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ABSTRACT

IBM360 and NOVA software to allow NOVA programs stored as load
modules on IBM360 disk storage to be loaded directly into the NOVA computer
via the Dataway, and to allow the contents of NOVA core storage to be sent
to the IBM360 computer and listed on the IBM1403 line printer, is described.
This software can be used as the basis for the development of software to
allow other Dataway computers to access the IBM360 computer, A scheme for
adding interactive programs to the normal IBM360 Jobstream by writing the

necessary JCL and SYSIN data to the HASP internal reader is also presented.
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1, INTRODUCTION

The first computer on the AAREC Dataway was the NOVA computer which was
connected via a NOVA-DATAWAY interface (C.G. Jones, AAEC Report to be
published) and a Dataway Control Unit (C.G. Jones, AAEC Repoxt to be pub-
lished). The PDPY9L computer was the next to be connected via a PDPIL-DATAWAY
interface (C.G. Jones, AAEC Report to be published} and a Dataway Control Unit.
Since the PDPY9L computer is already attached to Selector Channel 2 of the
IBM360 computer via an AAEC designed (Richardson 1970) and DEC built Link,
completion of the PDP9L-NOVA Dataway link provided the path for NOVA access
to the IBM360 computer.

The PDP9L computer essentially acts as the 'telephone exchange' for all
Dataway communication with the IBM360 computer, and special software has been
written for the PDP9L computer to control all AAEC network communications
with the IBM360 computer (Richardson 1973). The PDPOL computer and all othexr
computers on the Dataway appear to the IBM360 computer as 7-Track Magnetic
Tape Control Units. The IBM360 Attention handling software conventions deve-
loped using the PDP9L (Richardson 1973) apply to all of the Dataway computers;
this is discussed in Section 2.1. In the NOVA computer, software must be
provided to fit in with the conventions of the IBM360 software; this is
described in Section 3.

2. IBM360 SOFTWARE

2.1 Signalling Attention to the IBM360 Computer

To begin communicating with the IBM360 computer, the NOVA computer must
carry out a Primary Write (Command Code X'05') sequence to the PDP9L computer
via the Dataway. The PDP9L computer accepts 24 bytes from the NOVA, marks the
NOVA address X'48' as being Ready and then presents Attention status to the
IBM360 computer from address X'248'. '

On receipt of the unsolicited interrxupt from the device address X'248°',
the IBM360 Operating System*passes control to a lst level Attention Handlerx
"AEINTATN which notes the Attention status and executes a special Supervisor
Call. This routine performs a Diagnostic Read (Command Code X'06'}) of 24
bytes from the PDPYL computer to obtain the data sent by the NOVA computer.

A check is next carried out on the 24 bytes and, if the first byte is X'FF',
then control is given to a global program spegified by the next 9 bytes of

data. If the first byte was zero, then control is given to the program

+ At the time of writing, Release 21.6 of the MVT version of 0S/360 plus HASP

(Houston Automatic Spooling System) version 3.1 was being used.



AEATR48. The last alternative applies when the first byte is not zero and not
X'FF', in which case control is given to the AEATNA8 program.

The point to be noted in these IBM360 Attention handling software conven-
tions (Richardson 1973) is that when the first byte is X'FF', control is
given to a program that can be used by all computers on the Dataway regardless
of their address; otherwise, control is given to programs AEATN-- or AEATR--
that apply to a specific Dataway computer and Dataway address.

Sections 2.2 and 2.3 describe how the routines AEATN48 and AEATR48 have
been used to allow the NOVA computer to access the resources of the IBM360
computer.

2.2 The AEATN48 Routine

2.2.1 General discussion

The AEATN48 routine allows NOVA programs that are stored in load module
form as members of the partitioned data set AMC.NOVALIB to be sent to the
NOVA computer. The first eight of the 24 bhytes sent by the NOVA computer are
translated from ASCII code to EBCDIC code and specifies the particular member
of AMC.NOVALIB that is required. The next two bytes indicate whether the
NOVA program is first to be relocated or not, as discussed in Section 2.2.2.

