MODE in PUB +7
is changed,

o If the assignment is for SYSIPT or SYSRDR,
reset the 80/81 byte indicators,

o Update the SET MODE byte of the PUB
(PUB +5).

Branch to @ : Make assignment.

O

6. Prepare temporary assignment
o Complete the CLOSE for the file if
one is in progress,
o Attach a JIB to the new LUB in the work
area,
o Save permanent assignment in the JIB.

o If the assignment-is for SYSRDR or SYSIPT,
save and reset the 80/81 byte indicators.

e If the assignment is to a MFCU/MFCM,
set hopper specification.

o |f the device is a tape and MODE was
specified, update the SET MODE byte
in PUB +5.

7. Make actual assignment,

e Make the actual assignment by moving
the new LUB from the work area to
the LUB table.

o |f the assignment was for SYSLOG and
the device is CRT or 1052, CUU is set
into system COMREG.

¢ Insert ownership bit into PUB OWNER
TABLE,

o If the assignment was for SYSIN,
SYSIPT must also be assigned.

o |f the assignment was for SYSOUT,
SYSLST must also be assigned.

o |f SYSLST has been assigned, reset the
line count to one.

8. Branch to

9. Make alternate assignment in the JIB and
set the ownership bit in the PUB OWNER
TABLE.

10. Return to calling sequence in main
routine.

56 DOS/VS IPL and Job Control Logic
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Chart 13. $JOBCTLD - CSECTS OPENSYS and CLOSESYS

ASSGN
9

OPENSYS

Open SYSCLB, Open System 1/0 Units
on DASD/Tape

CLOSE
2

CLOSESYS

CLOSE Statement Processor

1. Update several DTF-values for DASD
devices.

2. Open SYSCLB

e |s ASSGN for SYSCLB?

Yes | N — @

e SYSCLB is opened.

e The FETCH table entry is filled in.

o The second level directory is built,

o Check if SYSCLB is already assigned
and being condensed in another
partition. |f yes, unassigh SYSCLB
again.

3. Open SYSTEM 1/0 units on DASD/Tape

o System 1/O file?
ves | no — @

s Set up the DTF for OPEN ,

o Open the file,

o |Initialize DIB entry if system file is
on disk «

« Set the 80/81 byte indicators (a record
is read to find out the record size) for
SYSIPT/SYSRDR.

4, Return to calling sequence in main routine.

1. Close a logical unit

e The unit may optionally be reassigned to
another device made UA or IGN, or if a
tape it may be specified as an alternate
(ALT) unit. If the unit is a system unit,
one of the optional operands must be
specified »

* |f an optional operand is not specified,
the programmer logical unit is closed
and the assignment remains unchanged ,

* |s optional operand ALT?

YES l NO

2. An ALT assignment specifies that the
logical unit is to be closed and an
alternate unit is to be opened and used.
The $$B-transient $$BCMTO7 is fetched
to open the alternate device.

e The ALT opqrhnd is valid only for the
system output units SYSPCH, SYSLST,
or SYSOUT assigned to tape.

e SYSRDR, SYSIPT, and SYSIN cannot
be closed during procedure processing.

Y

‘ RETURN >

A

(  RETURN )

Program Organization
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Chart 14. $JOBCTLE - EXEC and CALL Processors (LA-LU)

Table G
$JOBCTLE
EXEC Y ~
Scan and Check First Operand Charts LA—LH

N .
1. If the EXEC statement (or command) is for a
cataloged procedure, transfers control to the
procedure processor.

2. Tests if a program name is present and checks it
for correct length.

3. Checks for the REAL and SIZE= parameters. If
the REAL parameter is specified but there is no
REAL partition, the job is canceled. If SIZE=is
specified to be 0, the job is canceled.

4. If job accounting is supported and if this
statement (command) is not the first EXEC after
a JOB statement, transfers control to $JOBCTLN
(after it has first been loaded by $JOBCTLA).

5. If a phase name is present, preparations are made
to execute the phase. If the phase name is LNKEDT
an ENTRY statement is written to SYSLNK . If
there is no phase name, the name of the phase to be
executed is obtained via the GETPN macro.

24

6. If any procedure overwrite statements are
present, they are saved via the PUTOV macro
for processing after the job step has executed.

7. Saves PRCDFI in PRCDIB entry if extended
procedure support is not available.

8. Issues SIZE macro to set the GETVIS start
address when required.

$JOBCTLN

9. Loads a fetch routine for the phase to be
loaded into registers 9 through 14. This
routine will be called when the partition
is next dispatched.

10. Issues INVPART macro (SVC68) to invalidate
the pages of the virtual partition. SVC58 will
modify the saved PSW to call the stored fetch

,routine when the partition is next
dispatched. — svess

58 DOS/Vs IPL and Job Control Logic

CALL

Read Procedure from Procedure Library Chart LP

1.  If the procedure name starts with $$, the
second $ will be replaced with a partition
identifier.

2. Gets and checks procedure name as well as
additional operands, if any.

3. Searches the procedure library for the desired
procedure and checks the procedure for
SYSIPT data.

4. Initializes the system to read SYSRDR and
possibly SYSIPT data from the procedure
library.

07

CONTROL



Chart 15. $JOBCTLF - DVCUP, DVCDN, MAP, LISTIO, RESET, UNBATCH Processors (MA-MU)

Table B
$JOBCTLF
DVCUP DVCDN
DVCUP Command Processor Chart ML == —{ DVCDN Command Processor Charts MH, MJ
Makes a device available after it has been down. Indicates that a device in the PUB table is no longer available
1. Compute the PUB address of the device specified by the to the system.
operand X'cuu’. 1. Indicate in the PUB that the device is down.
2. Set the control flag in the PUB to indicate the device is up. 2. Unassign all standard or permanent assignments to
Call the SAVRINIT routine to update the VCT label. the device in LUB and JIB.
3. If the device is a tape, the standard mode is restored. 3. Unassign all temporary assignments to the device
4. If the device is a 3800, the print control buffer is reset in LUB.
to standard. 4. Remove all alternate assignments to the device.
5. Log all assignments that have been released.
6. Cause records to be written on SYSREC for the
3895 and 3800 devices.
07
CONTROL
MAP
MAP C P hart MK |-
ommand Processor Cha RESET conYROL
Displays on SYSLOG the current allocation of each storage | RESET Statement (Command)
area (supervisor, background, and foreground partitions Processor Charts MF, MG
(real and virtual), and the main page pool). Included is the - - -
upper limit of each area as well as the name of the program Rese't‘loglcal unit assignments .to permanent or standard as
currently being executed. The partition priorities are also specified by one of the following operands:
displayed. For map output refer to DOS/VS System 1. ALL resets all assignments in current position.
Control Statements. 2. SYS resets all system logical unit assignments in
' current partition.
3. PROG resets all programmer logical unit assignments
in current partition.
. 4. SYSxxx resets a single logical unit assignment.
CONTROL
LISTIO Note: SYSRDR, SYSIPT, and SYSIN cannot be reset
LISTIO Statement (Command) during procedure processing.
Processor Charts MA—ME
|
Lists the 1/0 assignment of the system as specified by one
of the following operands: 07
e SYS g
+ PROG UNBATCH CONTROL
* BG UNBATCH Command Processor Chart MM
e Fn Fn=F1,F2,F3,... etc
* ALL 1. Refuses UNBATCH and issues a message if SYSRDR,
e SYSxxx SYSIPT, SYSPCH, or SYSLST is left assigned to tape
e UNITS or disk.
N
: SSC’)?NGN 2. Resets all assignments to UA except assignments for
UA SYSLOG, SYSRES, SYSREC, SYSVIS, and SYSCAT.

o X'cuu’ 3. Detaches the foreground partition by inserting X'80"

Fetches $$BLSTIO into transient area. in byte 0 of PIB.

Refer to Appendix D for sample printouts.

Y

-, 9

CONTROL CONTROL
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Chart 16.

(O

$JOBCTLG - Option Processor (NG-NK)

Table C

$JOBCTLG

Table 1 continued

rh——/\

OPTION Statement Processor

Chart NG

Records the job control options requested by the programmer. Scans the
parameters of the OPTION statement, one at a time, and passes control
to the correct processing routine as shown in Table 1

CONTROL

Last
Parameter
Processed

USRLABEL USRLBL

Initialize job control label processing for

USER LABEL processing NJ
TERM TERM

Set TERM option ON, COMREG + 141, bit 5=1 ]
NOTERM NOTERM

Set TERM option OFF, COMREG + 141, bit 5=0 NI
STDLABEL STDLBL

Initialize job control label processing for STANDARD

LABEL processing. Labels available to programs in

ANY partition. NJ
PARSTD PARSTD

Initialize job control label processing for PARTITION

STANDARD LABEL processing. Labels available to

programs in only one partition. NJ
DUMP DUMP

Set job control dump option ON,

COMREG + 59, bit 1 NK
NODUMP NODUMP

Set job control dump option OFF,

COMREG + 59, bit 1 NK
PARTDUMP PARTDUMP

Set job control partition dump option ON,

COMREG + 141, bit 3 NK
LINK LINK

Set LNKEDT control bits, COMREG + 57, bits 0, 2.

