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ABSTRACT

A special IPL disk program, IPLTEXT, and a stand-alone program, AEBOOTY1, are
described. Their combined use provides a powerful way of developing and running stand-alone
programs. Both programs can be used on any IBM 360 computer that normally operates under
05/360.

A stand-alone program can be assembled and put onto disk in load-module form as a
member of a partitioned data set by using standard IBM 360 Job Control Language. By specify-
ing the appropriate DSNAME and member name using the computer console typewriter, this
stand-alone program may subsequently be executed by loading it into core storage under the
control of the IPLTEXT-AEBOOT#1 system.
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1. INTRODUCTION

To test special hardware attached to an IBM 360 computer, such as the computer-to-computer
link (1.2) between the IBM 360/501 and PDP-9/L computers at the A.A.E.C., it is important to have
programs that can check the operation of this hardware in the absence of a complex operating system
such as 05/360. Once the hardware responds correctly under the stand-alone system, standard IBM
360 programs can use these hardware facilities under OS control. In the event of subsequent diffi-
culties occurring in the operation of the special hardware, it is also important that diagnostic stand-
alone programs can be executed as quickly as possible.

The combined use of the two programs IPLTEXT and AEBOOTH1 (the IPLTEXT-AEBOOT@1
system) described in this report provides a powerful way of developing and running stand-alone pro-
grams. An example of the use of the system is given in Appendix 1. The stand-alone programs are
assembled and put onto disk™ by the use of IBM System/360 Job Control Language and can subse-
quently be loaded into core storage and executed by using the IPLTEXT-AEBOOTH#1 system.

This system allowed each stand-alone program designed to test the Link to be written and
thoroughly tested in less than a day, with an individual program being loaded from disk into core
storage in a matter of seconds.

2. THE JPLTEXT PROGRAM

IPLTEXT is a special IPL (Initial Program Loading) disk program written for an IBM 360
computer. [t is DD# hex (hexadecimal) bytes long satisfying the condition that an IPL disk pro-
gram cannot be longer than E29 hex bytes. This length restriction obviously limits the functions
that can be performed by an IPL disk program, and IPLTEXT is used to load into core storage and
transfer control to a stand-alone program that is stored on the same disk in load module form as the
member AEBOOTO1 of a partitioned data set (PDS).

This means that only stand-alone programs that are stored on the IPL disk in a PDS and
have the member name AEBOOT{1 can be loaded into core storage and executed by using the
IPLTEXT program.

However, the version of AEBOOT#1 described in Section 3 of this report allows stand-alone
programs that have any member name to be loaded into core storage and executed. :

2.1 Loading the IPLTEXT Program

The IPLTEXT program must be put onto a special track of the disk (3,4) when a disk pack
is initialized using the IBM utility programs [EHDASDR or IBCDASDI 5). At the A.A.E.C. it has
been added to all disks other than the System residence volume, [PLTEXT is loaded from disk into
core storage when the IPL. button on the computer console is pressed, once the appropriate disk
address has been selected with the load-unit switches (6},

2.2 Description of Program

Once the IPLTEXT program is loaded into core storage it searches through the Volume
Table of Contents ( VTOC (7)) of the IPL disk for the first Data Set Control Block (DSCB) that
refers to a data set of the right type, that is, a data set that has DSORG=PO (a PDS}, occupies
a contiguous area of disk storage (ONE EXTENT) and has an undefined record format (RECFM=U).
The associated directory blocks of this PDS are then searched for the member AEBOOTHL.