The NOVA program is loaded into IBM360 core storage using the DD-lessg
T/0 routine AELOAD (Richardson 1973) and is relocated if necessary. A series
of EXCP (Execute Channel Program) operations is then carried out to send:

(i} a 24 byte Primary Write to the NOVA containing the Word Count (wec),
Starting Address (CA) and Entry Point (EP) for the NOVA progranm,
(ii) a series of 800-byte Secondary Writes {(Command Code X'09")
containing the NOVA program ‘ i
and (iii) a Rewind/Unload command {(Command Code x'OF'ﬂ to complete the
program transfer operation. ’

2.2.2 Ioad module format and program relocation

Load module members of AMC.NOVALIB are created by passing control to the
NOVAOBJ program.(R.P._Backstronu AAEC unpublished report) after using NOVASM
(Sanger 1970) to assemble the NOVA program, and then executing the NOVALKED
procedure. The load module format is shown in Figure 1. The first two bytes
X'FF75' are used to indicate that the load module is a NOVA brogram and causes
a system dump to occur if any attempt is made to use it as an IBM360 program.,

The next two bytes contain an RLD count which is used for program relo- !
cation and indicates the number of locations in the NOVA program that must be
relocated (X'FFFF' indicates that the module is not relocatable). For each

location to be relocated, a two-byte RLD item appears at the end of the load



3.

module as shown in Figure 1. Only relocation factors of X 1 are allowed and
bit zero of each RLD item is used to indicate if positive or negative reloca-
tion is required (zero for + ve relocation, one for - ve relocation).

Bytes 4 and 5 of the load module contain the number of words in the NOVA
program. The next two bytes contain the Starting Address (CA) where the first
word of the program is to be stored in the NOVA computer. Bytes 8 and 9
contain the program entry point. Bytes 10-27 are reserved for future use,
while bytes 4-27 are used to set up the Primary Write for the NOVA computer.
Bytes 28 onwards contain the NOVA program packed two 16-bit NOVA words per
32-bit IBM360 word. The NOVA text is followed by the RID items,

Bytes 8 and 9 of the 24 bytes sent from the NOVA computer can be used to
indicate the Starting Address recquired for the NOVA program (X'CO00' indicates
that the starting address in the lcad module should be used). If this value
of CA is different from the value contained in the load module, then the
appropriate relocation factor is calculated and the program is relocated in
IBM360 core storage by using the RLD items at the end of the load module. The
new starting address is stored in bytes 6 and 7 of the copy of the load module
in IBM360 core storage, and the modified 24 bytes and relocated progrém are
then sent to the NOVA computer.

2.3 'The AFATR48 Routine

2.3.1 General discussion

The ARATR48 routine allows IBM360 programs associated with the NOVA
computer to be added to the normal IBM360 Jobstream by writing the necessary
Job Control Language (JCL) and data (SYSIN data) to the HASP internal reader.
AEATR48 first of all checks for the presence of HASPF and then examines the
second byte of the 24 bytes sent from the NOVA to see if a dump of the
contents of NOVA core storage is to be produced on the IBM1403 line printer,
or if an interactive program is to be added to the Jobstream.

2.3.2 The AENVDUMP program

When the second byte of the 24 bytes sent from the NOVA is X'Ol' or
X'02', this indicates that the contents of NOVA core storage are to be listed
on the IBM1403 line printer in hexadecimal or octal respectively. Bytes 2
and 3 of the 24 bytes contain the number of words to be 1isted, while the
next two bytes indicate the starting address for the dump.

In this case, the AEATRA8 routine writes the records

// RENVDUMP JOB (CIF90072, NOVA), DATAWAY. USE,
// CLASS = F, TIME=15, PRTY=9



// NOVA EXEC  AENVDUMP, PARM = {ggi}

to the HASP internal reader. An EXCP sequence is then used to Read (Command
Code X'02') 512 bytes from the NOVA computer. On completion of this Read,
the NOVA data is written to the HASP internal reader as eight 80-byte records,
each record having the first two bytes blank (to distinguish the records from
JCL} , the next 64 bytes containing the NOVA data and the remaining 14 bytes
blank.

The EXCP Read sequence followed by writing to the HASP internal reader
is continued until the NOVA sends immediate Unit Exception (UE) Status to the
Read sequence. The AEATR48 routine then issues a Rewind/Unload command to
terminate communication with the NOVA, and writes the last record /*EOF to
the HASP internal reader.

The AENVDUMP program is subsequently executed under the normal Jobstream
and produces a listing of the contents of NOVA core storage on the IBM1403
line printer.