Valid for BG only, unless SYSCLB assigned NJ
NOLINK NOLINK

Set LINK option OFF, COMREG + 57, bit 0 NK
CATAL CATAL

Set LNKEDT control bits, COMREG + 57, bits 0, 2, 3.

Valid for BG only, unless SYSCLB assigned. NJ
SYSPARM SYSPRM

Save character string NK
ALIGN ALIGN

Set ALIGN option ON, COMREG + 141, bit 1 NH
NOALIGN NOALIGN

Set ALIGN option OFF, COMREG + 141, bit 1 NH
EDECK EDECK

Set EDECK option ON, COMREG + 141, bit 0 NH
NOEDECK NOEDECK

Set EDECK option OFF, COMREG + 141, bit 0 NH
ACANCEL

Set ACANCEL option ON, COMREG + 141, bit 7
NOACANCEL

Set ACANCEL option OFF, COMREG + 141, bit 7
SUBLIB=DF

Set ALTSUBSL option ON, COMREG + 141,bit6 NK
SUBLIB=AE

Set ALTSUBSL option OFF, COMREG + 141, bit 6 NK
RLD RLD

Set RLD option ON, COMREG + 141, bit 3 NH
NORLD NORLD

Set RLD option OFF, COMREG + 141, bit 3 NH
ONLINE OPTONL

Switch ONLINE SYSGEN ON,

COMREG + X'AD’, bit 7 NI
NOONLINE OPTNOONL

Switch ONLINE SYSGEN OFF,

COMREG + X'AD’, bit 7 NI

Table 1

Parameter Routine Label Chart
DECK DECK

Set DECK option ON, COMREG + 58, bit 0 NH
NODECK NODECK

Set DECK option OFF, COMREG + 58, bit 0 NH
LIST LIST

Set LIST option ON, COMREG + 58, bit 1 NH
NOLIST NOLIST

Set LIST option OFF, COMREG + 58, bit 1 NH
LISTX LISTX

Set LISTX option ON, COMREGH+ 58, bit 2 NH
NOLISTX NLISTX

Set LISTX option OFF, COMREG + 58, bit 2 NH
SYM SYM

Set SYM option ON, COMREG + 58, bit 3 NH
NOSYM NOSYM

Set SYM option OFF, COMREG + 58, bit 3 NH
XREF XREF

Set XREF option ON, COMREG + 58, bit 4

Set SXREF option OF F, COMREG + 141, bit 7 NH
SXREF SXREF

- Set SXREF option ON, COMREG + 141, bit 7 .

Set XREF option OFF, COMREG + 58, bit 4 NI
NOXREF NOXREF

Set XREF option OFF, COMREG + 58, bit 4 NH
ERRS ERRS .

Set ERRS option ON, COMREG + 58, bit 5 NH
NOERRS NOERRS

Set ERRS option OFF, COMREG + 58, bit 5 NH
48C c48

Set 48 character set option ON,

COMREG + 58, bit 6 NH
60C C60

Set 60 character set option ON,

COMREG + 58, bit 6 NH
LOG OPTLOG

Set the SYSLST-LOG option ON,

COMREG + 59, bit 3 NK
NOLOG OPTNLG

Set the SYSLST-LOG option OFF,

COMREG + 59, bit 3 NH
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JOB Processors (NA-NF,

Table C

NL-NU)

CANCEL

Chart 17. $JOBCTLG - EOP, EOJ, CANCEL,
EOP
END-OF-PROCEDURE Statement
Processor Charts NP-NR

The EOP-Processor re-initializes the system at the end
of a procedure. It is also called if an /& statement or
CANCEL command is issued while a procedure is being
processed. Initialization:

1. Clears the procedure area in the communication region.

2. Closes the following DFBs: PRCDFB, ORDRDFB,
OLOGDFB (if the procedure was called by the operator)
and IPTDFB (if the procedure processed contained
SYSIPT data).

3. Dequeues the procedure library.

CANCEL Command Processor Chart NF

This command is ignored if a job is not in process.

1. Calls the EOP processor if the procedure is being
executed.

EOP
EOP__Processor called CANCEL
07 by EOP, EQJ or
CANCEL
CONTROL

JOB

JOB Statement Processor Charts NA-NC

@

Return

The JOB statement is ignored if it is read within a procedure
and a job is already being processed.

2. Displays the message JOB job name CANCELED
DUE TO OPERATOR INTERVENTION.

. Sets the cancel code in JCSW2.
. Sets the SYSRDR input switch on (also in the PIB).
. Resets all 1/0O assignments to permanent or standard.

. If a job is canceled and SYSRDR (or SYSIN) were
temporarily assigned, step 5 is bypassed.

o O d W

O

Charts ND-NF

EOJ 1
/& Statement Processor

1. Calls the EOP processor if the procedure is being
executed.

Set SYSRDR EOF in PUB.

1. Reset link control bits in COMREG + 57.

2. If the previous job has not been completed (no /&
statement read) go to EOJ and return at SIMEND.—__|

3.  SIMEND: Fetch $JOBCTLN if job accounting active.—|

Restores all LUB assignments to permanent or
standard.

5.  Moves the job name to the communication region.

Saves JOB start time in register save area of the
partition.

7.  Logs the JOB statement on SYSLST/SYSLOG.
Logs the time on SYSLOG, if TOD is supported.

8. Restores all options to standard.
9. RSTCOM: Restores the communication region t0 e

CONTROL

$JOBCTLN

Clears user label area.

Restores permanent or standard 1/0 assignment.
Insures that SYSIPT is at EOF.

Resets job control options to standard.

Sets job status bit OFF (see item 2),

Displays EOJ message and logs the time and job
duration.

® N OO RN

9, Resets the job name field in the communications
region to NO NAME.

10. Resets link control bits in COMREG + 57.
11.  Resets the buffers of assigned 3800 printers.

12. Transfers control to the JOB statement processor
at label RSTCOM (or at label SIMEND if EOJ
processing was caused by a JOB statement).—.'

standard.
10. Resets the EOF indicators in all PUBs.

11.  Sets switches to initialize, check, or bypass the
Recorder File.

12.  Resets job zone in communication region system
zone.

13. FREEVIS performs a FREEVIS ALL.

u CONTROL
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Chart 18. $JOBCTLJ - LOG, STOP, ALLOC(R), PAUSE, SIZE Processors

Table D
NOLOG $J0BCTLY LOG
NOLOG Statement (Command) | LOG Statement (Command)
Processor Chart PK Processor Chart PK
If the NOLOG command is used, the log-on-SYSLOG If the LOG command is used, the log-on-SYSLOG
switch (COMREG + 56, bit 3) is set OFF. If the switch (COMREG + 56, bit 3) is set ON.
statement is used, the log-on-SYSLST switch If the statement is used, the log-on-SYSLST switch
(COMREG + 59, bit 3) is set OFF. (COMREG + 59, bit 3) is set ON.
Y
07
STOP CONTROL PAUSE CONTROL
STOP Command Processor: Chart PM #=1 PAUSE Statement (Command)
A WAIT macro pointing to a dummy CCB is issued to Processor Chart PK
force entry into the supervisor task selection routine. If the command is used, the job-control-pause switch
This removes the partition from the task selection (COMREG + 56, bit 5) is set ON to cause a pause
mechanism. before the next job-step. If the statement is used, the
job control input-on-SYSLOG switch (COMREG + 56,
bit 2) is set ON. This forces a pause on the next job
u control read operation.
CONTROL
07
ALLOC/ALLOCR SIZE CONTROL
ALLOC/ALLOCR Command Processor Charts PQ, PR | =1 SIZE Processor Chart PS
This routine reallocates the virtual address area for This routine is used for dynamic storage limit
the ALLOC command, or the real address area for the specification. It does the following:
':I""SSCR c‘.’f'."';‘:"d' according to the number of 2K 1. Build a table (SLPL) containing the number of
ocks specified for one or more partitions. 2K blocks of PFIX and SIZE. for

Therefore, the routine does the following:
. - 2. Perform the SETLIMIT supervisor macro using
1. Build a table (APL) containing the number of the SLPL as interface

2K blocks for each specified partition.
3. After execution of the SETLIMIT macro, JCL

2. Indicate in APL: v:rt.ual allocation, if the A.LLOC checks the return code and issues a message if
command was specified, or real allocation, if the
ALLOCR command was specified.

3. Perform the ‘ALLOCATE' supervisor macro,
JCL checks the return code and issues a message, ’
if it is unequal to zero.

the code is unequal to zero.

07

i CONTROL
07

CONTROL
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Chart 19.

