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ION

APLSV is a successor to APL\360-0S (Program Number 5734-XM6).
ovides an enhanced language, access to Operating System files
data through the auxiliary processor T510, and, support of
VSl and OS/VS2 rather than MFT and APLSV, like APL\360, is

I interactive system oesigned to give rapid response to a large
,umber of terminal users.

APLSV consists of three main programsr

o The APLSV interpreter, which executes APL functions.
o The Shared-Variable Processor, manages shared variables.
o The APLSV supervisor, which manages sharinR.

Certain service routines are also provided:

o An auxiliary processor, TSIO, which provides a shared-variable'
interface to the Operating System.

o A startup and,initial ization routine.
o The APLSV Utility, for library maintenance.

In addition, APLSV workspaces are provided in the APLSV
distribution library to illustrate the use of new primitives,
system variables and funcLions, and shared variables.,

QQg[§110g fb§[§£lgr1211£2 APlSVoperation is controlled by
the APLSV supervisor program which uses standard Opr.rating System
facilities for all services from the Operating System. A single
type-l SVC is used for communication between the APL Interpreter
and supervisor, and between all programs using shared variables and
the shared variable processor.

When APLSV is started, a monitor
uses either prespecified parameters or
operator to determine the programs to be
of storage to the various routines. '

program is loaded which
console input from the
loaded and the allocation

The APLSV interpreter, supervisor, shared-v .r Iab l e processor,
and the initialization routine are then loaded, and control is
transferred to the initialization routine which opens the swap and
library files, formats the swap file, and initializes various
tables associated with control and terminal When
initialization is complete, a timer event is enqueued and control
'is returned to the monitor, which remains inactive unless some
event occurs which requir?s its action.

The expiration of the Initial timer event causes the APLSV
supervisor to be activated, and it proceeds to ,initialize
typewriter buffers, the initialization program, and enable
the terminal ports. For the duration of the operating period, the
system is driven entirely by Interrupts passed to it by the
Operating System supervisor, from following sources:
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Multiplexor Channel appropriate action is taken on
the condition. an incoming call is answered and input
has heen received, the sign-on process is initiated by
reading a user directory and passing control to the APL
interpreter. The interpreter determines subseqUEnt action,
and issues requests to the supervisor for output or
additional input as necessary.

Selector Channel - If an error has occurred, Operating System
error recovery is invoked. If an I/O . ransfer has completed,
the supervisor scheduling routine is nr t I f l ed ,

supe r v lsor call - signals a request from the APLSV l rt e r pr e t e r
for 1ibrary access, terminal I/O, or mi scellaneous service.

Interval timer - signals that some is due. -Interval
events include quantum end for time sharing, timed
multiplexor retries, priority switchlng, and user-requested
delays.

Program checks - in supervisor
termination; in problem state,
interpreter for analysis.

state, result
are passed to

in APLSV
the APLSV

Virtual memory support is enahled when APLSV has not been
initiated with ADDRSPC=REAL. initialization, the storage-
allocated to the APLSV supervisor ann to terminal hu:-fers is locked
in' real core. All co de ope r a t es ; in relocation mode, and two
additional supervisory routines are enabled:

A selector channel page-fix appendage which passes a list of
addresses to be temporarily fixed for an I/O transfer.

ccw relocation routines, which translate multiplexor channel
CCWs so that they contain real storag0 addresses during I/O
transfer, and contain virtual addresses when the CCW chain
has completed and is to be analysed.

The shared-variable processor operates as an independent
subsystem. It consists of approximately 4,oro bytes of code and an
arbitrary amount of storage (specified when - PLSV is started) used
for tables and for storing shared variabl 5. The processor is
designed and implemented as it wer an independent device
analogous to a channel or a storage facili v , An interface and
associated protocol for submitting requests s defined, and can be
accessed through the APLSV SVC u,ing assembly-language
macros provided with the distributed system.

The APLSV utility program provides a variety of accounting
and library maintenance functions, and in addition, provides
conversion between APL/360 workspaces and APLSV workspaces.

TSIO is an auxiliary processor which uses standard oneratlng
system routines for device and data-set allocation, and BSAM and
BDAM for fi le access. A simple security scheme is provided.
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o The supported host operating systems are OS/VSl and OS/VS2.

o The following programs are required for installation:
Assembler, Linkage Editor, Utilities.

o APLSV is written entirely in Assembler Language.

o APLSV manages data as follows:
Terminals: APLSV provides the same terminal support as APL\360,

using its own access method.
Swapping and Library Access: EXCP

o TSIO manages data as follows:
APLSV user I/O: BSAN, BDNl. (Blocked 's eque n t i a l data sets are
supported.)
Logging data set: QSAM

The System/3jO configuration chosen must include the considerations
below:

Selector channel devices supported for swapping and library·
storage: 2314, 2319, 3330. An arbitrary number of devices may
be used for swapping; these need not be of the same type. A
maximum of 32 library extents; each of which may be an entire
module, is supported; library devices must be of the same type.
A minimum of one swap data set and one library data set is
required.

Storage required: The recommended minimum OS/VSl partition or
OS/VS2 region for a ten-port APLSV system is 212k bytes. This
includes space for ten terminal control and areas of
approximately 400 bytes each, the minimum of two worKspace slots
at the APL\360 standard size of 36000 bytes, and a 10000-hyte

variable storage. A separate partition or region of 80k
bytes is required for TSIO. Since partitions and regions are
actually allocated in multiples of 64k bytes, the minimum virtual
storage requirements are 256k bytes and 128k bytes for APLSV and
TSIO respectively. The recommended rl n lmum amount of rea l
storage which should be available when APLSV is operating is
100,000 bytes, assuming ten or fewer terminals are attached.

Transmisslon Control Units supported: 2702, 2703 or
with IBM line control. A minimum of one line
required.

equi valent,
position is

Terminal devices supported: rBM 1050, 2740 model 1, 2741, or
equivalent. A mInimum of one such :which must have an
interrupt feature) is required.

A minimum of one tape drive is required for installation anrl
library maintenance.



\

-4- .

wItb APl\360

APL\360 programs will operate correct1y in APLSV except for
minor changes in residue, oecode, and changes in literal input anrl
output. Consult the APLSV User's Manual, SH20-1460, for details.

When APLSV is installed, APL\360 libraries must be converted
by dumping them to tape with the APL\360 Utility, reallocatin8 the
library data sets, and then usIng the APLSV Utility to create APLSV
libraries from the APL\360 dump tape.

The APLSV Utility program conversion between APL\360
w0rkspaces and the APLSV workspace format. Although APLSV
workspaces may be converted to the APL\360 format, functions which
contain advanced language features as execute, format, and
system functions and variables, will riot operate in APL\360.

. .
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PART

APLSV AND T510 INSTALLATION

basic machine-readable material for APLSV consists of
three tdpe files:

o The APLSV distribution library which contains a model APLSV user
directory and a variety of APLSV workspaces. A listing of the
workspaces supplied is given in Appendix B of this manual.

o APLSVS.GENL1B, a partitioned data set containing the
macro library.

o APLSVS.PUNCH, a partitioned data set conta"ining the object-module
library. The modules in this library are. linkedited with a
locally assembled punch module to produce the various APLSV load
modules.