2.3.3 Interactive programs

Setting the second byte of the 24 bytes sent from the NOVA to X'03'
indicates that an interactive program is to be added to the IBM360 Jobstream.
Bytes 2-23 of the 24 bytes are translated from ASCII code to EBCDIC code and
are matched against entries in an authorised procedure list. If the 22-byte
character string appears in the authorised procedure list, then a correspon-
ding procedure name is taken from the list and added to the JCL that is then
written to the HASP internal reader. The first byte of the authorised
procedure list also indicates whether SYSIN data is required to follow the
JCL or not.

For example, if the characters DISPLAY WIRC are sent from the NOVA, then

the procedure name AENVPLT2 is added to the JCL and the records

// AENVPLT2 JOB (CIF90072, NOVA), DATAWAY. USE,
/7 CLASS=F, TIME=15, PRTY=9
// NOVA EXEC AENVPLT2

are written to the HASP internal reader.

Once all the necessary information has been written to the HASP internal
reader, the interactive program subseguently runs under the normal Jobstream.
This X'03' option has been used to run interactive display programs
(Backstrom and Sanger 1973) and provides a very general interface between
the NOVA and IBM360 computers.
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2.3.4 Need for a time-sharing monitor

The above scheme of writing jobs to the HASP internal reader and running
them under the normal Jobstream is not the best way of carrying out inter-
active computing from Dataway computers. Even though the CLASS=F queues are
normally quite short, there is normally some delay in getting the job started;
but once the program is executing the response from the IBM360 computer is
very goed. Interactive jobs run in this manner tie up one of the IBM360
initiators and require a minimum region of 60K, when they reguire only short
bursts of IBM360 CPU activity over a considerable period of time.

The thought of running more than one interactive program in this way
brings one to the realisation that such jobs should be run under a proper
time-sharing monitor such as the TSO option of the IBM360 Operating System.
However, there are a number of modifications that would have to be made to a
system such as TSO to allow it to handle Dataway communications. Until such
modifications can be carried out and a proper time-sharing system implemented,
the above scheme does provide a convenient way of interacting with the IBM360
computer and assessing the advantages of the interaction,

3. NOVA SOFTWARE

3.1 Introduction

The first use made of the NOVA computer's access to the IBM360 computer
was to load NOVA programs from IBM360 disk storage into the NOVA computer.
Using this facility, programs can be loaded into the NOVA computer in a
matter of seconds (it takes approximately 1% seconds to load the 7K word
ACL-NOVA system) and the NOVA software required for this purpose is described
in Section 3.2.

The second application of the access to the IBM360 computer allows the
contents of NOVA core storage to be dumped onto the IBM1403 line printer in
an octal or hexadecimal representation as discussed in Section 3.3.

Combined use of these two software packages has greatly improved the
flexibility of the NOVA system and has provided a powerful aid to program
development on the NOVA computer. The software developed for these two
applications can be used as a basis for software developed for other Dataway
computers and for this reason, schematic diagrams of the required Dataway
sequences and listings of the NOVA software are included in this report.

3.2 Loading the NOVA Computer from IBM360 Disk Storage

3.2.1 The NOVALOAD program

Loading programs from IBM360 disk storage into the NOVA computer begins
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with the execution of the NOVALOAD program. The message CALL'6T is printed
on a new line at the monitor teletypewriter terminal attached to the NOva
computer indicating that a program name of up to eight characters may be
specified.

Once the required program name followed by a Carriage Return (CR) has

been typed at the termina1,++

then a 24-byte Primary Write is sent to the
PDPSL computer with the first eight of the 24 bytes containing the program
name and the next two bytes zero. The Dataway sequence for the Primary Write
to the PDPO9L is shown schematically in Figure 2. Figure 2{a) shows the
normal Primary Write sequence, while Figure 2(b) shows the case where a
previous Primary Write request was still pending in the PDPIL computer. In
this second case, the PDP9L immediately sends Busy status to the NOVA
computer. If the NOVA replies with Unit Check (UC) status, the pending
request will be cancelled in the PDP9L. If the NOVA replies with Attention
status, the pending request would be reactivated. The NOVALOAD program
replies with UC status if Busy status is received during the Primary Write
sequence to the PDPOL, and repeats the Primary Write to re-present the new
request.