$JOBCTLJ - UCS, ENTRY, HOLD, ACTION, STDOPT, PHASE Processors

Table D
08
ucs HOLD
UCS Command Processor Charts PB-PC a1 HOLD Command Processor Chart PA
The 240-character Universal Character Set (UCS) array 1. All 1/O assignments for the foreground partitions
specified by the operand phasename is loaded into the specified, are to stay in effect from job step to job
buffer of the IBM 2821 Control Unit specified by the step.
operand SYSxxx. The phase is loaded from the core 2. The operands of the HOLD command, Fx, can
image library. appear in any sequence.
1. The operand SYSxxx specifies a 1403 with the UCS 3. The hold flag, bit 4 of PIB + 12, is set ON(1)
feature. T ' ’
2. The operand phasename specifies the core image
library phase to be loaded.
3. The operand FOLD (optional) specifies that the 07
buffer is to be loaded with the folding operation
code (X'F3') in the third CCW.
CONTROL
4. The operand BLOCK (optional) specifies that data
checks are to be inhibited. The inhibit data check
operation code X‘73’ is set in the second CCW.
NULM . . ACTION
5. The operand UL SQ (optuonan. specifies that the ACTION Statement Processor Chart PD
80-character verification message is not to be
printed. The chain bit is set off in the third CCW. This statement is invalid if the link option (JCSW2,
) . . bit 0) is not ON. If valid the PHASE statement is copied
Note: The command is ignored for a 3800 printer. to SYSLNK.
|
07 07
CONTROL CONTROL
ENTRY PHASE
ENTRY Statement Processor Chart PD PHASE Statement Processor Chart PD
This statement is invalid if the link option (JCSW2, This statement is invalid if the link option (JCSW2,
bit 0) is not ON. If valid, the ENTRY statement is bit 0) is not ON. If valid, the ACTION statement is
copied to SYSLNK. copied to SYSLNK.
| |
STDOPT !
07 STDOPT Statement Processor Chart PX, PY 07
Standard LIACT SOB1 SOB2 |SYSLINE| STDOPT
CONTROL Option Field X'35’ X'36’ X137 | xaE X'8C’ CONTROL
Options Masks for Bit setting
ALIGN=YES X'40’
ACANCEL=YES X'01’
CHARSET=48C X'02
DATE=DMY X'80°
DECK=YES X80’
DUMP=YES X'40'
DUMP=PART X'20
EDECK=YES X'80’
ERRS=YES X'04’
LINES=YES Number
LIST=YES X'40’
LISTX=YES X'20°
LOG=YES X"10'
RLD=YES X110’
SXREF=YES X'08’
SYM=YES X'10’
XREF=YES X'08’
TERM=YES X'04'
Note additional functions:
'DUMP=YES’ and ‘NO’ sets off PARTDUMP Indicator
‘DUMP=PART’ sets on DUMP Indicator
'XREF=YES' and ‘NO’ sets off SXREF Indicator
'SXREF=YES’ sets off XREF Indicator
LINES=nn’ adapts the JCL-"RLNCNT" in the own partition CONTROL
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Chart 20. $JOBCTLJ - UPSI, SET, CATALR, DATE, INCLUDE, MTC, ZONE Processors
Table D
08
UPSI CATALR -
UPSI Statement Processor Chart PK | = CATALR Statement Processor Chart PN
The operand of this statement is converted This statement is invalid if the LINK. option (JCSW2, bit 0)
to a single byte and stored in COMREG + 23. is ON. If valid, CATALR/SYSPCH mode switch (JBCSWS5,
o A character 1 sets the bit ON. bit 0) is set for handling the’PHASE statement. The CATALR
o A character 0 sets the bit OFF. state.n'fent. is validated for synt.ax The version and ;
o A character X leaves the bit unchanged. modification number (V. M.) is checked for valid characters.
- A valid statement is punched or written on SYSPCH. If the
l__..‘ statement is invalid, the job is canceled.
07 | CONTROL R )
SET : .. oL
SET Command Processor Charts PG-PJ |- CONTRO
Allows the operatbr to change the UPSI byte, the system : o
date, the line count, the system time, and the remaining DATE ;
disk capacity of SYSLST or SYSPCH when they are »] D ATE Statement Procéssor » Chart PH
assigned to disk. Permits the operator to define to the M the date f o d - h - N
system the status of the recorder file SYSREC. oves e date from the operan of the statement to the
) communication region (byte 0) Sets date bit in
Processing is as follows when the operand is: COMREG + 59.
DATE=  the MM/DD/YY or DD/MM/YY parameter is .
converted to binary and stored in COMREG + 79 I o
through 84. The Julian day is computed, adjusted CONTROL
for leap year, converted to EBCDIC, and stored
in COMREG + 85 through 87. Date is stored in- :
COMREG of each partition. This operand is | NCLUDE
invalid if TOD is supported. - INCLUDE Statement Pfocessor Chart PD
LINECT= the parameter is converted to binary and stored . .
in COMREG + 78. The job control line count for Thcsvstatement is invalid |f1 t}jej LI.NK option ‘(JCSW2, bit 0)
Co el ) N is not ON. If the statement contains an operand, the
the remaining lines on the current page is . N ;
adjusted complete statement is copied to SYSLNK. If the statement
. does not contain an operand, SYSIPT data is copied to
RF= after the specified parameter is checked for SYSLNK until a /* statement is read on SYSIPT,
validity, the proper-option bit is set in the RF INCLUDE and /* are not copied to SYSLNK.
table status flag byte (byte 1). . i
CREATE - X‘08'
YES - X'o4 CONTROL
NO - X10
HC= after the specified parameter is checked for
validity the proper option bit is set in the MTC. .
CRTSAV table status flag byte. w- MTC Statement (Command) Processor Charts PE, PF
CREATE - X:OGZ Permits initiation of tape operations on specified logical
YES - X‘OO’ units or physical 1/0 devices. The routine checks the
NO - X'04 operation code, computes or locates the PUB pointer,
UPSI= see UPSI Chart. assigns it to the SYSUSE LUB, and executes the
RCLST=  the parameter of this operand is converted :pe;atlon. fltl alsflt-: pe:s ;he recor:e(:lflle'"(fou.' R’:‘s and
to binary and stored in the SYSLST DIB. ar co.py ile). The thir operan. uplication factor)
) . determines the number of operations to be performed.
RCPCH=  the parameter of this operand is converted to If the third operand is left blank a duplication factor
binary and stored in the SYSPCH DIB. of 1 is assumed.
SVA=(nK,nK)
this operand is no more processed. For
compatibility it is flushed. CONTROL
SDL[=CREATE] ZONE

building of the system directory list in the SVA

is started and control cards will be read from
the input device.
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|07|
CONTROL

Chart PH

Checks validity of operands. Converts value 1o seconds
and moves it into the communication region zone field.

~ ZONE Statement Processor

|




Chart 21. $JOBCTLK - TPLAB, DLAB,

TPLAB

LBLTYP,

TPLAB Statement Processor Chart QA

XTENT,

Table E

$JOBCTLK

VOL Processors (QA-QW)

LBLTYP

—~t

The sequence of the TPLAB statement is checked. It
must follow a VOL statement. |f there is a continuation
punch in column 72, 49 characters are read from the
first statement and 20 characters from the second
statement. If a continuation statement is not indicated
a default value of 0000000 DOS Version 5 is inserted
at the end of the 49 character record in the input area.
The label is moved from the input area to the label
output area.

07

DLAB

CONTROL

DLAB Statement Processor Chart QF

The sequence of the DLAB statement is checked. It
must follow a VOL statement. A continuation statement
is required. The disk format 1 label is built in the label
output area, one parameter at a time.

Param 1 (51 bytes) make up fields 1, 2, and 3.

Param 2 (4 bytes, max.) is the volume sequence number.
It is converted to 2 bytes binary and stored in
field 4.

Param 3 (5 bytes) is converted to 3 bytes binary and
stored in field 5.

Param 4 (5 bytes) is converted to 3 bytes binary and
stored in field 6. The creation and expiration
dates are tested for validity (fields 5 and 6
respectively).

Param 5 (13 bytes) is stored in field 8.

Param 6 (optional) is tested:
If blank or SD, set field 10 to an S.
If DA, set field 10to a D.
If ISC, set field 10to aC.
If ISE, set field 10 to an E.
If VSAM, set field 10 to A.

A switch is set to indicate that a DLAB statement has
been processed and only an XTENT statement can
follow.

= LBLTYP Statement Processor Chart QA

1. If the first operand is TAPE, the size of the label
area is set to 80 bytes.

2. If the first operand is NSD, the second operand
(nn) is used to calculate the number of bytes
required to contain the specified number of
extents. This computed value plus 84 bytes
determines the size of the label area.

3. The size of the label area is stored for subsequent
use by LIOCS and the linkage editor.

CONTROL

XTENT

= XTENT Statement Processor Chart QH

The sequence of the XTENT statement is checked.

It must follow a DLAB statement or another XTENT
statement. The parameters are processed one at a
time. An XTENT statement is required for each
extent to be defined for a given set of VOL and
DLAB statements. The extents are built in a label
output area and are written in the SYSRES label
cylinder information area.

CONTROL

VOL

#1 VOL Statement Processor: Chart QA

The first parameter SYSxxx is tested and converted and
the symbolic unit address is saved in the label save area.
The second parameter, filename, is tested and moved to
the label output area. A switch is set to indicate that the|
VOL statement has been processed and the DLAB or
ITPLAB statements are to follow.