The must determine the space necessary for and
allocate the APLSV library and swap data sets, as described below.
APLSVand TSIO can then be installed by copying the installation
macro library to disk, then using it to assemble a set of
configuration macros. This assembly punches four jobs:

o An installation job . .
o JCL to execute the APLSV Utility

o JCL to initiate APLSV

o JCL to .initiate TSIO

The installation job constructs an APLSV system tailored to a
particular installation and modifies the OS/VSl or VS2 system to
accept it by adding one type-l user SVC. The remaining three jobs
will only run with the modified OS/VSl or VS2 nucleus, which will
be a secondary nucleus until renamed by the installer.

The APLSV Utility is used during the irstallation process to
initialize the APLSV user library data sets, and either to restore
the APLSV distribution library to them or to :onvert and restore an
existing APl\360 utility dump tape to them.



Figure I, immediately follows, represents a. sample
APLSV installation job. The descriPtion of APLSV installation
which follows refers to this example.

IIAPLALLOC JOB (ACCOUNT),NAME
11* ALLOCATE APLSV SWAP AND LIBRARY DATA SRTS
II EXEC PGM=IEFBR14
IIAPLDIBO DD DSN=APL·SVS. APLLIBO.
II SPACE=(CYL,(SO),.CONTIG),DISP=(NEW,KEEP).
II UNIT=2314.VOL=SER=APLPAK
I DD DSN=APLSVS .APLSWAPO. ,
II SPACE=(CYL,(7) •• CONTIG),DISP=(NEW.KEEP).
II UNIT-'2314.VOL=SE:R=APDPAK

IIAPLSVGEN JOb (ACCOUNT).NAME
II EXEC PGM=IEHMOVE
11* RESTORE APLSV MACRO LIBRARY TO DISK
IISYSUTl DD UNIT=2314,SPACE=(CYL,(4.4))
IISYSPRINT DD SYSOUT=A
liT DD UNIT=(2400.,DEFER),LABEL=( ,NL),DISP=OLD,VOL=SER=APLSVT,
II DSN=APLSVT,DCB=(BLKSIZE=800,LRECL=80,RECFM=FB)
liD DD
IISYSIN DD *
COpy PDS=APLSVS.GENLIB,FROM=2400=(APLSVT,4),IO=2314=APLPAK.FROMDD=T
1* .

IIASMGEN EXEC ASMFC,PARM=DECK
11* GENERATE INSTALLATION AND RUlJl;DECKS
IISYSLIB DD DSN=APLSVS.GENLIB,VOL=SER=APLPAK,UNIT=2314
IISYSIN DD DATA
** SPECIFICATION MACROS
* APLSWAP UNIT=2314,VOL=APLPAK

APLLIBUNIT=2314,VOL=APLPAK.DIRS=2
. APL UNIT=2314.VOL=APLPAK
APLGEN UNIT=2314.VOL=APLPAK
TSIO UNIT=2314.VOL=APLPAK '
APL SVC=255.JOBNAME=APL
SYSRES UNIT=2314. VOL=SYSPAK .'i.'YPE=VS1R2
WORK UNIT=231 Lt
TAPE UNIT=2400-3
SYSRES MACBLK=3520
APLPORT UNIT='31'.TYPE=2741
APLPORT UNIT='33' .TYPE=TS41
APLPORT UNIT=X'30'.TYPE=1050
APLPORT UNIT=X'40'.TYPE=2741
APLPORT UNIT=(X'lE'.X'23'),TYPE=AMBIG
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PRODUCTION MACROS

REPRO
/APLINST JOB (ACCOUNT),NAME

INSTALL
REPRO

/APLUTIL JOB (ACCOUNT),NAME,TYPRUN=HOLD
RUN UTILITY
REPRO

/APLSV JOB (ACCOUNT).NAME.TYPRUN=HOLD
RUN APL
REPRO

/APLTS10 JOB (ACCOUNT) •NAME ,TYPERUN=HOLD
RUN 7'S10
END

*
FIGURE 1: SAMPLE APLSV INSTALLATION

Elgnnlng
lne type-1 SVC number must be reserved by the SVCTABLE
iystem-generation macro when generating the OS/VSl or VS2 system

is to host APLSV. APLSV places no restrictions on the SVC
lumber to be used.

:he multiplexor channel addres,es of the lines to be used for
,PLSV terminals and the kind of transmission control unit
nstalled must be determined. If the control unit is an IBM
1702, the correct SAD command for the line adapters to be used
'or APLSV terminal ports must be determined. If any terminals
're connected directly to the control unit (for example, by an
8M Limited Distance Four-Wire Modem) the kinds of terminals
'us t be known.

:he size of the APLSV user library and swap data sets must
determined.

Figure' 2, at the end of the APLSV Installation secti6n,
illustrates the data sets required to install and r un each APLSV
system. The direct-access volumes which will contain these data
sets must be chosen. Data sets specified in Figure 2 as
allocation type 3 are allocated during the installation job.
If it becomes necessary to rerun the installation job, these
.data sets must be deleted first.

The APLSV user library data sets must be allocated before the
library maintenance utility is run. The APLSV swap data set
must be allocated before the·APLSV terminal system .can be run.'

.l, .
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The unit of storage allocated to. APLSV users is a
which contains defined functions and variables. Each

user may save wo r ks pac es in a private 11l2IElLY, identified by the
sign-on account number, and each active user has an

containing functions and variables currently being
manipulated. The workspace size, FSSIZE, is the amount of active
storage that an APLSV user has available to him. A small number of
ar ea s (slots), each of WSSIZE' bytes, is reserved in the APLSV
partition or region to contain active workspaces. The number of
slots is usually much smaller than the number of access ports.
APLSV transfers workspaces between .the slots in the reg i on "and a
swapping data set as necessary. The minimUM permissible number of
slots is two. The number of slots is specified during installation
by the SLOTS parameter of the APL macro, anrl can be varied
APLSV startup if necessary.

In order to aid in the transfer of "workspaces between APL
systems, a standard workspace size Is es t ab l l shed . All APL
workspaces distributed by IBM are operable In a system which has
been installed with a workspace size equal to or greater than the
standard. A " workspace of 36k bytes was the standard size for
APL\360 but the standard size of the APLSV system's
workspace is 64400 bytes, representing 5 tracks of 3330 storage.
In general, an increase in the workspace size results in an
increase in the size of APL variables that can be manipulated, at a
cost of increased storage requirements and an increase in the time
required for swapping operations. The workspace size must not
exceed the amount of real storage -wh l ch wi 11 be avai l ab l e for page
replacement when APLSV is running.

ED9 Q§!§ A minimum of two data sets is required
by APLSV. The first of these, a data set, is used to hold the
active workspaces of users while other workspaces are being
processed in the region or partltion. The second is a data
set and is used to store and workspaces saved by
APLSV users in private and public libraries. The APLSV user
directories contain all of the accounting information for the users
of the system and the names and file locations of all saved
workspaces. Two copies of each directory are maintained at the
beginning of the first library data set.