On receipt of the Primary Write from the NOVA, the PDP9L computer
signals Attention to the IBM360 computer and marks the NOVA address as being
Ready. The IBM360 computer performs a Diagnostic Read (Section 2.1) to the
PDPIL to cbtain the 24 bytes sent by the NOVA. Since a program name cannot
start wifh X'00' or X'FF', the IEM360 routine AEATN48 is given control,
AEATN48 loads the required NOVA program from the partitioned data set
AMC.NOVALIB into IBM360 core storage and sends a 24-byte Primary Write to the
NOVA containing the size, starting address and entry point of the NOVA
program.,

When the NOVA computer receives the Primary Write from the PDP9IL
computer, a check is made that the program will not overwrite NOVALOAD
(WC + CA < CA (for NOVALOAD)}, and that the entry point is within the
program {CA < EP < CA + WC) or is zero. The NOVALOAD program then waits
for a series of 800-byte Secondary Writes from the PDP9L computer.

The IBM360 computer now sends a series of 800-byte Secondary Writes
containing the NOVA program to the NOVA computer. At the end of the program

transfer a Rewind/Unload command is sent to the NOVA computer.

+ ® represents space or blank in this report
Tt  If an error is made while entering the program name, typing ! will

automatically restart the program.



When the NOVA computer receives the Rewind/Unload from the PDPOL computer,
control is given to the new program (the computer executes a HALT instruction
if a zero entry point is specified). Dataway sequences for Rewind/Unload
from the PDP9L are shown schematically in Figure 4. The NOVALOAD program
gives UC status in reply to Rewind/Unload at the end of the program transfer
sequence so that the NOVA address is marked as Not Ready in the PDPYL
computer. The only other Dataway sequence to be considered is the case of a
Test I/0 (TIO) command from the PDP9L; this is shown schematically in
Figure 5.

The schematic diagrams of Dataway sequences shown in Figures 2 to 5
proved. to be very useful for the writing of the NOVALOAD program since they
show very clearly the various states that apply when each particular Dataway
interrupt occurs. The NOVALOAD program works with Interrupt Off and uses a
skip condition to test for Dataway Interrupts (Sanger, Jones and Ellis, 1973).
A listing of the NOVALOAD program is given in Appendix A.

3.2.2 The PLSBDPL program

When the ACL-NOVA system (version ACLNOVA.RE72168) is being used on the
NOVA computer only the 122 words between the end of the 5K ACL-NOVA work area
and the start of the AAEC binary loader are spare (X'2EF4' to X'2F6E').
However, the NOVALOAD program is 214 words long, so a special version of
NOVALOAD, called PLSBDPL, was written.

PLSBDPL was set up specifically to load the NOVALOAD program into the
NOVA computer, and it was assumed that NOVALOAD was shorter than 400 words
(so that only one Secondary Write is required) and that its starting address
could be used as its entry point.  The resulting PLSBDPL program-is 116 words
long and can now remain resident while the ACL-NOVA system is operating.
Another advantage is that the program can be cquickly loaded into the NOVA
computer from a very short paper tape. A listing of the PLSEDFL program is
given in Appendix B.

To load programs from IBM360 disk storage into the NOVA computer, the
PLSBDPL program should first be executed by starting it at address X'2F00'.
The NOVALOAD program is then loaded into the NOVA computer and started auto-
matically at its entry point X'2ECO'. - The message CALL B is printed on the
monitor terminal and the required NOVA program can now be specified and
loaded as described in Section 3,2.1., If additional NOVA programs are to be
loaded, the NOVALOAD program should simply be restarted at the address X'2E00'.

3.3 Dpumping the Contents of NOVA Core Storage on the IBM1403 Printer

Execution of the NOVADUMP program (starting address X'2RB00') allows a
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dump of the contents of NOVA core storage to be produced on the IBM1403 line
printer. This program begins by sending a 24-byte Primary Write to the PDPYIL
computer with the first two bytes containing X'0001' or X'0002' to indicate
that the dump is to be in hexadecimal or octal representation respectively,
and with the next four bytes containing the word count and gstarting address
for the dump. The parameters X'0001' (hexadecimal format), X*3000'

(12K words) and X'0000' (starting address zero) have been assembled into

the NOVADUMF program to obtain a full 12K hexadecimal dump of NOVA core
storage, but they can be altered manually by changing the values of locations
X*'2B70°*, X'2B71', and X'2B72' of the program.