—.
N

CONTROL
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Chart 22. $JOBCTLK - TLBL, DLBL, EXTENT,

TLBL
TLBL Statement Processor Chart OB |~=

SETPRT, RSTRT Processors (QA-QW)

Table E
08

DLBL

-—

Default values are inserted for all operands from the
file-1D through the expiration date. The file name
operand is tested and moved to the label output area.
The file ID and date operands are checked, converted,
and moved to the output area. The date operand may
be omitted, may be a retention period, or an absolute
date yy/ddd. All the remaining operands (file serial,
volume sequence, file sequence, generation, and
version numbers) are then checked and moved to the
output area, in turn, overlaying the default values
(the default values will remain for any missing
operands). Default values are then inserted for file
security, block count, and system code. A switch

is set to indicate that no other required statements
are to come and that neither TPLAB or DLAB will

be accepted.
CONTROL
EXTENT
EXTENT Statement Processor Charts QK—QL

The sequence of the EXTENT statement is checked
and default values are set from the default table
built by DLBL statement processor for volume 2
serial, extent type, sequence number, upper and
lower extent limits, logical unit and binary number.
The operands are then processed and overlay the
default values. If the operands are omitted, the

default values remain.

CONTROL

RSTRT
RSTRT Statement Processor Chart QQ |~

DLBL Statement Processor Chart QE

If a label information record is pending in the output

area, it is first written into the label area. Default

values are inserted for all operands from file-1D

through data security. A default table is built to be used
when processing the EXTENT statement(s). The filename
operand is tested and moved to output area. The file-1D

and data operands are checked, converted, and moved to
the output area. The date operand may be omitted, may be
a retention period, or an absolute date yy/ddd. If the file-ID
was omitted, the filename is inserted as default value. The
proper filetype code is inserted for SD, DA, DU, VSAM, or
IS. If DSF is specified, the data security indicator is set ON.
The BUFSP=n and CAT=filename operands are checked,
and if they are present, n and the catalog filename are put
into the label information record. If the filetype code is not
VSAM, an “invalid statement’’ message is issued. A switch is
set to indicate that only extent statement(s) may follow.
The BLKSIZE=n operand is checked and if correct is put
into the label information record. If the operand is incorrect
or if filetype=VSAM, an “invalid statement’’ message is
issued. The CISIZE=m operand is checked and if correct

is put into the label information record. If the operand is
incorrect or the filetype code is not-SD, an “invalid
statement’’ message is issued.

CONTROL

SETPRT

Computes the LUB and PUB pointer for SYSxxx and
saves the checkpoint number. Insures that all label
processing has been accomplished, and closes the
user lable area. Causes $JOBCTLB to be loaded

(by $JOBCTLA).

$JOBCTLB
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SETPRT Statement Processor Charts QT—QW

Initializes SPPLIST to zero. Computes and. moves to
SPPLIST the LUB pointer for SYSxxx. Scans the
keyword table to compare the operands specified in the
statement with the keywords defined in the table. On
finding a matching keyword, the associated parameter
and its delimiters are checked for validity. If the
parameter is valid, control is given to the processing .
routine defined in the keyword table. This routine sets the
appropriate fields or flags in SPPLIST, If DFLT=Y

was specified, the parameters that were not defined in the
statement are set to their respective default values.

When the SETPRT statement has been processed
completely, control is given to routine SETAPRT in
$JOBCTLA where the SETPRT macro is issued. On
return of control from $JOBCTLA, the program

exits to CONTROL.

CONTROL




Chart 23. $JOBCTLM - RF and ROD Processors (RA-RT)

MAINOO

$JOBCTLM

Recorder File Initialization Chart RA

RODO0

—~—

A recorder file is initialized in accordance with the option
specified in the SET command. For the Models 115 and
125 with no RMSR support, initialization is omitted. Exit
is to create a hard-copy file. If open is not successful,
message 1184A is issued and the system enters a hard wait |
state.

e |f RF=YES, an active recorder file exists.

o |If RF=CREATE, the system creates a new
recorder file.

MAINOO

Create Recorder File Chart RA

Creates and formats recorder file. For a 3031 CPU, the set
of frame records for editing machine check and channel
check records will be obtained from the service console
and written to the recorder file. If an irrecoverable 1/0
error occurs during building or formatting message 1186A
is issued, and the system enters a hard wait.

MAINOS y

Check Recorder File Chart RA

Builds channel ID map. Builds a load list for RMS. Reads

and puts the header address in the RF table.

If an irrecoverable 1/0 error occurs during the reading of

a record, message 1186A is issued on SYSLOG, and the
system enters a hard wait. |f RDE is specified, builds and
writes IPL/EOD record. Computes the percentage of filled
space in the recorder file and prints the message, RECORDER
FILE IS xxx% FULL. If the recorder file is more than 90%
full, ‘RUN EREP’ is added to the end of that message.

09.1

MAINOO

ROD Command Processor Chart RC

Recorder file is initialized. If SYSREC is not assigned,
message 150nD is issued. Builds records according to
device type; if the device is 33xx or 3895, builds MDR
record. If the device is a 3800, builds an MDR record
containing the internal error log, and an OBR record
containing the SDR counters. If RDE is specified
builds device EOD record, and if end of day, writes
EOD record. Computes the percentage of filled space
in the recorder file and prints the message RECORDER
FILE IS xxx% FULL. If the recorder file is more than
90% full, ‘/RUN EREP’ is added to the end of the
message.

09.1

RODO0O
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Chart 24. $JOBCTLN - Job Accounting Routines (SA-SB)

$JOBCTLE
$JOBCTLN
$JOBCTLN Y
Job Accounting Interface Charts SA, SB

1. Store registers and set exits.

2. Other $JOBACCTs in progress? YES—Wait for
their completion. NO—Post $JOBACCT active.

3. Calculate and store final CPU time.
4. Save base registers and initialize user pointers.

5. Check if $JOBACCT is in SVA. YES—branch
to $JOBACCT in SVA. NO —

1
LOAD $JOBACCT

RETURN Y
Job Accounting Interface Chart SB

1. Restore base registers.

=12, Issue SVC 91 to pass control to POWER/VS-E,

and wait for posting of ECB by POWER/VS-E. POWER/VS-E
. . counting Appendage
. Turn off user in charge switch,<=e— Routine (SVC 90/91)

. Dequeue any waiting partitions.

. Re-initialize accounting table for next job step.

. Turn off $JOBCTLN active switch and label
switch.

o o AW

~

. Restore job control registers.

8. Return:
e |f entry was from EXEC, return to phase
vector table in $JOBCTLA.

e |f entry was from EQJ, return to
$JOBCTLG

o |f entry was from simulated EOJ (Job Table G
statement Processor), return to $JOBCTLG. -

o Otherwise: —————— 1

17
]
E0J JoB 13
SVC 14

( canceL )
i

This routine is entered if $JJOBACCT Chart SB
is canceled by the operator or due to an error

1. Setup i)ase registers.
2. Save address of ECBs.
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Chart

* AN

other SLA
charts

SLA Root

( $IJBSLA ’

25. $IJBSLA -

1JBSLA

Initialization Charts 29-30

1. Save interface information.

2. Load registers to make DSECTS of workareas
in GETVIS-storage addressable.

3. Gating of tasks within one partition.
4. Determine the calling partition.

5. If first call of SLA since IPL:
Perform subroutine ‘INITALL’

29 |INITALL

4]

Exit:

9. Store information for following functions.
10. Set RETURN code.

11. Release gating of tasks.

12. Branch back to calling program.

END

6. If first call of partition since IPL: [
Perform subroutine ‘INITWORK' =1 29 |INITPART
7. Make several dummy sections addressable.
Execution:
8. Branch to one of the following subfunctions: 26 |ADDLBL
— ADDLBL Write a label
) " V———-‘ 26 | ADDNXL
— ADDNXL Write additional label information —7
— ENDLBL Indicate end-of-write operations —- ENDLBL
— REPLBL Replace modified label information -
27 |REPLBL
— CLRGRPL Clear a group of labels ——
— GETLBL Read a label CLRGRPL
— GETNXL Read additional label information~‘\"'| 28 lGETLBL
— LOCGRPL Locate a group of labels
GETNXL
— GETNXGL Get next label from located grou )
— PUTOV  Store overwrite statement l 28 ILOCGRPL
— GETOV  Retrieve overwrite statement 28
GETNXGL
— PUTPN Store overwrite statement
— GETPN Retrieve overwrite statement

Program Organhization
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Chart 26. $IJBSLA - ADDLBL, ADDNXL, ENDLBL Processors

IJBSLA 1JBSLA
8 8
1JBSLA
Step 9
ADDLBL ~ ADDNXL .
Perform ADDLBL Function Charts 31-32 2% Perform ADDNXL Function
Check validity of label length and set return code. TIBSLA 1. Check sequence of functions:
2. If last function was a GETLBL, GETNXL, or Step9 * Did an ADD-function for the group of
REPLBL (which interrupted CLRGRPL, ADDLBL, labels precede?
ADDNXL stream): e |f NO, set return code —{ 25
2.1 Check if group of labels changed, set return code. FIRSTADD 2. Check length of additional label information. . 1JBSLA

/] Step 9

2.2 If first ADDLBL after CLRGRPL, call ‘FIRSTADD’, e |f INVALID, set-return code\
else reconstruct status of preceding ADDBL. 3. Increase internal extent sequence number by 1. -