APLSV can he configured to have up to 10 swap data sets and
up to 32 library data sets •

. Once the workspace size has been decided and the numher of
ports is known, the swap data set requirements can be calculated.
Space is required in the swap file for three workspaces than
the number of ports configured. Workspaces are written In
hal f r t r a ck blocks, 3520 bytes per" block for the 2:,14 and 6440 bytes
per block for the 3330. The number of required per
workspace is the workspace size divided by the n-Imber of bytes per
block, rounded up.
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For example, the 64400 byte standard workspace used with 2314
disk on a system with ten access ports requires

or 13x19 = 247 blocks.

cr is the APL symbol meaning "round up").

This' is 123.5 tracks, or something less than 7 cylinders of 2314
space.

The requirements for the APLSV user libraries are more
difficult to estimate, since workspaces saved by in the
libraries will occupy only as many blocks as they require, and will
vary in size from a of 3000 bytes to the full workspace
size. In practice, library workspaces tend to be slightly more
than half full, and the numper of workspaces per user will
generally increase to meet the limit imposed by the system
If a new system is being generated, of one-half
the workspace size per user is a reasonable estimate. If an
existing APL\360 system is being replaced, the current APL library
data set sizes can be used. In arldition to user libraries, the
first library data set contains the APLSV user directories, each
one of which requires two times the next even number of blocks
greater than or equal to that required for a full workspace.

Thus, if the 10 port system above had 2 directories, which is
the minimum number allowed, the first library extent would require
at 1east

2X2 x20 blocks, or 40

The number of user directories required for a new system can
be estimated from the workspace size ann the expected number of
enrolled users, that is, the number of users who are permitted
access to the system.

Multiply the number of users by 400 and divide by the
workspace size minus an overhead of 10000, then round up to the
next prime.

If one hundred users were allowed to access the ten port 2314
system mentioned above,

r(400Xl00)t(64400-10000} or ro.8

In other words, 1 directory is required, so the minimum directory
allotment is sufficient.

If an existing APL\360 system is being renlaced, simply copy
the number of directories it has.

In either case, note that because the ·method used for
assigning users to directories requires that the number of
directories be a prime number, the next prime larger than or equal
to the number calculated or copied above should he userl. The
primes up to 50, and the APL program which produced them, are given
.ina ppend i xC.
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An initial estimate of 3x1000r 300 saved workspaces of about
10 blocks each gives a total library space requirement of
approximately 80 cylinders -- 40 tracks for director!es, plus 1500
tracks for saved workspaces. Should it later become necessary, the
APLSV Utility can be used to increase the size and number of the
APLSV library data sets.

In summary, the example ten port 2314 system requires 7
cylinders for the swap data set and 80 cylinders for the APLSV USAr
library. The two data sets must each be allocated in a single
contiguous extent. The job shown below performs this allocation.

/IAPLALLOC JOB (ACCOUNT),NAME
II EXEC PGM=IEFBRI4
IIAPLLIBO DD
II
II UNIT=2314,VOl=SER=APLPAK
IIAPLSWAPO DO DSN=APlSVS.APLSWAPO, .
II SPACE=(CYL,(7)"CONTIG),DISP=(NEW,KEEP),
II UNIT=2314,VOl=SER=APlPAK

Figure 2 indicates that all the data sets required for
generation and use of the 10 port APlSV system will easily fit on
one 2314, so. APLPAK will be the volume serial supplied to the
installation assembly.

If the number of tracks required for swap or libraries
exceeds the capacity of a single direct access volume, additional
data sets on other volumes must be· specified. Each data set used
must consist of a single continuous extent.

lnSlgllgllQn-QgQgnggnl EgrgmglgrS
The APLSV installation is specified by a sequence

installation micro instructions which are summarized at the end of
Part I. The specification macro instructions may be assembled in
any order, but must precede the production macros which actually
produce the necessary control in the Assembler SYSPUNCH
data set. There is no requirement that all of the parameters for a
macro be on a call. For example,

APL UNIT=2314
APL SVC=255

is equivalent to

APL SVC=255,UN1T=2314

Referring to the sample installation contained in Figure 1,
and examining thp. macros one at a time:

APLSWAP

specifies that the APlSV swap data set will be on the 2314 volume
APLPAK.
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APLLIB UNIT=2314,VOL=APLPAK,D1RS=2

specifies that the APLSV user library will also be on APLPAK, and
will contain 2 user directories. If the user libraries are to be
contained on several volumes, each volume must be specified on an
APLLIB statement. Note that .the data set on the volume
specified must be at least large enough to contain the user
directories.

APL UNIT=2314,VOL=APLPAK

indicates that the APLSV load-module data set should be built on
APLPAK. The default WSSIZE of· 64400 will be used, and this
parameter is not explicitly specified.

APLGEN UNIT=2314,VOL=APLPAK

indicates that the generation macro data set has been restored to
APLPAK, and also that the punch-module data set will be built
there.

TSIO UNIT=2314,VOL=APLPAK.'
indicates that the TSIO catalog and the TSIO data set which will
contaIn a table of valid users should also be allocated on APLPAK
by the installation job.

Assuming that the host system is OS/VSl release 2 and that
the system generation has proNided 255 as an type 1 SVC,
that the characters lAPL 1 wi i( be used as the initial characters of
acceptable APLSV, Utility, and TSIO job name';, and that SYSPAK is
the volume serial number of the volume containing SYS1.NUCLEUS, the
APLSV installation assembly is supplied with two macros which
contain the following:

APL SVC=255,JOBNAME=APL
SYSRES UNIT=2314,VOL=SYSPAK,TYPE=VSIR2

The work files could all be allocated on a specific VOlume,
for instance WORKOl, by specifying

WORK UNIT=2314,VOL=WORKOl

However, in Figure 1 the allocation of these temporary 'data sets is
to system by specifying

WORK UNIT=2314

The tape unit which will be used during APLSV installation is
specified

TAPE UNIT=2400-3
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Finally, the BLKSIZE parameter for the system macro library,
SYSl.MACLIB, is necessary, so that the system macro library can be
catenated with the APLSV macro library for the installation job.
If not known, the blocksize of the system macro library can
obtained from the LISTVTOC FORMAT operation of the OS/VS utility
IEHLIST.

SYSRES MACBLK=3520

The installation procedure expects the system macro library to be
cataloged. It does not alter the library.

Suppose the terminal configuration of the lO-port systRm
consists of six dial-up lines and four hard-wired terminals: two
27415, a 1050 system, and a 2740-1; with the following :liultiplexor
channel addresses:

1E,lF,20,21,22,23
30
31
33
40

The six dial-up lines
The 1050 system. .
One 2741
The other
The 274.0-1

Suppose further that of the 27415, the one on port 33 prints APL
properly with the 988 typing element and the one on port 31 with
the 987. Then the 2741 which uses the 987 isa Correspondence
2741.