On receipt of the Primary Write from the NOVA, the PDPSL computer signals
Attention to the IBM360 computer and marks the NOVA address as being Ready.
The IBM360 computer performs a Diagnostic Read to the PDP9IL to-obtain the
24 bytes sent by the NOVA and, since the first byte is X'00', control is
given to the IBM360 routine AEATR48. The ABATRAS routine then issues a
series of 512-byte Reads to the NOVA computer to obtain the contents of NOVA
core storage, and writes the JCL necessary to execute the AENVDUMP program
(see Section 2.3.2) to the HASP internal reader followed by the contents of
NOVA core storage as SYSIN data.

When the NOVA computer has sent all of the dump data to the IBM360
computer, Unit Exception status is given as immediate status in reply to the
next Read request from the PDPOL computer (this is the status used as an end
of file indication on the IBM360 computer). The Dataway sequences for Reads
from the PDPIL computer are shown schematically in Figure 6. Figure 6{a)
shows the responses for normal Read sequences, while Figure 6(b) shows the
case where UE status is given as immediate status to the PDPYL computer.

On receipt of the UE status, the AEATR48 routine sends an end-of-file
indication to the HASP internal reader and sends a Rewind/Unload to the NOVA
computer.

The NOVADUMP program gives UC status to this final Rewind/Unload and
executes a HALT instfuction to indicate that the contents of NOVA core storage
have been sent to the IBM360 comﬁuter (the NOVA address is now marked as Not
Ready in the PDPOL computer). The schematic diagrams of the Dataway sequences
shown in Figures 2,4, 5 and 6 proved to be very useful in the writing of the
NOVADUMP program. A listing of the NOVADUMP program is given in Appendix C.

Subsequent execution of the IBM360 program AENVDUMP using the information
written to the HASP internal reader produces the required hexadecimal or octal

dump on the IBM1403 line printer.



4, CONCLUSIONS

The IBM360 and NOVA software described here shows how the NOVA computer
can access the resources of the IBM360 computer. The NOVALOAD and NOVADUMP
applications are just the first two uses made of this access, yet they have
already improved the flexibility of the NOVA system and provided a powerful
aid to program development on the NOVA computer.

It would be reascnably straightforward to adapt the software described
here to apply to other computers on the Dataway. This software can thus be
used as the basis for the development of software to allow other Dataway
computers to access the IBM360 computer.

Until a proper time-sharing monitor can be set up for running a number
of interactive jobs on the IBM360 computer, the scheme of adding interactive
jobs to the normal Jobstream by writing the necessary JCL and SYSIN data to
the HASP internal reader provides a convenient way of interacting with the
IBM360 computer and assessing the advantages of the interaction.
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FIGURE 2 SCHEMATIC DIAGRAMS OF PRIMARY WRITE SEQUENCES
TO THE PDPIL COMPUTER
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FIGURE 3 SCHEMATIC DIAGRAM OF PRIMARY AND SECONDARY
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FIGURE 6 SCHEMATIC DIAGRAMS OF READ SEQUENCES FROM THE
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APPENDIX A
SOURCE LISTING OF THE NOVALOAD PROGRAM

//PLSDPL JOB (C1C19267,81),DR.P.L.SANGER, JOB 63
’ MSGCLASS=D.,

I CLASSz2C,

L TIHE =1

//7ASH  EXEC NOVASM,PARH='LOAD=0BJ,DECK.NAME=NOVALOAD'®

XXASH EXEC PGH=NUvASM,REGION=1P08K 29029010
XXSTEPLIB ©0 OSN=AAELIB,LMODA,DISP=SHR oapeoep2e
XX DD DSN=RPB,ASH,DISP=SHR 2e/pPR3e
XXSYSLOAD DD DSN=2808J,UNIT=SYSDA,DISP=(NEW,PASS), gogoee4np
xx SPACE=(TRK, (12.20))} de@eenseg
//ASH,SYSPRINT 0D SYSOUT=D

X/SYSPRINT DD - SYSOUT=A,0CA=(RECFM=FBA,| RECL=121,8LKSI#E=121D? 60088266
XXSYSPUNCH DD SYSOUT=RB,DCB=(RECFHM=FB,BLKSIZE=1208,LREC.=87) éepe0B78
AXSYSUT1 0D UN]IT=SYSDA.SPACE=(TRK.(5,5)) aepednag
//ASH.SYSIN DO §