3.  If last function was.a CLRGRPL check if group _—~"|1JBSLA ‘ 4. Perform subroutine ‘'EXECADD".
of labels changed, set return code, Step 9 IJBSLA

aa

call ‘FIRSTADD". 3 ! Step 9
4. If last function was an ADD-function, check if
group of labels changed, set return code. FIRSTADD RETURN
3 Set internal sequence number to 0. \ - : :
6. Call ‘EXECADD". \@ EXECADD

1JBSLA
Step 9

|

1JBSLA ( RETURN )
8 EXECADD

d

ENDLBL
Perform ENDLBL Function

1. For FBA test if ADD-function preceded. If YES,
write current LAS on disk:

o Perform write operation (‘WRFBALAS'). —1 32
2. Reset switch in LACB to indicate end-of-write
process. WRFBALAS

3. If LACB was modified for non-temporary labels,
write it on disk (‘WRLACB’). 1 29
4. Zero all entries in HISTAB with their extensions.
Note: The ENDLBL function is performed:
1. To initialize SLA
2. To indicate end of ADD functions
3. To indicate that JCL gets back control
and no requests to replace labels (OPEN)

will occur.
Y
‘ RETURN ’
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32

WRFBALAS

Chart 27. $IJBSLA - REPLBL, CLRGRPL Processors
1JBSLA 1JBSLA
8 8
REPLBL CLRGRPL
Perform REPLBL Function Chart 33
1. Look in HISTAB for an entry of the label from same 1. If FBA and ADD-function before: write current
partition with same TIK (to check if GET-function LAS on disk (‘WRFBALAS’).
preceded). 2. Reset switch in LACB to indicate end-of-write
If no entry found, set return code process for preceeding group of labels.
3. Determine entry to be cleared (‘DETENTRY’).
4. Give LAS bits of entry to be cleared back to LAS
25 pool if they where ‘1’.
5. Zero START LAS and LAS bits of entry.
IJBSLA
9 6. If permanent label where concerned, write

Label Area

on FBA

No

2. Get position of label to be replaced (information in
HISTAB)—(Number of LAS and position in LAS).

3. Read corresponding LAS (‘READLAS’)
4. Move label from buffer into 1/0 area (‘FBAREP)—

5. Write LAS on disk again (‘"WRFBALAS')

30

DETENTRY

29

LACB (‘WRLACB').
7. Zero all entries of label group in HISTAB.

8. Store information for following functions.

on disk.

6. Calculate cylinder and track number of label record
to be replaced (information in HISTAB)

7. Update CCW chain to overwrite label record

8. Perform subroutine ‘DOIO’
9. If record not found, set return code.

=)
S

Doi0

|JBST/@
9

10.

Note:

If no other REPLBL functions possible, clear
label entry in HISTAB.

If one of the subroutines has a returncode # 0

| Y

( meturn ) %

IJBSLA
9

Note:  If one of the subroutines has returncode # 0
Y
( RETURN ’
Y
33 35

WRFBALAS FBAREP READLAS

Program Organization

WRLACB

IJBSLA
9
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Chart 28. $IJBSLA - GETLBL, GETNXL, LOCGRPL, GETNXGL Processors
1JBSLA 1JBSLA
8 8
GETLBL _OCGRPL
Perform GETLBL Function Charts 34-35 32 Perform LOCGRPL Function
1. For FBA: If ADD-function before, write current LAS 1. Determine group of labels to be located.
on disk (in case DLBL/EXTENT stream is . WRFBALAS . If LPL contains invalid parameters, set return code

interrupted by ASSGN) by subroutine ‘WRFBALAS'—
. Search for the label in following sequence:
L]

Search in temporary label group of partition

. Determine the entry in LACB for group of labels.
. If chain for group of labels is empty, set return code

. |f group is in write process, set return code

25

Search in free usage label group of partition
Search in permanent label group of partition
Search in System label group (if not in write

O g b WN

. If chain is not empty, store number of START LAS

for following functions.

c
o3
-
>

process).
. Determine entry of label group in LACB.
. Check if START LAS =0 (then group is empty)
o |f YES, look in entry of reset group
o |f last group also empty: set return code
5. If START LAS # 0 look for label in LAS (‘SRCHLAB’).—
6. If disk label found, update HISTAB (‘HISTORY’). ——~1

Note: If one of the subroutines has return code # 0 ————

IJBSLA
8

RETURN

SRCALAB

GETNXGL

1JBSLA
9

Perform GETNXGL Function

Chart 37
1. Check sequence of functions:

If INVALID, set return code —————/

K

HISTORY

2. If group of labels is in write process, set return code

RETURN

1JBSLA
8

GETNXL

3. If label area on FBA, perform subroutine ‘GGRPFBA’ —
4. If label area on CKD, perform subroutine ‘GGRPCKD’ —

:@
w©
©on
2
>

6. Test return codes: if # O ——

GGRPFBA
RETURN

GGRPCKD

Perform GETNXL Function Chart 36

1. If length of interface buffer invalid, set return code ——

1JBSLA
25 0

&

2. Look for entry in HISTAB (‘GNXTHIS’) 36
to test sequence of functions
3. For FBA perform subroutine ‘GNXTFBA’ 36 GNXTHIS
4. For CKD: calculate cylinder, head, record number of
label and read label record: subroutine ‘RDLABREC’ —— TFBA
5. Update history table (‘UPDHIS’) N RDLABREC
Note: If one of the subroutines has return code # 0 -—-T \@
UPDHIS %
IJBSLA
9
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Chart

29. $IJBSLA - SLA Initialization

1JBSLA
5

INITALL

Initialize Different Start Values

1. GET VOLUME CHARACTERISTIC ENTRY into
1/0 area and move it into general work area (key 0).

2. For CKD: calculate capacity of a track without
chaining record.

For FBA: calculate size of a LAS.
3. Initialize part. work areas (‘'INITPART') ———e——=rt
4. Read and check LACB (‘GETLACB’) \

right) as LASs exist.
'@ 5. Switch first bit of LAS pool to ‘0’ again beu .use
first LAS is used by LACB itself.

Routines

INITLACB
Initialize the LACB

. Determine number of LASs.
. Zero whole LACB area.
. Insert LACB constant.

HWN =

. Switch so many bits in LAS pool to ‘1’ (from left to

RETURN

i

1JBSLA

nd;

INITPART

) 6. Write LACB on disk (‘WRLACB’). @

RETURN

Initialize Partition Work Area

26 After all modifications
27 . of LACB in areas of
30 permanent labels

31

1. Create a FIXLIST for 10CB.
2. Generate an IORB.
3. Move CCW chain into partition work area.

4. Relocate all addresses in work area.

WRLACB
®.. Write LACB into Label Area

1. Move LACB from KEY 0 protected area into
1/0 area of partition (it is not possible to write
directly from protected area on disk).

2. Update CCW-chains to write LACB into first LAS

RETURN

i)

Read LACB and Check for Validity

@_‘G ETLACB

1. Prepare CCW chains to read LACB from first LAS
of label area into 1/0O area.

2. Perform subroutine ‘DOI0’

3. Move LACB from I/0 area into protected work area
(key 0) in '"MOVELACB'.

4. Check if a valid LACB exists:

e If valid: update LACB (‘UPDLACB’)
o Ifinvalid: initialize new LACB (‘INITLACB’)
5. Switch bit to allow write on SYSRES. \

Note: If return code of a subroutine # 0

RETURN

@‘

of label area. f
3. Allow writing on SYSRES (‘WRSYSRES') 30
" 4. Perform subroutine ‘DOIO’
5. Reset switch for LACB writing. WRSYSRES
Note: If return code of a subroutine # 0
N~ 1 30
DOI0
RETURN X
25
IJBSLA
9
30
DOIO
30
UPDLACB
25 I :
1JBSLA
9
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Chart 30. $IJBSLA - Routines

GETLACB
4

UPDLACB

Update the LACB after IPL

1. If number of partitions decreased since last IPL,
clear the label groups of the partitions no longer
active and give bits to LAS pool.

2. Clear all entries of temporary labels and free
usage labels and give bits to LAS pool.

3. Check if permanent groups of labels are
completely stored. If YES, print message and
clear label group.

4. Write LACB on disk (‘WRLACB’)

RETURN

i}

* 27,29, 32,34, 35,37

DOI0

-]

Execute 1/0
. 1. Load address of IORB into Register 1.
2. Execute channel program (‘EXCP,WAIT’).
3. Reset ‘PIB ASSIGN FLAG' in ‘PIB’ if it was

.modified before.