APLPORT UNIT=X'31',TYPE=2741.. .
The is a PTTC/BCD 2741, coded

APLPORT UNIT=X'33',TYPE=TS41

The 2740, which uses the 987 element, is coded as though it were a
2741:

APLPORT UNIT=X'40',TYPE=2741

and the 1050 is coded:

APLPORT UNIT=X'30',TYPE=1050

Finally, the dial-up ports are coded:

APLPORT UNIT=(X'lE',X'23'),TYPE=AMBIG

Whenever two unit addresses are given in an APLPORT macro, they are
assumed to defi ne the 1 imi ts of a s eque nc e of addresses, all of
which are to be used w;th APLSV •

..
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The APLSV system has now been specified. The macro
instruction INSTALL will produce a deck containing the JCL
statements necessary to install APLSV and TSIO on APLPAK, create a
secondary nucleus in SYSl.NUCLEUS on SYSPAK, and connect the main
system catalog on SYSPAK to the TSIO catalog on APLPAK. However,
the JOB card for this deck must be supplied. This can be done with
an assembler REPRO statement, as follows:

REPRO
//APLINST JOB (ACCOUNT),NAME

INSTALL

The decks to run APLSV, the APLSV Utility, and TSIO are produced by
the production macro RUN. Each requires a JOB card. The job names
of the APLSV jobs must begin with the characters which were
specified in the JOBNAME parameter of the APL macro. Thus,

REPRO
//APLUTIL JOB (ACCOUNT).NAME.TYPRUN=HOLD

RUN UTILITY
REPRO

//APLSV lOB (ACCOUNT).NAME,TYPRUN=HOLD
RUN APL
REPRO

//APLTSIO JOB (ACCOUNT).NAME.TYPRUN=HOLD
RUN TSIO
END

/* . .
produces the decks. An END card terminates the assembly, and
because the //SYSIN DD DATA statement was used, the END card must
be followed by a delimiter.

The actual installation is performed by copying the
fnstallation macro library from the distribution tape to disk and
then running the assembly just. described. This assembly will
produce four jobs in the SYSPUNCH data set which must be large
enough to contain approximately 1,000 card images. The-four jobs
should be separated, and the job APLINST run to produce the APLSV
system on APLPAK and create a second VSl or VS2 nucleus on SYSPAK.
SYSl.NUCLEOS must be large enough to contain a secondary nucleus.

Once the APLINST job has run to completion, the secondary
nucleus, IEANUC02, in the SYS1.NUCLEUS data set on SYSPAK must be
loaded. In order to do this the operator must set the rate switch
on the CPU to instruction before pressing the LOAD button.
When the machine stops, he must enter alter/disp)ay mode and alter
memory location 8 to hexadecimal F2. He must then set the rate
swi t ch back to process, and press s t ar t , I f the s y s t em has been
properly installed, the remainder of the IPL will be unchanged.
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When the IPL procedure is complete, the APLUTIL job can be run. If
this runs to completion, reading the first file on the distribution
tape and producing a listing of the distribution libraries, the
OS/VS modification has been successful, and the nucleus
can be renamed as follows:

//RENAME JOB (ACCOUNT),NAME
II EXEC PGM=IEHPROGM
I/SYSPRINT DO SYSOUT=A
I/A DO

RENAME
MEMBER=IEANUCOl,NEWNAME=IEANUC03'
RENAME DSNAME=SYS1.NUCLEUS,VOL=2314=SYSPAK,
MEMBER=IEANUC02,NEWNAME=IEANUCOI

This will make the system nucleus which supports APLSV the
primary one, and eliminate the need for the special IPLprocedure
to load an alternate nucleus.

If an existing APL\360 system is being replaced, a full dump
tape taken with the APL\360 utility should be suppl led to the
APlUTIL job in, place of the distribution tape. The distribution
libraries may then be added to the new system with the APLSV
utility operation SELREST.

The installation of APlS\' and TSIO is now complete.

The APLSV job is used to start the APLSV system. If
TYPRUN=HOLD was specified on the job cards, both APLSV and APLTSIO
can be read in, APLSV can be released, and when the messages

DQCT051 APL HAS 2 SLOTS, 66 BUFFERS
DQCROll SM SIZE 32200

appear, indicating that APLSV has started successfully, TS!O can be
released. It should soon type

DQCBOOI TSIO 370 NOW ACTIVE

The operator should sign on by typing, at a terminal to be
used with APLSV·

)314159 (CR)

where the APL ) character is 'he upshift of the' typewriter kAY
adjacent to the bottom of the return key, and (CR) indicates the
return key, which must follow ;111 keyboard entries.
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When the APLSV operator" has been successfully signed on, a

)LIB 1

command will produce a listing of the workspaces supplied with the
system and also test the swapping and library data sets. The APLSV
operator should

)LOAD OPFNS

and follow the instructions produced to verify that APLSV is
operating correctly.

TSIO can then be checked for proper operation by

)LOAD TSIOPS
)QUOTA 314159 100 20

and then

FORMAT,

which will initialize the TSIO user data set in preparation for
enrolling users. The workspaces OPFNS and TSIOPS are explained in
more detail in the operating sections of this manual.

Users may be
necessary, )QUOTA
workspace TSIOPS.
commands are found
PART II, and in the

enrolled in APLSV by use of the )ADD and, if
commands. and in TSIO by use of the
Specific instructions for the use of these
in the section RJlyllgggg of
section TSIO opera ion, PART I II.
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L:lilQn frgw APL\3fiO

If the APLSV systeM is to replace an
owing procedure should be followerl:

Using the APL\ 3 r-; I) IJtil i t v, 0Ur·1P the APL\ 3 f nus e r 1 i h r n r lesto
tape. Hate that a f u l l durno , and not an IPCf"Il'fl P , must he US('1.

,I. Install APLSV as described.

3. Us l nz the l\PL\360 dump tapes o b t a i ned in tbe first s t e n as l nou t
for the APLSV Utility, ppr f O f r1 a 1 operation to convert
the libraries to APLSV

tIOTE: This o ne r a cl on will clear the state l nd l ca t o r s 04= ;'11
APL\31)(') wor ksnace s • If l oz l ca l : darnf\r>:e is oiscovpre rl in C'ln
APL\3Fn workspace, the nane will he written on
SYSPRlt'T and an e t t eno t will be mar:le to co r r e c t the rJC:W'n.":P.
Failure during darnag e correction results in <'l hex<'l:-lpcinal rlllf'1f')
of the workspace on SYSDRINT. In some Cnses,
recovered by starting the APL\35n system on n controllerl
and pe r f o rrn l ng the sequence )CLEM' )cnpy t! )Sf'VE t1 for PClch
workspace so damaged, then tak i np; a SFLf"llr,p of the nffpctpri
wo r ks pace with the APL\3F0 Utility an d us lnv thp
operation of the APLSV Utillty to restore the selrJuMp

4. Use the APLSV Utility SELREST operation to r e s to r e thf' ADI.S"
iistribution library.

." .
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APLSV Specification Macros---,-----------------------
APL

APLL IB

UNIT=·
VOLe

svc=
WSSIZE=

SLOTS=

JOBNAME:=

UNITe

yOL=

DIRSe

The unit type
and volume serial of the volume to contain the
APLSV and TSIO load module data set,
APLSVS.LOAD.
The APLSV type 1 SVC number, between 200 and
255, inclusive.
The size of the APLSV workspaces. The rlefoult
value is C4400. This size may be from 20480 to
211200 (2314) or 386400 (3330).
The number of areas in virtual storage reserved
for workspaces. The minimum default is 2.
o to 6 which will begin the job names
of APLSV, the APLSV Uti 1 i ty, and TSIO. The
default is 'APL'. '

The direct access device type for the APLSV user
libraries. May be 3330 or 2314.
A list of up to 32 volume serials of volumes to
be used for user libraries. NOTE: Library
devices must all be of the same unit type.
The number of user directories fQr accounting
information. A 64400 byte directory will
contain approximately 200 users. Should be a
prime number greater than or equal to 2.
If the APLllB macro occurs more than once, each
VOL entry adds to the list of volumes.