IEF2361 ALLOC. FOR PLSOPL ASM ASM

IEF2371 136 ALLDCATED TO STEPLIB
IEF2371 133 ALLOCATED TO

LEF2371 133 ALLOCATED TO SYSLOAD
IEF2371 133 ALLOCATED TO SYSPRINT
IEF2371 332 ALLOCATED TO SYSPUNCH
TEF2371 135 ALLOCATED TO SYSUT1
1EF2371 313 ALLDCATED TO SYSIN

WORK AREA ALLOCATED (HEX BYTES)=020000
CORE=12K
XREF =485
SYMTAB=135
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APPENDIX B
SOURCE LISTING OF THE PLSBDPL PROGRAM

[EF2981 PLSBOPL SYSOUT:C.

//PLSBDPL  JOB (C1C19267.B1),0R,P.L.SANGER, JOB 64
/7 MSGCLASS=D,

/7 CLASS=C,

’7 Tiurzy

//DPLTPE  EXEC PTAPE.PRG=NOVATPE

XXPTAPE PROC PRG=AEPTPNCH.PGMLIH=2509 poR@ed1a
XXPGH EXEC PGH=AELINK.REGION=52K PRapes2a
XAELINKUT OO0 UNIT=SYSDA,SPACE={TRK.2),DSH=z40BJ 60050039
TEF§531 SUBSTITUTION JCL - UNIT=SYSOA.SPACE={TRK,2),0SN=808BJ

XXCOMPROG 0D DISP=SHR,DSH=SYS2,.LINKLIB(AEPTCON) LT
XXDD}1 OB DISP=SHA,OSH=POP.L INKLIBCAERTPNCH) ogdaanse
Xxpo2 0D DI1SP=SHR,DSN=PDP.L INKLIB(APRG) enBagesd
1EF&53F SUBSTITUTION JCL = DISP=SHR,DSN=POP.LINKLIB(NOVATPE)

XXDO3- DD  SYSOUT=C daeoaere
XXFTA3IFRAL DO SYSOUT=aA, aedeasnn
xx DCA=(BLKSIZE=1338, LRECL=133, RECFM=FBA) .OUTLTHa&PGMLIN foEeRe9P
JEF6531 SUBSTITUTION JCL - DCEB=({BLKSIZE=1333,LRECL=133,RECFHsFBA},OUTLIH=2500
XXFTA6FOP1 DD SYSOUT=A, 20a3a10a
XX DCB=(BLKSIZE=1330, LAECL 2133, RECFH=FBA) L OUTLIM=2PCHLIN cedge11a
1EF6531 SUBSTITUTION JCL - DCB=(BLKSIZE=1330.LRECL=133.RECFHaF@A},DUTL IH=258D
XXPNCHPROG DD DISP=SHR,DSN=PDP.LINKLIB(AEBUFF) so0Re120
XXSYSIN PD  DISP=SHA.0SM=SYSLDATA(AEPTDATA) PEASO13P
XXSYSPRINT DD SYS0UT=A epaapi4a
XXUSERPROG 0D DISP=5HR,05N=PDP.L INKLIB{AEBUFF) PORRG158

T1EF2361 ALLOC. FOR PLSBDPL PGM . DPLTPE

T1EF237) 135 ALLOCATED TO AELINKUT

1EF2371 137 ALLGCATED TO CONPROG

LEF2371 126 ALLGCATED TO OD1

1EF2371 126 ALLOCAYED TD DD2

TEF2371 134 ALLOCATED TO DD3

IEF237] 3A1 ALLOCATED 70 FYB3FpOt

[EF2371 3A4 ALLOCATED TO FTB6FP21

TEF2371 126 ALLOGATED TO PNCHPROG

1EF2371 136 ALLOCATED TO SYSIN

FEF2371 345 ALLOCATED TO SYSPRINT

1EF2371 126 ALLOCATED TO USERPROG

TEF1421 - STEP HAS EXECUTED - COND CODE p@a@

TEF2851 SYS73846.7181908,.RVEDA.PLSBOPL . 0BY DELETED
tEF2851 VOL SER NOS= AAERD8.

1EF2851 SYSZ.LTNKLIE KEPT
1EF28%1 VOL SER NOS= AAEGD1.