RETURN

74 DOS/VS IPL and Job Control Logic

29

WRLACB

29 Called before all write
32 } * operations on SYSRES

WRSYSRES
Prepare to Write on SYSRES

1. Get address of PIB table.

2. Switch PIB assign flag on to allow write
operations on SYSRES.

3. Set internal switch to indicate modification.

RETURN
27
31}“
DETENTRY

Determine Entry into LACB

1. Take information from LPL to determine group
of labels affected.

2. Determine number of entry into LACB for the
group.

25

3. If one of the values in LPL is invalid

RETURN

1JBSLA
9



Chart 31. $IJBSLA - Routines

ADDLBL /ADDNXL
6 v 4

EXECADD

Prepare move to label area

1. Determine length of label information.
2. Check if space in current LAS.
3. Ifnot: Look for new LAS (‘SRCHLAS’)

Label Area
on FBA

Update chaining address

Write current LAS (WRFBALAS') » 32
4. Move label into IOAREA (‘FBAOUT')
WRFBALAS
\
32
5. Calculate size of label disk.
culate size of label record on dis| FBABUT
6. Check if space enough on track.
7. If not:  Look for new LAS (‘SRCHLAS’) 1 @
Write chaining record (‘CHAINREC') 32
8. Write label record (WRLABREC') 32
CHAINREC
[ WRLABREC
y
STORE INFORMATION FOR FOLLOWING FUNCTIONS
Note:  If one of the subroutines has a return code # 0 FBA20 ut
ADDLBL IJBSLA
2and 3 9

y

SRCHLAS

e RETURN
FIRSTADD

Occupy a Free LAS

Prepare for First ADDLBL Function 30

&

1. Determine entry into LACB by ‘DETENTRY’

2. Set switch in LACB to indicate that group of
labels is in write process.

DETENTRY

3. If a permanent group of labels is concerned,
write LACB on disk by “‘WRLACB’
and set switch to indicate that writing of
LACB is necessary later on.

4. Look for a free LAS (‘SRCHLAS')

5. Update current LAS number.

Note:  If one of the subroutines has a return
code # 0

¢ OK

Y 1JBSLA
9

‘ RETURN ’

1. Look in'the LAS pool of the LACB for a bit
which is ON.

2. If no bit in pool is ON, label area is filled up. I——

Set return code

3. Calculate sequential number of LAS represented by
ON bit.

4. Switch ON bit in LAS pool OFF and corresponding
bit in group entry ON,
5. Update START LAS in LACB, if it was 0

6. If modification of LACB was for permanent labels,
write LACB on disk (subroutine ‘'WRLACB') ——l

IJBSLA
9

29

7. Store start values for new LASs.

Y

( RETURN ’

WRLACB
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Chart 32. $IJBSLA - Routines
EXECADD
8

WRLABREC
Write Label on Disk 30
1. Prepare CCW chain to write label as physical
record on disk. WRSYSRES
2. Perform subroutine ‘WRSYSRES’
3. Perform subroutine ‘D010’ 30
DOIO
EXECADD
7
RETURN
CHAINREC
Write Chaining Record 30

1. Prepare CCW chain to write chaining record
as last physical record on track (data = sequential | |WRSYSRES
numper of next LAS in chain).

2. Perform subroutine ‘WRSYSRES’
3. Perform subroutine ‘D0I0’

{ %

DOIO

*26, 27,
RETURN 28, 31,
33

WRFBALAS
| Write LAS on Disk
30
1. Prepare CCW-chain to write a whole LAS
(may be several blocks) on FBA disk. WRSYSRES
2. Perform subroutine ‘WRSYSRES’
3. Perform subroutine ‘DOI0’ 30
DOI0
EXECADD
4

( RETURN )
FBAOUT

Move Label to Output Area

1. Move label from the interface buffer into the
1/0 area (MVCL). SRCHLAS

2. If not enough space.in the 1/0 area:

e Look for the next LAS (‘SRCHLAS') —
o Update chaining address in current LAS
o Write current LAS on disk (‘WRFBALAS') —

3. |f label is larger than one LAS, several LASs are
chained together.

4. Update several pointers.
Note: If one of the subroutines has retcode # 0—

- 1JBSLA
RETURN 9

76 DOS/VS IPL and Job Control Logic
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Chart 33. $IJBSLA - Routines

REPLBL
4

FBAREP
Move Modified Information to Output Area

32

1. Update several pointers.

WRFBALA
2. Move modified label information from S

interface buffer into 1/0 area (MVCL).

3. If the LAS contains the new information
it is written back on disk (‘WRFBALAS').

4. If label is longer than 1 LAS, move first

WRFBALAS

ke

part of label, write first LAS on disk (‘WRFBALAS’)
read next LAS in chain (‘READLAS’) 35
and move next part of the label.

Loop till all information is modified. READLAS

Note: If one of the subroutines has return code # 0 —

‘ RETURN ’

@

1JBSLA
9

Program Organization
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Chart 34. $IJBSLA - Routines
GETLBL
5
SRCHLAB

Look for the Label

1. Store number of LAS for searching.

Label Area
on FBA

2. Read LAS into /0 area (‘READLAS’).
3. Check if label in LAS (‘CHECKLAS').

4. As long as label not found and there are other
LASs in chain, read them (update CCW-chain
and perform subroutine ‘D0OI0’)
and continue searching.

5. If label found, move it into interface buffer

&

READLAS

CHECKLAS

(‘FBAIN’).

6. Update CCW-chain to look for record.
7. Try to read the label record ('RDLABREC’). —

O

el

FBAIN

[ Note:  If one of the subroutines has return code # 0

25

GETNXL
4
RDLABREC (]

l

Read Label Record G2

1. Update CCW-chain to read label record directly
into interface buffer.

2. Perform subroutine ‘D010’

a

DOI0

3. As long as record not found, look for a chaining

:

record or track (‘RDCHREC’)
and continue searching on chained tracks.

1JBSLA

4. If label nowhere found, set return code
5. If label found, perform subroutine ‘DETLEN’
Note:

If one of the subroutines has return code # 0

5

@

IJBSLA
RETURN
RDCHREC

Read Chaining Record G3 30
1. Update CCW-chain to read chaining record on

current track. Doio
2. Perform subroutine ‘D0I0’
3. If record not found, set CHRECFND switch off.
4. If record found, set switch on and calculate

cylinder and track number for 1/0 on chained 1UBSLA

track. 9
Note:  If one of the subroutines has return code # 0

L

! RETURN ’
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¢

RETURN

1JBSLA
9

GGRPCKD-6
FIRSTREC-4

DETLEN

Determine Length of Record

Note:  The read operation was performed in the

length of the interface buffer.

1. Check if the interface buffer is long enough for
the label.

2. if buffer too short: read again without data
transfer to find out length of label record:
e Update CCW-chain

30

e Perform subroutine ‘D010’
e Store length of label in LPL
e Set return code.

DOI0

3. If buffer longer than label:
e Store length of label in LPL.

‘ RETURN ’

25

1JBSLA
9



Chart 35. $IJBSLA - Routines

*27, 33, 34, 36, 37

READLAS
Read LAS into Input Area 30

1. Update CCW-chain to read LAS into 1/0 area.
2. Perform subroutine ‘D0IO’
3. If return code # 0 25

1JBSLA
9

SRCHLAB
CHECKLAS

Look for Label in Input Area

1. Look through LAS to see if label is in it.

2. If label found: Set LABFND switch on,
if label not in LAS: Set switch off.

‘ RETURN ’
*34, 36, 37
FBAIN

Move Label from 1/0 Area to Interface Buffer

1. Set several pointers and switches for current
work.

2. Move the label (or a part of it) from 1/O area
into interface buffer.

3. Store label length in LPL.

4. Check if buffer is long enough for the label. I
If not, set return code 25
5. If the label is longer than one LAS, read the : :. JBSLA
LASs chained together, one after the other 9
(‘D0I0’) and move the label parts into buffer,
till whole label length is stored. 30
DOI0

‘ RETURN ’

GETLBL

Eﬁ
HISTORY

Check and Update HISTAB

1. Store TIK of requesting task.

2. Look in HISTAB for an entry of the label from
same partition with same TIK.

w

. |f entry found, update information (‘UPDHIS’)

H

. 1f no entry for label fbund, look for an empty
entry and store information (‘UPDHIS’)

5. If no empty entry found, provide an extension
of HISTAB in GETVIS storage and store
information there.

6. If in case of (5) no GETVIS storage available,
set return code

No
R0

Note: HISTAB stores information to check
sequence of functions.

IJBSLA

GETNXL
( RETURN )
UPDHIS ; l

Overwrite Old Information

Storing information about labels requested in
determined entries of HISTAB: for example,
filename, group, TIK, LAS, length, etc.

‘ RETURN >

Program Organization
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Chart 36. $IJBSLA - Routines

GETNXL
2

GNXTHIS

Look for Entry in History Table
1. Store TIK of requesting TASK.

2. Look in HISTAB for an entry of the label from
the same partition with the same TIK (to check
if GET-function preceded).

Check also extent sequence number, if requested.

3. If no valid entry found, set return code 25
1JBSLA
RETURN 9
GETNXL

H 3
GNXTFBA

Handle GETNXL Function for FBA

1. If LAS with label not in 1/O area, read it ('READLAS’) —
2. Check if the LAS contains additional label information.

&

3. If not found, look for the next LAS in chain. If it exists, READLAS

read it (READLAS’)

4. If additional label information found, move it into
interface buffer (‘FBAIN’)

35

¢

: . . READLAS
5. If no information found, set return code

Note: If one of the subroutines has return code # 0

RETURN FBAIN

IJBSLA
9

o

d
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Chart 37. $IJBSLA - Routines

GETNXGL

GGRPFBA

GETNXGL Function for FBA

bid
LOCGRPL
\Precede

1. If requested LAS not in 1/0O area,
update CCW-chain to read it.

2. Perform subroutine ‘READLAS' —
3, Move label irito buffer (‘FBAIN') —

4,

8.