. ,

APLSWAP UNIT=
VOLe

APLPORT' UNIT=

TYPE=

SAD=

---I
The unit type
and volume serial to be used for the APLSV swap
data set. Repeated calls 0' APLSWAP add to the
list of volume serials and unit types. Up to
ten extents may be s pec l f l ed , but one will
normally suffice. (See Swap and Library Data
Sets, above).

The multiplexor address for a terminal access
port. If the multiplexor channel is not channel
0, three-digit hexadecimal addresses must be
specified. Note that APLSV sUPPQrts only one
multiplexor channel. If a list of two addresses
is specified (see exai ip l e installation), it is
assumed to define the limits of a sequence of
addresses, all of whicl are to be used by APLSV.
The type of port:
AMBIG indicates dialup,
Hard wired terminals are specified as follows:
TS41 - PTTC/EBCD 2741 or 2740-1
2741 - CorrespondencE 2741 or
1050 - any 1050 systrm.
for a 2702, the SAD (ommand to be used. Specify
SADO, SAD1, SAD2, or SAD3. The de f au l tis SADl.
The SAD command is not relevant for a 2703 .
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NO or YES, default is NO. If YES, the port will I
be an express port when APLSV is started.
Expre s 5 po r t s are dis c us sed inth e APLSO'

operation section of this manual.
1..- -----,

Macros---_.._----------------------..,
The unit type
and volume serial for the T510 user directory,
TSIO.UTABLES, and catalog. The TSIO catalog
will be connected to the main system catalog by
the ! EHPROGM ut in tv. as I NDEX=TS 10 by the
installation 1ob.

TSIO Specification

UNIT=I . VOL=

L ._
General Specification Macros

(
\

SYSRES UNIT::
VOL::

TYPE= '

MACBLK=

The unit type
and volume serial on which the data sets
SYS1.NUCLEUS resides. The APLSV type 1 SVC will
be linkedited ,into the nucleus IEANUC01 to
produce nucleus IEANUC02.
VSxRy, where
x is 1 for VS1

2 for V52
and y is the release number.
For example:
VSIR1 Release 1.0 or 1.6 of VS1
VS1R2 Release 2•.0; or 2.6 of VS1
VS2R1 Release 1. 0 01 1. 6 ofVS2
The BLKSIZE of SYSl MACLIB.

APLGEN UNIT=
VOL=

The unit
and vot urn.:
APLSVS.GENI.IB
l ns t a l l a t l on ,

seria to be
and A LSVS.PUNCH

Llsed for the
data sets during

I-------------------------------,-----------{
The unit type
and volume serial,
may be omitted,
request for space

UNIT=
VOL=

WORK
for scratch dEta sets. VOL=
in which a
is made.t---------------------- ---------------.,,---"'!

TAPE UNIT= The type of tape unit to be used
installation. 'f not specified,
assumed.

for APLSV
2400-3 is

Production Macros

INSTALL

RUN

blank Install both ! . and TSIO.
APL Install APLSV on: ..l.
T510 Install TSIO on 1 •

APL Produce APLSV ru deck.
T510 Produce T510 run -Ieck ,
UT III TY Produce Utility 1n deck.
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i
RETENTION AllOCATION SPACE NUMBER OF

1I BRARY DSNM1E TYPE 2319 3330 DATA SETS MACRO

APlSV user libraries 0 APLSVS.APllIBX 1 SEE STORAGE REQ 1-32 APlllBI

APLSV swap data set P APLSVS.APLSHAPO 1 1 APLSWAP
APLSV installation macros G APlSVS.GENlIB 2 3 cylinders 2- cyl i-nders 1 APLGEN
APLSV load module library P APLSVS.LOAD 3 17 cylinders 10 cylinders 1 APL
APLSV object module library G APLSVS.PUNCH 3 6 cy.linders 4 cylinders 1 APlGEN
TSIO user table P TSIO.UTABLES 3 2 tracks 1 track 1 TSIO
TSIO local catalog P SYSCTlG 3 1 cylinder 1 cylinder 1 TSIO
\<IORK files for assembly,etc. G - 3 5 cy l i nde r s. 5 cylinders 3 '''laRK

Retention
P permanent
G System Only

A11 oca t i on Types
1 User must perform
2 Allocated by lEHMOVE
3 during installation job

FIGURE 2: APLSV SYSTEM DATA SETS

_______ __J
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PART II

APLSV OPERATION

1.!J1J:Q.Q.!J.f!lQ.!J

The responsibilities of the operator of a system which
Includes APLSV are somewhat different from those of an operator of
a batch system, primarily because APLSV is interactive and users
expect to communicate with the operator when they have questions.
An APLSV sYstem is a utility and should be constant and rellabie.
The user builds his opinion of the' system on the basis of Its
reliability and quality of service as experienced at the terminal.

From the point of view of the host operating system, APLSV is
a job which can be started by a s t ar't command, and which normally
terminates by conventional return. The host system'operator's
console is only for starting and stopping the system. APLSV
i tse 1f is managed by APLSV and Q.l2gr§!Qr
entered at a particular APLSV terminal referred to as the
19rmlD§l. The hf1SY which is used to build and maintain
the APLSV librpries, is run as a batch job, normally when the APLSV
terminal system is not running.

The APL\360 User's Manual. (IBM Publication GH20-0906), and
the APLSV--User's--Manual--(IBM Publication SH20-1460) contain
instructions-for signing-on and off the APLSV and for using
system commands. Knowledge of APL by the APLSV Operator is not
required but is useful, since it enables the operator to make more
effective use of the operator functions and to answer user
inquiries about system operation directly •

.§!§.!:.tlm?;

The date and time must be correctly set before APLSV is
started. Changing the date or time settings while APLSV is running
will invalidate APLSV accounting information.