1EF2851 PDP.LINKL]B KEPT
1EF2851 VOL SER NOS= AAE@OT.

IEF2B851] PDP.LINKL1B KEPT
IEF2851 VOL SER NOS= AAES@3.

IEF2851 57573046.7181908,.5v009. PLSE0PL .ROPO0ODL SYSOUT
1EF2851 VOL SER NOS= AAED14,

1EF2851 PDP,.LINKLIB KEPT
1EF2851 VOL SER NOS= AAEPD3.

1EF2851 SYSLOATA KEPT
1EF2851 VOL SER NOS= AAESDZ.

IEF2851 POP.LINKLIB KEPT
IEF2851 VOL SER NDS= AAEQD3.

IEF3731 STEP /
IEF3741 STEP /
s CONDITION

//ASH  EXEC N
XXASH EXEC
XASTEPLI& 8D
XX 1]

XXSYSLOAD DD
X%

//ASH.SYSPRINT
X/SYSPRINT 0D
//ASH.SYSPUNCH
X/SYSPUNCH DD
XXSYSUTYL oD
7/ASH.SYSIN DD
/7
FEF2361
[EF2371
1EF2371
1EF2371
FEF2371
1EF2371
TEF2371
LEF2371

ALLOC.
136
133
13%
133
135
133
313

HORK AREA ALLD

PGH / START 73045.1819

PGH / STOP 73@46.1821 CPU

CODE = @R@(HEX}

OVASM, PARMzDECK
PGH2NOYASM,REGION=100K
DSN=AAELIB.LMODA.DISPxSHR
DSN=RPB.ASM,DiSPz5SHR
DSN=280BJ,UNIT=2SYSDA.DISP={NEW,PASS),
SPACE={TRK,{10.20))

DD SYSOUT=D
SYSOUT=A,DCB=(RECFH=FBA,LRECL2121,BLKS[2E=1210)
DD SYSOUT=C
SYS0UT=B,DCPA={RECFM=FB,BLKSIZE=1200.LRECL=8D)
UNIT=SYSDA,SPACE=(TRK, (5,5))

1

BHIN BB.48SEC MAIN

FOR PLSBDPL ASH
ALLOCATED TO
ALLOCATED 10
ALLOCATED TO
ALLOCATED TO
ALLOCATED TO
ALLQOCATED TO
ALLOCATED TO

ASH
STEPLIB

SYSLOAD
SYSPRINT
SYSPUNEH
SYSUTL
SYSIN

CATED {(HEX BYTES)=P27539
XREF =3808
SYHTABz18P9

42K LCS oK

a00ep018
geenagze
24299030
oeaeee48
29PRAB52

29208860

pe02pR7e
09apap80
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//PLSDHP JOA

//7ASM EXEC NO
XXASH EXEC

XXSTEPLIB OO

XX 11y]

XXSYSLOAD OD

XX

//ASH.SYSPRINT
X/SYSPRINT DD
XXSYSPUNCH DN
XXSYSUT1 on
//7ASH,SYSIN [0
IEF2361 ALLDC,
IEF2371 136
IEF2371 125
IEF2371 125
T1EF2371 134
IEF2371 331
IEF2371 135
1EF2371 311

APPENDIX C
SOURCE LISTING OF THE NOVADUMP PROGRAM

(CIG16267,A1Y,0R.P.L . SANGER,
MSGCLASS=N,

CLASS=A,

TIMF=1
VASH,PARMz "L NAG=EY Y

PGF = U aSH, RERTON= 120K
DSN=A4EL I+, LMNDA,DISP=SHR

DSN=RP5, ASM,DISP=SIIR

DENTRENS I, UMIT=SYRDA, 1 |SP=(NEW,PASS)Y,
SPACE={TRK,{1v,?N)}}

pnoSye0UTsY
SYSNUT=z4,CR=(RFUFM=FEALRECL=121,BLKSI2E=21210)
SYSOUT=", PCR=(RECFH=FH, R ¥S517#E212¢8, LRECL=8)
UN[T=SYSGA, SPACF=(TRK, (5,5))

3

FOR PLSOME ASH ASM
ALLOCATED TG STEPLIE
ALLOCATED TO
ALLOCATLED TO SYSLOAD
ALLOCATED TD SYSPRINT
ALLOCATED TU SYSPUNCH
ALI QCATED TO SYSUTY
ALI QCATED TO SYSIN