5,
6.

7.

Test if next label is in LAS.
I label not found, look in LASs chained together:

o Update CCW-chain to read next LAS
¢ Perform subroutine ‘READLAS',

If end of LAS chain reached, set return code

!f next label found, move it into interface
buffer (‘FBAIN’) -

35

READLAS

25

1JBSLA 9

-

k]

FBAIN

Note:  If one of the subroutiﬁes has a return code # Q ~——

( Return )

GETNXGL
4

GGRPCKD

GETNXGL Function for CKD

1.

2.

3.

. If no record found, set return code.
. If record found was a chaining record, prepare to

. If label record found, perform subroutine

Note:  If one of a subroutine has return code # 0 —

Calculate cylinder and track number of LAS
requested,

If LOCGRPL function before, prepare to
read first record on track (‘'FIRSTREC')
“directly into buffer.

1f no LOCGRPL. function before, prepare to
read next label record (sequential) by ‘RDIDREC'

read first record on chained track (‘FIRSTREC’) —

OO0

(‘DETLEN')—

DETLEN

‘ ‘RETURN ’

=
@

oy
'-e
5o

@

IJBSLA
9

FIRSTREC ‘
Read First Record on Track

1, Update record number for first record.
2. Update CCW-chain to read it (‘RDIDREC’)

3. If record not found set return cade. - 34
4. If record found, perform subroutine D\E\-'.FL/EN
‘DETLEN’ -
5. If return code # 0 25
1JBSL.A
9

RETURN

RDIDREC

Read Next Record in Sequence

1. Update CCW-chain to read another |abel record

(search argument is count). . T
2. Perform subroutine ‘DOIQ’ mrre— 30 |

( RETURN )

Program Organization
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DETAIL CHARTS

Explanation of Flowchart Symbols

—\ X

Process
*B2

-—-—vc’l
Label 1 BW

Subv:outine

D1
< Preparation >

E1

13

Predefined
Process

F1
{Input/Output;

Filinp

DESCRIPTION

A group of program instructions that per-
form a processing function of the program.
The label, if any, is shown above the block.
*B2

If any additional explanation is required,

its location on the chart is identified by an
asterisk and the block ID. :

Description of a subroutine. The starting
label of the routine appears above the stripe.
If the subroutine is documented in detail on
another flowchart, the 1D of this flowchart
is also shown,

An instruction, or group of instructions,
that changes portions of a routine or initia-
lizes a routine for given conditions.

A group of operations not detailed in the
flowcharts in this manual, such as user’s
routines.

Any function of an input/output device or

program, usually branching to an 1/O routine

to perform the function stated in the block.

Points where the program branches to alter-
nate processing, based upon variable condi-
tions such as program switch settings and
test results.

The beginning, end or point of interruption
in a program.

On-page connector. An entry from or an exit
to another function on the same flowchart.
The number in the connector identifies the
corresponding entry or exit on the chart.

Off-page connector, an entry from, or an

exit to, a given point on another flowchart.
The characters in the connector identify the
chart and block. The corresponding label, if
any, is placed outside the connector. For mul-
tiple entries and exits, an asterisk appears in
the connector and the characters are listed
nearby.
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EXAMPLE

* BB—D4, INITLI
* BC—B2, OPENX4
BL—JL, ENDPRN

Start

e

Errtn BG

Error Routine

Process the
Record

USEX15

eER
=)

User
Routine

RECALT

F4
Record
Altered

F5

Modify print
Instructions

End of Job



Chart AA. S$$ASIPL1 - IPL Bootstrap Loader, CKD SYSRES
Refer to Chart O0Of.

BY PRESSING THE LOAD OR CLEAR-LOAD E) K
sSSP ISERARRERS ‘BITIB ON 1157125 OPERATOR CA 535 tﬂl
* OPERATOR SET * ICROPROGRAR T0 READ THE PIRST 8ECORD
* OUNIT PRESS * OF S3ASIFLY FROM SYSRES (CYL 0, TEK gEc 1)
* LOAD KEY INTO REAL STORAGE LOCATIONS 0-17 (uadu CInaL).
LR THIS BECORD CONSISTS OF:
. CRBRTLORTIET BT e
: CCONTENTTLTBSNTITTECHTITT RGN
N HICROPRO!
ccut b4 IFYING S
SERCIHESERRSEREES BL H
READ 40 N -
. BYTE * [ T
(CYLINDER 00, R
-
00 00 18 60 00 00 28 L

06
ccul
BBID nISK INTO STORAGE LOCATION HEX

é YTES OF DATA, CHAINED LCH,
IID UPPR!SS!D WLR.)

SEEB
ADDRESS.

+ THE CCWS (1-5) ARE CHALNED TOGETHER.
+ THE SEEK ADDRESS (HEX LOC 30) CONTALNS THB

| SR

]
CK
ORD 2
*

ccu2
SEADIFFSRERERSRES

SYSRES DISK lDDRB S OF THE $SASIPL2 PRO
* SEEK USING * GRAN. THE FORNAT OF THE SEEK ADDRESS
. CCwW2 . FIELD IS

07 00 00 30 60 00 00 06 erseserenssenreny :
CCu2 - .
SPEK THE DISK ADDRESS SPECIFPIED BY . :
PIBST 6-BYTES OF DATA IN TH N :
ADDEESS LOCATED AT STORAGE LocaTion : .
HEX 30. (CHAINED CCH AND SUPPRESSED N :
VLR.) ccu3 X :
EESRISEEREBEER SRR
* SEARCH USING * .
CCH3 FOR :
*«  RECORD 5 * .
31 00 00 32 60 00 00 05 L :
cewl . :
SEARCE POR THE DISK RECORD SPECIFIED N :
THE 5-BYTES_OF DATA LN STORAGE : .
LOCATION WEX 32 (SEEK ADDEESS PLUS . :
2-BITES! B CCW IS CHAINED AND WLR X s
$s°Sbenhessen. cous ... :
3" e :
.* . :
NO .
.. POUND  i%.c..
. e
08 00 00 18 60 00 00 00 - .
ccua *"YES
TEANSEER IN CHANNEL (TIC) 10 CCu3 UNTIL M
THE SEARCH ADDRESS SPECIFIED BY CCW3 :
L5 POUND.” (CHAINED CCW AND SUPBRESSED :
ccws X
SEEGIEEEREEEERRES
s READ 4096 =
*  SSASPLBK  *
06 00 30 00 20 00 10 00 BEESREEESEEREEE SR
ccws .
READ DISK INTO STORAGE LOCATION HEX :
3900, (4096 -BYTES OF DATAL SUPPRESSED :
WLR.) THIS CCW IS NOT CHAINE :
N FAE PSW AT LOCATION O CONTAINS
X THE ADRESS OF THE PIRST EXECUTABLE
s*sxyiswsrssess  INSTRUCTION OF THE $3ASPLBK PROGEAH.
t  ssasemLk ¥
FEEEEEREEEREES S
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Chart AB. $$A$IPLO - IPL Bootstrap Loader, Fixed Block SYSRES
Refer to Chart 0O1.

sesn)Iennassese
P BY ACTIVATING LOAD CONTROL, THE MICROPROGRAN
*  SSASIPLO  * . BEADS IPLPSW, IPLCCH1 AND fPLCCw2 INTO
. : LOCATIONS 0-23 FEOB BLOCK O OF SISRES.
....‘.“"?“.. N .
IPLPSH i
SESEEPISSEesEER N
- *
*  pSW WITH  *
IPLPSW DC 1'00080000° P T
DC A (SASPLBP) * :
SEEEEEETEESEERES S
.
.
IeLccw) X
SERCISEREERERS AR
BEAD-IP) THEN IPLCCHY IS EXECUTND, WHICH WILL BEAD
«  BLOCK . THE FIRST 512 BYTES OF BLOCK 0 INTO
512 BITES LOCATIONS 0-811, THUS oVERLAYING IPLESW,
*« INTO LOC. 0 * IpLCCH x;;ccué BY I7S
(PHASE $SASIPLO NOW IN CORE COMPLETELY).
SEEBEEEERESEEREES
.
.
1eLccN2. X
HEEDISESEEEREE SRS
¢ TIC TO . LELECUZ IS EXECUTED NEXT ({IA ComNAND
Ielocis | CHAINING) BUT SERVES AS A NOP ONLY.
SEEEEBSEERSSESEES
:
. .
reLccW3 &
T carEro et PLCCW3 WILL LOCATE TO BLOCK 3 OF SISBES
*« BLOCK 3 zunssuc T4E VOLUNE LASEL AkD SYSTER
BLOCKCQURT LRBCIORY Biocks 1, 2)  PEEPARING THE DEVICE
a7 . FOR BEAD-DATA WLTH'A BLOCKCOUNT OF 7.
SEESLEEREEEEEEERE
.
:
IPLCCWY i
Ladld
READ-DATA
*  4096-512 % IPLCCW4 WILL READ PHASE SSASPLBP FROM
ByTES INfo BLOCK 3 AND POLLOWING INTO LOCATLONS
*  LOC. 512 & 512-4035.
SEEREEEREESEEREES
.
:
X
se0sGIessesnes §QH THE CHANNEL PROCRAN IS PINISHED
* TRANSPER TO * AND THE NICROPEOGRAM LOADS LPLPSW AS
* SSASPLBF VIA = CURRENT PSW PRON LOCATION 0, THUS
« “UUIPLP * PASSING CONTROL TO PHASE $sK$PLBF.
SREESEEREESEES S
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Chart AC. $$ASPLBK - Bootstrap Program, CKD SYSRES
Refer to Chart 01.
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. . . .
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Chart AD.