The job to run. APLSV punched by. the RUN APL macro during
APLSV installation can be entered by an OS/VS reader and initiated
by an initiator, or it can be cataloged in SYS1.PROCLIB and started
from the'OS/VS operator's console by a start command of the form:

s aplsv

APLSV is made up of four
the APLSV component code, DQC,
executable module, followed by
module:

modules whose names each begin with
followed by the letter E denoting an
a letter which denntes the kind of

A an APLSV interpreter module
S an APLSV supervisor module
R a shared-variable processor module
T a supervisor in1tialization module

The remaining two characters in each name specify the version to. be
·used. Normally, the names are DQCEAOO, DQCESOO, DQCEROO and
"DQCETOO.
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The APLSV region or partition is divided into two areas in
addition to the area where the code resides. The first area,
specified in parentheses after the supervisor name, contains buffer
areas for terminals and workspace slots. This area must be large
enough to contain at least two workspaces, and six buffers for each
port configured. Each buffer is 32 bytes long. If the size of
this area is not specified or if the specified is too small,
.the minimum possible storage will be used. The seconn area is used
by the shared variable processor. It must be at least twice as
large as the largest value to be passed between sharing processors .
.The message INTERFACE CAPACITY.' EXCEEDED will be rece i ved bv APL
users who attempt to pass values larger than allowerl by this
parameter. If this parameter is not specified, 10K will he used.

If the APLSV initial ization routine detects an error in the
parameter field or fails to find a module in the load library, a
message is printed at the OS operator's console and a correction is
requested. The possible actions are:

1. Cancer the job, by replying 'CANCEL' to the me ss age .

2. Ignore the error, by replying rut.
3. Correct the error by specifying a replacement module in the

same way it would be specified in the execute statement or
start command. To obtain a listing of the modules to be loaded
and the storage to be allocated, include,* in the reply. All
entries must be delimited by commas, and storage requests
should be enclosed in parentheses following the appropriate
module name.

Figure 3 shows a sample error message and the appropriate
correction.

When initialization
completed, the messages

and verification have successfully

DQCT051 APL HAS yyy SLOTS, nnn BUFFERS
DQCROOI SM SIZE zzz

are sent to the OS operator, Indicating the nurnher of APLSV
workspaces (SLOTS) which will reside in the APLSV region
concurrently, the number of input/output buffers available for
terminal operation, and the size of the storage area for sharRd
variables (st·D. these messages are printed, APLSV l s
operating. Users may not use APLSV ... howeve r , until the APLSV
recording terminal has been signed on as described in the next
section.
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s aplsv",(a11,s11)
DQCIOOi MODULES NOT FOUND

OQCEAll

*00 DQCIOHJ GIVE IFICATI ons OR 11
rOO,IAOO,*1
DQCI041 ULE SIZE

DQCEAOO
DQCERll 10000
DQCESll
DQCETll

*00 DQCIOni GIVE MODIFICATIONS OR U
r OO,u

,
DQCTOSI APL HAS 2 SLOTS, 1023 BUFFERS
DQCROOI St1 SIZE 9240

FIGURE 3: SAMPLE STARTUP REPLY

Ibg Eg£Qrglng Igrmlngl
The terminal signed on with the account number 314159

automaticallY becomes the APLSV recording terminal. It behaves
like any other APLSV terminal, with these exceptions:

( 1. Its keyboard is normally locked.
before Input can be entered.

Attention must be signalled

2. Messages are logged on It whenever users sign on or off the
APLSV system. Users can sign on and off only when Its keyhoard
is locked.

3. It is always System management
functions which result in error messages when
non-jir l-vl leged terminals can be executed at
te rmi na 1•

comMands and
attempted at
the recording

Output l n te r r up te d by an attention signal is r e t r an smi t t ed .

The recommended reco rd i ng te rmina 1 is an Ion 2741
Communications Terminal with the Interrupt feature. Other terminal
types can be used, but the recording terminal must have a
for signalling attention. ----

The recording terminal may be signed on by typing )314159
(followed by a colon and pa3swora If one has heen established).
After the recording terminal has been signed on, there Is a
30-second grace period before other users are allowed to sign on,
giving the APLSVoperator time to load a workspace. of operator
functions, set express ports If necessary, and establish an
appropriate message to he sent to users as they on, using the
)llIPA command as described in Privileged APLSV system commands.
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)HIPA is one of a class of system commands which may be used
only at a privileged terminal (for example, the recording terminal)
and thus are not documented in the user's Privileged
system commands are described in a later section of this ° manual.
Similarly, the system management functions contained in the OPFNS
workspace may be executed only at a privileged terminal.

If APLSV cannot run for some reason detected by the APLSV
initialization routine, execution terminates and one of the
messages from Appendix A is pr l n ted on the OS operator's console.

APLSV, once initiated and running, requires no action from
the OS operator's console; communications except those
associated with selector channel errors are directed to the
recording terminal. APLSV may, in an emergency, be by a
stop command (for example, p aplsv). Users signed on at the time
will lose their active work, and current accounting information
will not be saved If this is done. .

°The following procedure, executed at the recording terminal,
is recommended for the normal termination of APLSV:

1. Execute the SHUTDOWN
distributed workspace
12rO.

function
OPFNS.

which is
If th isis

conta i ned in
unavai l ab l e ;

the
type

2. Use the )PA command to advise users that system operation is
about to terminate.

3. After allowing a suitable time for users to clean up their work
and sign' off, use BOUNCE ALL to force off any remaining
signed-on users. Their active workspaces will be saved in
their libraries under the name

4. When all ports but that occupied by the recording terminal are
signed off, sign off the recording terminal. APLSV will then
terminate, using the standard OS return mechanism/; about ten
seconds after the accounting information has completed typing
on the recording terminal. Users who have not signed off or
have not been forced off when this occurs will not be signed
off and will not have their active workspaces saved in
CONTINUE.

Messages are sent to the recording terminal when a user signs
on or off, and when a user enters a )OPR or )OPRN COMmand.
Examples:

010) 15.35.23 09/17/72 ADFALKOFF 271828
004 15.37.02 09/17/72_LAM
017:RWHEN IS THE SYSTEM SHUTTING DOWN? REI
062: I'LL BE DOWN WITH COFFEE IN 5 MINUTES. RHL
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The number in the left is the number of the access
port from which the mes saxe was sent. The port number is f o l l owed,
for sign-on by a parenthesis; for sivn-off
messages, by a blank; and for user-generated hy colon.
An underlined R following the colon indicates that the sender
the )OPR command, and is ewa l t l nz a reply. If no E. f o l l ows, thp
command was )OPRN and no reply is expected.

Any message sent to the operator before user has on
causes his keyboard to lock, awaiting a renly. The uspr cannot
proceed with his until the operator fE'Plies.

NOTE: Users who attempt to sign on while tbe APLSV operator's
keyboard I s unlocked are not allowed to proceed un t l 1 t;'e carri ii":P
is l ocked ,

The system commanrls described here are privileo:p.rl, ann may hp
used only by a user at a privileged terminal. Chapter? of thp

U£!D!1Sl1 presents In mo r o dptail the rnf>chFlnics or.
using APLSV system commands.