If AEBOOTU1 is automatically located the program checks that it has the correct attributes —
that is, it is a load module in block format, it does not have an overlay structure, it is executable
and its length is suitable for loading into the available core storage. AEBOOTQL is finally loaded
from disk into core storage from location zero onwards, and control is passed to the relevant entry
point by a current Program Status Word (PSW) that has all the channels masked,

*Throughout this report the word ‘‘disk’’ can be replaced equally well by the words ‘‘2314-disk’’
or “2311-disk’’.
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If AEBOOTO1 is not a member of the data set located by the VIOC search, then the
computer is put into the WAIT state with the hex address FFFFFF in the Instruction Address
Register (IAR) on the computer console — the current PSW in this case is referred to as WAITPSW1
in this report. This indicates that the address of the console typewriter must be given to the IPL.TEXT
program by pressing the REQUEST button on the typewriter. (Interrupts from other devices are
ignored at this stage since the program checks that ATTENTION has been signalled). Once the
console typewriter address is specified in this way the message ‘‘SPECIFY 'DSNAME FOR AEBOOT{1”
is typed out after first spacing a line. The typewriter goes to a new line and waits with the PROCEED
light on (8) for the name of the data set that has the member AEBOOTJ1 to be specified. The com-
puter is now in the WAIT state with the hex address FF@QFF in the IAR — this current PSW is
referred to as WAITPSW2 in this report. The data set name (DSNAME) can be typed on the keyboard
using either upper or lower case letters and the input can be cancelled if a typing etror is made. A
check is made to see whether the specified data set is located in the VTOC, is of the right type and
contains the member AEBOOT@1. If any of these conditions are not satisfied, error messages (to be
described in Section 2.4)are typed out and the program again asks for the DSNAME for AEBOOT(1
to be specified. Three attempts to give a valid DSNAME are allowed before the job is terminated,
with the message “JOB TERMINATED” being typed out and the computer put into the WAIT state
with all channels masked and the hex address OQQQ0F in the IAR. At this point, the [PLTEXT
program may be restatted if necessary by pressing the PSW RESTART button on the computer con-
sole. The console typewriter address does not have to be respecified after restarting in this way.

When there are no data sets of the right type on the IPL disk, or if AEBOOT®1 is automatic-
ally located but does not have the correct attributes, then WAITPSWI1 is made the current PSW
requiring that the console typewriter address be specified. Once this is done an appropriate error
message is typed out and the job terminated. In this case a check should be made to see whether
the IPL has been initiated from the correct disk. If so, this disk pack should be checked by running
the IBM utility program IEHLIST () or the program AEDLIST (2) under OS.

2.3 Restrictions on the Size of AEBOOTH1

The maximum size of an AEBOOTJ1 program that can be loaded into core storage by IPLTEXT
is a function of the size of core storage on the particular IBM 360 computer being used. The IPLTEXT
program checks that AEBOOTQ1 can fit into the available core storage before loading it, Calculation
of the core storage available for loading AEBOOTSI is carried out in the following way, the numbers
used being hexadecimal (the example given is foran IBM 360/501 computer):

Size of main core storage = 80000 bytes

L.ength Constant for [PLTEXT program = Al2 bytes

Difference = 7FSEE bytes

Last hex digit made an “E” (due to internal logic =~ = 7FSEE bytes*
of program)

Length of PSW area = 80 bytes

Difference = core storage available for loading =7 F’SGEDByté.é
of AEBOOT@1 '

It is important to note that zeros are written through main core storage by the IPLTEXT pro-
gram in the process of calculating the core size of the IBM 360 computer being used,

2.4 Error Messages from IPLTEXT

The error messages that can be typed out on the console typewriter by the IPLTEXT program
can be grouped into two classes.

* It is a coincidence in this case that the first difference ended in an E
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Class 1 error messages occur after a reply is given to the request to “SPECIFY DSNAME
FOR AEBOOT@1”. If the DSNAME ‘“SYSLIB” is specified the error message typed out can be:

“SYSLIB HAS NOT BEEN LOCATED IN VTOC” , or
“SYSLIB DOES NOT HAVE DSORG=P0, RECFM=U, ONE EXTENT”, or
“AEBOOT@1 NOT LOCATED IN SYSLIB".

As mentioned in Section 2.2, three attempts to specify a data set of the right type containing the
member AEBOOTQ1 are allowed before the job is terminated.