Refer to Chart 01.
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$$A$PLBF - Bootstrap Program, Fixed Block SYSRES
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. ¥ . . .
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BERESEEREEESERNRS

FOT

tt“‘aSt‘O‘l‘“.t.
PLET.
CDHHUI‘ILAIIOI '
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DETHW (Subroutine of Macro IPLBMAC) - Determine Type of Hardware

. S
*, CHECK WHILE .%.cvceccceccoacscane

Chart AE.
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Chart AF.

IPLBMAC - CKD Routines
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Chart AG.
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IPLBMAC -~ Common I,/0 Subroutine
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Chart BA.

$$ASIPLR - Initialization

Refer to Chart 01.
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Chart BB. $$ASIPLR - Load Selected Supervisor

Refer to Chart O01.
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Chart BC.
Refer to Chart O01.
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Chart BE.

$SASIPLR - Initiate Supervisor Components.

Pass Control to Command Processing in Supervisor State.
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Chart BF.
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Chart BG. $SASIPLR - Subroutines
Refer to Chart 01.
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Chart BH. $$ASIPLR -

Build PUB Scan Tables

Refer to Chart 01.
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Chart BJ.
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$3ASIPLR - Determining Background Start
Refer to Chart 01.
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$$A$IPLR - Request SYSLOG
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$$ASIPLR - Request Supervisor
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Chart CB. $IPLRT2 - Initialization Routine (Part 2 of 3)
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$IPLRT2 - Initialization

Refer to Chart O2.
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Chart CE. $IPLRT2 - Operation Scan Routines
Refer to Chart 02.
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Chart CF. $IPLRT2 - Fetch Appropriate IPL Phase
e .
Refer to Chart 02.
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Chart CJ. S$IPLRT2 - Get Operaad and Conversion Subroutines
Refer to Chart 02.
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Chart CK.

Refer to Chart 02.

$IPLRT2 - I/0 Subroutines
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Chart CL.

Refer to Chart 02.
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Chart DA.

ces®a

*
DELRTM

..
B0 _.*

SKPKRY

Refer to Chart 03.

-
ADD *
COMMAND
.. .

P PO

SeeN) 208 0000000

'3 $1PLRT3 .

- .
SEEEES SRS SRS RS

“‘.‘62‘..‘.““'
*GET ADDRESS O!
* IBSSIGI OIBA ‘

--x3 ichuior A
- + ISSUPPICIRNT *
- - * TABLE SPACES *
*, o BESBER LRSS S LS SES
*"1ES .
b3 :
M o » I ®GET ADDRESS OF *
* INITIALIZE _ ® I * BESSAGE OI15A *
* THE TEMPORARY * . % SPUB_ALREADY
* POB AREA  * I = EXISTSY ¢
* . . * PY
: PR 34
: i
. renne
- *CK *
i * J3e
SEEEER IS EEBEEEER . ®
*PDSRTH -
L T e s g ABNCHK
$ GET THE FIRST %
2,0PERAND FRON
$aDD CAED IRAGE +
XS EER R SR LSS
P e

Gi

SYES %" (.llllln Te.
ooonl SUMBER h

*. 6T 9 "
*

X Ta 0T
ey * ¥O
SCK_* .

* B1s :

s % -

- :

ILLCD i
SEESSH 1E S SR KIS

-
SGET CHANNEL AND®
% UNIT ADDRESS *
* AND *
* LERGTH *
SERRES SEEE SRS ERE R

e

ald

sreeasissrenersas

tlllll l
3 SRR Lbq

oco"ng'cnuno
* HEXADERCIMAL
.tttutttc.sttctt

s

e

SEERAK JEERSEERERS
* .

* PUT CHAMBEL *

* AND UKIT INTO *

bd TEAPORARY *

* PUB_AREA

SEEEEERRRERESREEE
s

p &
e
L4 *
® A3 &

- .
e

- STORE -
* REGISTER FOR_*

..l‘ “Al.l‘ll'!lol or ‘
ITCHABLE

. D!' ICE KEY
.t”tttt.“t”'..

* A2
KRYCHK 1...

DBLSCHE

.ottqjo‘..ou.-t
.

hd ‘SCAN PU.

: PIELD WITH

.

ADDE
S HESESEEBEEES

L L U
"

B3 &,
* B ' *

ccone

LAST

BXIS‘IS..‘- ALREADY “e. PUB.

-
-

.o

EXSTS OR IS
.-EAST PBD‘.‘

Te. e
& LAST
-RUB
X
S99 IC JEESE S8 eSS
*PDS TR C3*
| — -G-8
THE SECOED *
=00 Chep Iases *
*EEE LS SESEESES
i
¥
D3~ e,

-* *,
+*DXVICE CODE*. YES
THAN

“e. 6 BYTES .¢
., .
-

s

-l-'th:

SEESIRISESESVRES
*
* CLEAR DEVICE

uocq;onuucct
.Pll’ﬂ,

‘ A‘L!Sl THE *
* DIVICE TYPE :
Ead ik 2 2221222 223

o EL T P
S kTR CJ*
S-S _H_ - —&
* GRY THE THIRD *
* OPIRAED PRON *

*ADD CARD IMAGE *
SEEE MFESEESREES &

o~
w

*. OPERAND .*

. "
*Y
b3
ot £ aiiddeaiiid
T -G —O—C—%
ONVERT
* OPERAND TO *
* BIXADECINAL *
SEEEIEESEER SRR RS R
i
sses
- .
* A4 *
L s i

- -,
-* 5 T0 9 *._NO
*. BYTES IR .’-

ceae escee®.

AR R RN N RN N N NN

"
.

NN NN NN RN N

-
-
-
-
-
X

':ﬂ
':':

Ee

$IPLRT3 - ADD a Device (Part 1 of 2)
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Chart DB. S$IPLRT3 - ADD a Device

Refer to Chart 03.

(Part 2 of 2)
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Chart DD.
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Chart DE. $IPLRT3 - Build PUB Table Subroutine
Refer to Chart 03.
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Chart DF. S$IPLRT3 - Device Type Conversion Subroutine (Part 1 of 2)
Refer to Chart 03.
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Chart DG.

Refer to Chart 03

K
DEVICE

“s. WO
#2170 B2 ADDED le.iie...nne
.

..
* YBS
i
SEsesC 10400 sssse c2" s,
* s o ., . .
. HOVE YES .* 3800 .. -* .,
be PUB_NODE *heesccese® SUPPORTED .* .., .
be BYTE * ., . ., .®
*
ssassssssessasene
X
ssesDlasessanss
* RETORN .
. *
sesssssesssnacs

.

cu’
. .,
DEYICE “®. YES

BE ADDED .$..c0000.X
nice . *

u'.
LIPPPPRRNe {398
..
.

.,
no e . W0
vese ®. SUPPORTED .*%....
.. .. .
. -, .* -
. . .. X
M " yes ssvan
. . *CK *
. . s Bis
. - *
. IS *
. . X ILLCD
4 . %,
*EPIsseesss . Py .,
] * - * .,
* SET * . «*DBVICE 2703¢. NO
RPS BIT OM * - *,08 CHAWNEL 0 <%*.covcceee
L IN PUB A4 - ., ..‘
ssessssses : “e. .8
. «yes
. :
. b
. %
. G4 -,
. . *
. <% LINE MODE *
. ., T B «X
. %, PRESENT .*
. .. I
. L
. * YES
. .
. .
: i
. SESESHYSESSES SRS
. .
. * INDICATE BSC *
. * OR Sfllf‘s'l‘o? b
. . ICA LINE :
ssssssesessessIns
. .
: X
. sesssjysssessssns
- - -
. * SRT DEPAULT »*
. - LINE MODE *
. . .
. P P
- SEESESEE LSS
. .
: R
X K4 .,
sE85K JSRUSS USRS +% 1S .,
. YBS .$THERE SPACB*. NO
RETORN ®Xeoeseeoe®. IN THE LINE .%..0,00c0l
*MODE TABLE.*
SESSSEISSSEEER S - ®
5, .
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Chart DH. $IPLRT3 - Conversion and Update FOCL Subroutines
Refer to Chart 03.
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Chart DJ. $IPLRT3 - Update LUBs
Refer to Chart 03.
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Chart EA. S$IPLRTY4 - SET Statement Processor
Refer to Chart 03.
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Chart EB.
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Refer to Chart 03.
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