)ADD accoun t r number user-name[: l ock I uuo t e-iad l us trnen t [Cpll-l IMI t 1

Effect: Enroll a new user, create a new puhlic library, or
a pr ev l ous l v enrolled user's name, ac coun t e numb e r l oc!-,
workspace quota, or cpu-limit. (See also the )QunTA conm?nrl)

Normal response: none.
Notes: Account numbers 1 qqq desivnate puhlic
tJuMbers higher than 1000 de s l ana t e indivirlual users, an d their
private libraries. The may contain frOM 1 tn Jl
alphanumeric characters, the first of which must alohabetic.
The first 3 characters of the user-name are userl. for
identification in the )PORTS command anrl in operator functions
such as USER. The quota-adjustment specifies the l nc r ea se (or
decrease if neRative) in the number of workspaces a uspr
nay store, excluding the wo r ks pace name-d CM'TTNlJP. A ouo t a
ad] us trnen t of zero does not cbanze the nuo t a , For a new us e r ,
the initial quota is ze o. An account-number he

but not removed. If no new lock is the
remains unchanged. The pu-limit Is an or decimal
.fractlon that deslp;nntes the numher of secClnrls (rolinrie rl to
tenths) of CPU time allowed a user for a
line. If the cpu-limit paraMeter is OMitted, it Is unchangerl
from Its previous value. A cpU-limit of zero is tavpn as
infinity. The l n l t l a l COli-limit value is infinity. lJser-n'arnp
and quota-adjustMent must be given when a public llhrary
even though they have no effect.
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any accumulAted accounti!"'!'"
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Examples:

)ADD 1234 JK'l'UTTLF:: HERB 4
add J. K. TUTTLE to the system with passworrl HErR and a quota of h
workspaces.

)ADD 1239 PCBRRRY 2 .6
decrease P.C. Berry's workspace quota by 2 ann limit hiM to r.
tenths of a second of CPU time per input line.

)DELETE account-number

Effect: Remove a public library
APLSV directories, including
information, and drop worksnaces

Normal response: none.
ExaMple: )DELETE 1212

)HI up to 120 characters of text
Effect: Prepare a to be sent to each user as r.P. sip"ns on.
Normal Response: None
Exampl e: )HI )LOAD 1 tlEf-IS PRINT 1 FOR SY8TEN CHANGPS.
Notes: ')HI followed by a return any previous PT
Message.

)PA up to 120 characters of text

Effect: Send a public-address to all users
Normal response: none.

Example: )PA APL SHUTTING DOWN FOR MAINTENANCE AT 23:55.
Notes: A PA message may s po l 1 the appearance of users' ou t ou t , <'no
should be used onlY when an must be 5pnt. Thr
PAWAIT function in OPFNS can be used to determine the pnrt
numbers of any ports which have not received the most rpcent PA.
)PA followed by a car r l axe return cancels the PA.

)HIPA up to 120 characters of text

Effect: Combined )HI and )PA commands.
Normal response: none.
Exampl e: )HIPA APL RUNNING UNAT'l'ENDF:D UNTIl, BAM APRIL 4TH.
Note: )RIPA is no rmal l v used when s t ar t l nz the svs t en to he s ur»

that all users see the HI

)LOCK account-number

Effect: Prevent a user from signing on.
Normal response: none.
Notes: If the locked user a t t erno t s to sign On he wl l l rr'ceive the
trouble report NUMBER LOCKED OUT. )LOCK has no Affect nthpr
than to prevent the user from SiRning on. The user's
workspaces are not affected. Account nUMhprs locker! alit ?rp
preceded by * in the APLSV Utility ACCTG

Example: )LOCK 2223
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[library-quota] [shared-varfable quota]

The non-privileged commands shown below have characteristics
slightly different from the same commands executed at a normal
APLSV terminal when executed from the recording terminal:

)OFF
)CONTINUE

The APLSV recording terminal can be moved from one 2741
to another while APLSV is running by simply signing off the
first 2741 and signing on the second. Users will not be able
to sign on or off while the operator is signed uff. APLSV
terminates following the operator's sign off only if the
SHUTDOWN operator function (or 12IO) has been executed.
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)LIB
)SAVE
)DROP

A privIleged terminal may execute these commands for' any
public or private librarYh An attempt to save or drop a
workspace belonging to another user is executed as If the user
himself were saving or dropping the workspace.
Example: )DROP 1234 CONTINUE

)MSG
)MSGN

There is no d l s t l nc t lon between these commands i, s Ince the
recording terminal is ready to receive a reply any time the
keyboard is locked. Messages recording terminal are
never preceded by the character B.

)MSG OFF and )NSG ON

result in INCORRECT COMMAND when attempted from the recording
t e rml ne l ,

(

Passwords on saved workspaces are inviolate. A privileged
user can neither override nor learn a workspace password. If a
user saves a workspace using a lock and then forgets the 10ck r his
only recourses are: 1) to drop the workspace; or 2) have an earlier
version, whose key is known, retrieved from an APLSV dump tape by
the APLSV Utility. Account-number passwords can be changed at a
privileged terminal by an )ADD command, but cannot be removed •.

The workspace 314159 OPFNS (Operator Functions) contains a
collection of APL programs which are special ized functions for
controlling the running system. They enable the operator to do
such things as set or remove express time limits, determine free
port numbers, and forcibly sign off designated users. In addition
to the specialized functions, the APLSV operator has available the
full facilities of APL. The operator functions will often be used
In combination with APL expressions and with each other.

Each line available for use by users of the APLSV system is
referred to as a QQr1. Each port in the system has a QQr1
which is typed to the user when he signs on and off. Some
functions in OPFNS workspace take port numbers arguments
(for example, BOUNCE 1 4 23 would force users on ports 1, 4, and 23
off the system). Others return port numbers as· results (for
example, SUSPECT 20 returns the numbers of ports which, though
signed-on, have been idle for 20 minutes.) The functions which take
port numbers as can also take as arguments the results of
functions which return port numbers (thus, If SUSPECT 20 returned 4
29 ,38 as the port numbers of users who have been idle for 20
minutes, BOUNCE SUSPECT 20 would force the users on ports 4r 29,
and 38 off the system).
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Some functions in the operator's workspace may be used to
combine port numbers (thus BOUNCE (SUSPECT 20) EXCEPT 4 would/. if 4
29 and 38 were the port numbers of idle users, force users on port
numbers 29 and 38 off the system, but would not affect the user on
port 4.)

The. operator functions all Ignore invalid port numbe r s ,
Thus, BOUNCE 99999 would result in the report OKAY but no action.

fQLti A system with many more enrolled users than ports
may find it convenient to offer some ports on which an automatic
limIt to the length of a session has been imposed. When a user
signs on such an QQL.t, he rece i ves the message .;APL. SV"
EXPRESS. After the express time-limft has expired, the user is
forced off and the active workspace is automatieally saved' as the
workspace CONTINUE In his private library. A suitable time l Irn l t
Is typically 5 to 15 minutes. On express ports the )OFF HOLD and
)CON'l'INUE HOLP system commands behave 1 ike )OFF and )CONTINUE
respectively.

Ports may be designated as express ports during system
installation and while APLSV is running. '

Operator The following sections describe the principal
functions included in the distribution workspace OPFNS., The
variable DESCRIBE in OPFNS contain a brief summary of the
functions, alphabetically. Functions in OPFNS not described
are auxiliary functions which are used only by other functions.

The following functions report or alter system values that
relate to all ports of the system.

NAME and SYNTAX DESCRIPTION

FREE Returns the phone numbers of a l l port s not
currently signed on. Phone number.s are associated
with ports by means of the function INITIALIZE.