Class 2 error messages occur if there are no data sets of the right type on the IPL disk, or
if AEBOOT{1 is located but does not have the correct attributes. In this case the job is terminated
as soon as the error message is typed out. The Class 2 error messages are:

“NO DATA SETS WITH DSORG=P0, RECFM-U, ONE EXTENT LOCATED IN VTOC",

“AEBOOT@1 LOCATED BUT IS NOT IN BLOCK FORMAT"’,

“AEBOOTH1 LOCATED BUT HAS AN OVERLAY STRUCTURE”,

“AEBOOT@1 LOCATED BUT IS NOT EXECUTABLE”, and

“AEBOOT@1 EXCEEDS THE AVAILABLE STORAGE OF ...... HEX BYTES”.

2.5 Contents of General Registers on Exit from [PLTEXT

On-exit from [PLTEXT, parameters are passed to AEBOOTPL using the general registers
as follows:

Regpister §§ contains the address of the IPL disk.

Register 1 contains the address of a full word that has the value zero and bit @ set to indicate
that there are no parameters to he passed via core storage.

Register 2 contains the console typewriter address or zero depending on whether REQUEST
had to be pressed or not.

Register 3 contains the main storage requirements of AEBOOTOL.
Register 4 contains the size of main core storage.

Register 13 contains the address of a Save area with the second full word showing there is
no previous Save area.

Register 14 contains zero.

Register 15 contains the entry point of AEBOOT{I, and hence can be used as an initial
base register.

The address of the IPL disk and the console typewriter address (or zero) are also stored in
the interruption code portion of the initial PSW and the [/0 OLD PSWrespectively.

3. THE AEBOOT(@1 PROGRAM

3.1 Loading the AEBOOT@1 Program

The AEBOOTO1 program can be any stand-alone program that is stored in load module form
on a disk as a member of a data set of the right type. It must have the correct attributes and can
be assembled and put onto disk in this form using IBM System/360 Job Control Language (10) in a
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manner similar to that shown in Appendix 2. As discussed in Section 2, AEBOOT@1 is loaded into
core storage by the IPLTEXT program with the initial general register values described in Section 2.5.

3.2 Description of Program

While AEBOOT@1 can be any stand-alone program, the version referred to in this report is
used to load into core storage and transfer control to other stand-alone programs that are stored on
the same disk in load module form as members of partitioned data sets.

When the AEBOOT@1 program is loaded into core storage it checks the contents of register 2
to see if the console typewriter address has already been specified. If not, WAITPSW1 is made the
current PSW requiring that the console typewriter address be specified.

Once the typewriter address is known, the typewriter spaces a line, types the message
“SPECIFY PROGRAM TO BE EXECUTED” with “DSNAME =’ on a new line. At this point
WAITPSW2 is made the current PSW, and the program waits for the data set name of the program to
be loaded into core storage to he specified.

The DSNAME may be typed using either upper or lower case letters and any errors may be
cancelled in the usual way (8). A check is made to see that the specified data set is located in the
VTOC of the IPL disk, and that it is of the right type. Three attempts to specify a valid DSNAME
are allowed before the job is terminated. A job terminated at this point may be restarted by pressing
PSW RESTART on the computer console.

Once a valid DSNAME has been given, the message ‘“‘MEMBER ="’ is typed out on a new line,
and WAITPSW2 made the current PSW. The member name of the program to be loaded into core storage
should now be specified. The member name (up to eight characters long) can be typed using either
upper or lower case letters, and any errors can be cancelled in the usual way. Three attempts to
specify a valid member name are allowed before the job is terminated. The program can be restarted
if necessary by pressing PSW RESTART on the computer console.

When a valid member name has been specified, a check is made to see that the program has
the correct attributes. If not, an appropriate error message is typed out and the job terminated.

Finally the specified stand-alone program is loaded from disk into core storage from location
zero onwards and control passed to the relevant entry point by loading a PSW with all channels masked.

3.3 Restriction on the Size of the Stand-alone Program to be Loaded by AEBOOT(1

The maximum size of a stand-alone program that can be loaded by AEBOOT@1 is calculated
using the procedure described in Section 2.3. In this case, however, the length constant for the
AEBOOT®1 program is A38 hex bytes and the last hex digit of the difference between the size of
core storage and the length constant must be made a zero. The core storage available for loading a
stand-alone program using AEBOOT(1 on an [BM 360/501 computer is therefore 7F540 hex bytes.