WORK AREA ALLOCATEL (HEX BYTES)=220uf@

CORE=12K
XHEF=425
SYuTAR=13E
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SYMBOL

DHP
DMP1
DMP1C
DMP1D
DMP1S
DMPLT
OHPLE
OMP11
DMP12
DMP13
DMP14
omMp2
OMP2C
DHP2S
DHPJ
DHP3C
DMP3D
DHP3S
DMP4C
DHP4D
DHP4S
OMPS
OHPS5C
DMP5S
OMP6
NHMP6C
DMP7
DMP7C
nMPa
DMPAC
BHPY
DMPOC

VALUE DEF)

2P0 nand
2R23 BC1g
2868 116
2R73 aL27
2863 a1l
2174 A128
2331 A=

2A34 62
’p38 AART
2H3A NJ7e
2R52 Hans

2048 "a14
2H69 "117
2R64 w112
2BHE 921

2R7Q A1 4
271 Bi125
2R65 *113

2R6A AL118
2R72 6126
2H6A ff1l4
2ni1s w2z
2168 119
2B67 133
2819 Av34
2060 174
2B01H +a37
2960 #1721

202F nps5H
21 6F ni22
283 958
2B6F 2123

NO STATEMENTS FLARGEYD

TEF142]
TEF2851
IEF2851
1IEF2851
1EF2B851
1EF2851
1EF2851
1EF2851
TEF2851]
TEF2A5]
1EF2851
TEF3731
TIEF3741

= STFP WAS CXLCUTED - COND CODE QAd8p
AAELIB.LMDEA
VoL SER N0S5= AaE3g2.
RPR.ASM
VOl SRR MOY= aAEAL2,
SYS73147.T191158,RVIAN ., PLSDMP, 0BY
VOL SEW MOST AAR917,
VOL SEfi N0Sz AAERpAR.,
vOL SER 405= arENL3.

STEP /454

STEP /ASH / NTOPR

sse CONOILTION CODE = 23 (HEX)

//LKED
YXLKED
¥XLKED

XXSYSLIN

Ch.

REFERERCES

AD35

apg31  01m

UL w467 Bpel
i L I

rav9 o429 IES56
A12d

51 Al68

nsd o098

5134

#1133

waz2

P332 GORY JURJ
ap2

249 #P92 8106
ARP2 PA55 0861
#1117

apn9  a127

Ags2 M38s 0174
yp14

nga6é 9193

ad1e ag=3  eavi
@pizd 9129 0139
7915 o0p41

#O2A  NB48 P79
132

2025

6131

AgI4

»paz

M39

Ji43

BARE A1E5

[N THIS5 ASSEMBLY

CROSS-REFERENCE

a9

ou74

BaR93

g109

SYS73137,T191158,SY0UE . PLSDHF ,RO209AAL

SYS73137.T191158.RVpvd. PLSDHP, RODUABAS

/O START 73137.31912

EXEC NOVALKED, vAME=SNOVADUMP
PROC MAME=TEAONMAME,DSH="ANC,NOVALIR'

EXEC BOM
e a%nzg

73:37.1912 CPU

XXSYSLHOD DD OSH=XGSMI&NAME),DISP=SHR
SUBRSTITUTINN JCL - USN=AMC. HOVALIB{NOVADUMP).DISP=SHR
FALKEDLSYSPHINT QU SYSDYT=(

TEF6531

X/SYSPRi
XXSYSUT1
124
1EF2361
IEF2371
TEF2371
TEF2371
1EF2371

2873

o118

e102

KEPT
KEPT
PASSED
SYSOUT
DELETED

BMIN 24,88SEC HAIN 100K LCS 2K

JVHE L PARMS'LISTMAP' , REGINN=96K,GNND={@,NE)
4, DiSP=(OLD, NFLETE)

07 OSN=42UTL, UNIT=SYSDA, SPACE=(1709,(50,145))

NT DD S¥Y5NyYT=
ALLOC. FOR PLSNMP LKEDQ
125 ALLOGATEN TO SYS1 TN

126 ALLOCATED TC SYSLMND
125 ALLOCATED T4 SYSPRINT

124 ALILNCATED

THOSYSUTL

LKER

22480010
AEA0B320
PARARR 3R
agadgpvdy

aABveasd
BA002B62
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