3.4 Error Messages from AEBOOT@1

Three classes of error messages can be typed out on the console typewriter by the AEBOOT@1
program.

Class 1 error messages occur after a reply has been given to the request “SPECIFY PROGRAM
TO BE EXECUTED’’, “DSNAME =”’. If the DSNAME *‘SYSLIB” is specified the error message typed
out can be:’

“SYSLIB HAS NOT BEEN LOCATED IN VTQC”,
or
““SYSLIB DOES NOT HAVE DSORG=P0O, RECFM-=U, ONE EXTENT”.

Three attempts to specify a valid DSNAME are allowed before the job is terminated.

A Class 2 error message occurs after a reply is given to the request ““MEMBER =’". If the
member name “PROG2@"’ is specified the error message typed out would be ‘‘PROG2( NOT LOCATED
IN SYSLIB’’, Three attempts to specify a valid member name are allowed before the job is terminated.
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Class 3 error messages occur if the specified stand-alone program does not have the correct
attributes. I[n this case the job is terminated as soon as the error message is typed out. The Class 3
error messages are:

“PROG20¢ LOCATED BUT IS NOT IN BLOCK FORMAT"’

“PROG2J LOCATED BUT HAS AN OVERLAY STRUCTURE”

“PROG2¢ LOCATED BUT IS NOT EXECUTABLE", or

“PROG2§ EXCEEDS THE AVAILABLE STORAGE OF ...... HEX BYTES”.

3.5 Contents of General Registers on Exit from AEBOOT@1

On exit from AEBOOT{1 parameters are passed to the specified stand-alone program using
the general registers as follows:

Register §§ contains the address of the IPL disk.

Register 1 contains the address of a full word that has the value zero and bit §f set to show
that there are no parameters to be passed via core storage.

Register 2 contains the console typewriter address.

Register 3 contains the main storage requirements of the stand-alone program just loaded
into core storage.

Register 4 contains the size of main core storage.

Register 13 contains the address of a save area with the second full word showing that there
is no previous save area.

Register 14 contains zero.

Register 15 contains the entry point of the stand-alone program just loaded into core storage,
and hence can be used as an initial base register.

The address of the IPL disk and the console typewriter address are also stored in the
interraption code portion of the initial PSW and the [/0 OLD PSW respectively.

4. CONCLUSIONS

The comhbined use of IPLTEXT and AEBOOT@1 to load a stand-alone program from disk into
core storage provides a powerful way of developing and running stand-alone programs. There is now
no need to load these programs through the catd reader preceded by an [PL bootstrap loader. The
new method of loading stand-alone programs results in a considerable saving of computer time since
the programs are brought into core storage from disk, which is much faster than loading them via the
card reader. Time is also saved because the card reader stack need not be touched between the IPL
needed to load the stand-alone program and the IPL needed to restart OS.

A stand-alone program written to run under the IPLTEXT~AEBOOTQ1 system can be assembled
and put onto disk in load module form as a member of a PDS by using standard [BM 360 Job Control
Language (see Appendix 2). The ease with which the stand-alone program can be re-assembled and
re-run results in a considerable saving of program development time.

Both IPLTEXT and AEBOOT@1 can be used on any IBM 360 computer that normally operates
under 0S/360. Details of the stand-alone program to be loaded into core storage are specified via the
console typewriter and, where necessary, error messages are also typed out. The console typewriter
address is defined by pressing the REQUEST button on the typewriter and this need be done only
once when the IPLTEXT—-AEBOOT@1 system is used.

Between July 1969 and January 1970 both of the programs were tested on an IBM 360/50H
computer with 2311 disks, an IBM 360/50H computer with 2314 disks and an IBM 360/501 computer
with 2314 disks, as the result of the updating of the A.A.E.C.’s IBM 360/50 computer.
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The IPLTEXT—AEBOOT®1 system proved to be very effective when it was used to develop
and run stand-alone programs designed to test the computer-to-computer link at the A.A.E.C. This
application illustrated the need for this system in an environment where special hardware attached
to an IBM 360 computer must be tested in the absence of a complex operating system.
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APPENDIX 1

EXAMPLES OF THE COMBINED USE QF IPLTEXT AND AEBOOT@1

TO LOAD STAND-ALONE PROGRAMS

Two examples of the combined use of IPLTEXT and AEBOOTH1 to load the stand-alone
program CLIP that is a member of the data set AAELIB.LMODA "on disk AAEQQ4 (device address
134) are given below. AAELIB.LMODA will be assumed to be a load module having the correct

attributes.

Example 1. This applies when AEBOOT{1 is a member of the first data set of the right type
pointed to by the VITOC of AAEQ@4. In this case the following sequence of operations are used to
load CLIP into core storage: - '

(a)

(b)

(©)

(d)

(e)

IPL from disk AAEQ(4 after selecting the device address 134 in the load-unit
switches on the computer console.

The computer will go into the WAI'T state with hex address FFFFFF in the IAR
on the computer console — WAITPSW1 is made the current PSW. Press the REQUEST
button on the console typewtiter to specify its address to the AEBOOT@1 program.

After spacing a line the message ‘“SPECIFY PROGRAM TO BE EXECUTED”,
followed by “DSNAME = ’’ on the next line, will be typed. The computer will go
into the WAIT state with the hex address FFOPFF in the JAR — WAITPSW2 is made
the current PSW. Type the data set name ‘““AAELIB.LMODA’’ on the keyboard.

The message ‘‘MEMBER ="’ will then be typed on a new line and WAITPSW2 made
the current PSW. Type the member name ‘‘CLJIP’" on the keyboard.

The stand-alone program CLIP will now be loaded into core storage and control
passed to the relevant entry point.

Example 2. This applies when AEBOOT@1 is not a member of the first data set of the right
type pointed to by the VI'OC of AAEQ@4. AEBOOT01 is assumed to be a member of the data set
PLS.TESTLIB of the right type, and the following sequence of operations are used to load CLIP
into core storage: ' -

(a)
(b)

()

(d)

(e)

IPL from disk AAEQ@A4.

The computer will go into the WAIT state with the hex address FFFFFF in the
[AR-WAITPSW1 is made the current PSW. Press REQUEST on the console type-
writer to specify the typewriter address to the [PLTEXT program.

After spacing a line the message ‘‘SPECIFY DSNAME FOR AEBOOT@1” is typed
out on the console typewriter, followed by a skip to a new line. The computer will
go into the WAIT state with the hex address FFOQFF in the [AR—WAITPSW2 is

made the current PSW. Type the data set name “PLS.TESTLIB’ on the keyboard.

The AEBOQT{1 program will be loaded into core storage. After spacing a line the
message ‘SPECIFY PROGRAM TO BE EXECUTED”’, followed by ‘‘DSNAME =’
on the next line, will be typed and WAITPSW2 made the current PSW. Type the data
set name ‘“‘AAELIB.LMODA”’ on the keyboard.

The message ““MEMBER =’ will then be typed on a new line and WAITPSW2 made
the current PSW. Type the member name CLIP on the keyboard.

() The stand-alone program CLIP will now be loaded into core storage and control passed

“to the relevant entry point.






APPENDIX 2
USE OF STANDARD JCL TO PUT A STAND—ALONE PROGRAM ONTO DISK

A listing of a sample program is given on the following pages, showing the use of standard
JCL to put a stand-alone program onto disk as a member of a partitioned data set. The program was
written by Mr. R.P. Backstrom and was one of the stand-alone programs used to test the link between
the IBM 360,/501 and PDP-9 /L. computers at the A.A.E.C.

Persons interested in writing stand-alone programs to run under the IPLTEXT-AEBOOTH1
system should note the manner in which the first 80 hex bytes of the sample program are set up as a
PSW area, the use of register 15 to load the program base regxster and the use of some of the para-
meters passed to this program via the general registers.

(continued)
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