FREE
2496600 2496603 2496608

SETLIMIT n Sets the express time limit to n minutes,
effect for any §YQ§£gygn! sign-oo at any
port.

SETLIMIT 15
8

to take
express

SHOWHI

(teturns the prior limit)

Reports the current HI message to be printed with
each sign-on.

SHOWHI
OPR: PHILA- APL RUNNING UNATTENDED UN'l'IL 0730EDT
WED. AUG. 5.
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SHOWPA

SHU1'DOWN
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Returns the current time limit for express ports,
in minutes.

SHOTYLIMIT
8

Reports the last PA (public address) message
SHOWPA

(blank line means no current PAl

Conditions the system for APLSV shutdownL All ports
not In use are disabled, and no subsequent sign-on
will be accepted. After the operator off at
the recording terminal, APLSV operation
SHUTDOWN Is DQ1 a process

SHUTDOWN
.APL SYSTEM SHUTDOWN INITIATED

The following functions report or alter the status of ports
of the system; vp stands for one or more port numbers .. Some of the
examples given refer to functions which are described but
whose meaning Is obvious.

NAME and SYNTAX DESCRIPTION
( BOUNCE vp

DEFUSE vp

Forces the users on the designated ports (with the
exception of the recording terminal) to be signed
off, after saving the active workspaces in
CONTINUE.

BOUNCE 2
OKAY

Removes the time limit for the current user of each
of the designated express ports .. The time limit
will be restored when the user signs off.

DEFUSE 18 19 20
OKAY

DEPRIVILEGE vp Removes the users at the designated ports
exception of the recording terminal)
privileged state.

DEPRIVILEGE PRIVILEGED
OKAY

{with the
f rom the

KBLOCK vp Makes the keyboards of the terminals on the
designated ports "normally locked", This is the
normal state of the terminal. In this
state a terminal can receive messages any time the
keyboard Is locked

KBLOCK USER 809380
OKAY



(
KBUNLK vp

LIMIT vp

PORT .vP

PORTS.VP
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Makes the keyboards of the terMinals on the
designated ports "normally un I oc kod", This is the
normal state of a user's terminal. It is unwise to
leave the recording terminal in this state when
others are using APLSV because sign-on and
attempts will be de l aye d until the kcvboa r d is
locked.

KBUNLK USER IJKT'
OKAY

Makes the designated ports express ports.
LIMI'l' PHONE 249-6600 2496601 2496602

OKAY

Reports the port numher, phone nUMber, multiplex
address, user initialk and account numher for each
of the designated ports.

PORT ON
2 2496601 012 LAM 267386
3 2496602 013 XPB 4000000, 22 2496621 026 P4I 1234
48 2496647 040 FeD 418965
128 2496727 098 OPE 314159
130 2496729.09A APL 1776

Reports in more detail than PORT the status of the
designated ports. The additional
includes the connect-time, CPU-time, and sir.n-on
time of the port.

PRIVILEGE vp

UNLIMIT vp

Places the users at the designated ports in the
privileged state. This will remain in effect,
unless revoked via the DEPRIVI£EGE function; until
the user signs off. In general, no one rut the
operator and APLSV system programmers shoulr! ever
be privileged.

PRIVILEGE 44
OKAY

Removes the express port status of the
. ports. (Note the difference between UN£IMIT ano
DEFUSE. )

UNLIMIT PHONE 2496600 2496601 2496602
OKAY
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The following functions return a vector of port numbers; vi
stands for one or more integers.

tlAME and SYNTAX DESeRt

(

11LL

DEFUSED

DOWN

EXPRESS

MPXAD I XX I

OFF

ON

PAWAIT

PHONE vi

PRIVILEGED

Returns the numhers of all ports in the system in
ascending order.

ALL
1 2 345 6 7 8 9

Returns the of the ports that are currently
express but heen rlefuserl hy the DRFUSR
function.

DEFUSED
2 3

Returns the numbers of thi ports that
DOWN

(empty line indicates no ports are disahled.)

Returns the numbers of the ports currently in
express s t a trs ,

EXPRES:.;
123

Returns the number of the port to the
hexadecimal multiplexor channel address xx, which
must be enclosed In quotes.

MPXAD I ;'3 I

6

Returns the numhers of the ports not currently
signed on.

OFF
3 6 7 9

Returns the numbers of the ports signed
on.

ON
,1 2 4 5 8

Returns the numbers of the signed-on ports that
have not received the most recent PA message.

PAWAIT
2

Returns numbers of the ports correspondin3 to
the designated phone numbers.

PHONE 2496603
4

Returns the numbers of the ports whose users arp.
currently privileged.

PRn'ILEGED
8



SUSPECT m

USER vi

USER 'abc'
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Returns the numhers of the ports on but with
no activity In the last m minutes

SUSPECT 20
4

Returns the numhers of the ports at which users
with the designated account numhers are on.

USER 3001 260419
4 0

(0 indicates not signed on.)

Returns the numhers "6f thA ports at which users
with the designated initials are signed on. (See
also the )ADD command.)

USER 'JAB'
5

The following functions produce groups of port froM
groups of port numhers; vpl and vp2 stand for one or More port
numhers.

UAME and SYNTAX OESCRIPTION

(

vpl AND vp2 Returns the numhers of the ports that occur in both
vpl and vp2.

1 2 3 AND 2 3 4
2 3

PRIVILEGED AND NOT USER 314159
5

numhers
vpz ,
vp2)
EXCEPT 3

VPl EXCEPT vp2 Returns the
hut not in
vpl AND NOT

123
1 2

of the ports that occur in vpl
(vpl EXCEPT vp2 is the SdmG as

NOT vp2

vpl OR vp2

PRIVILEGED EXCEPT USER 314159
5

Returns the numbers of the ports that do not occur·
In vp2, in ascending order. (NOT vp2 is the same
as ALL EXCEPT vp2

NOT ON
367 9

Returns the numhers of the ports that occur in
either vpl or vp2, in a scend l ng o r de r ,

1 2 3 0,7 2 3 4
123 4
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APLSV multiprogramming is meterc0 hy a
unit of time called a The quantum is the maximum time
which can pass before a scheduling decision is marle.

When operating in a multiprogramming environment, APLSV
ensures that other partitions receive frequent CPU service by
alternating its own priority between high anrl low. Uhen APLSV has
low priority, other partitions will get CPU service if they are not
quiescent.

The nominal proportion of time that APLSV has priority
is controlled by two system parameters, preset in the distrihutee!
system to 50 percent but modifiahle at any time hy the use of thp
PRIORITY function. Unless APLSV and some other partition bo t h
require heavY CPU service, the priority settin3 will have little or
no effect on system behavior. '

NAME and SYNTAX DESCRIPTION

c

PRIORITY a,b

QUANTUM x

Sets and reports the proportion of APLSV
high-priority time. a is the proportion when no
ports are in use, and b is the proportion when all
ports are in use. The priority proportion varies
approximately linearly with the number of ports in
use. a and h are fractions, between 0 an0 1. If
only one value is given, a and h are taken to he
equa 1 • If APLSV is to he run hy i t s e l f, system
overhead may he lowererl by PRIORITY to 1.

PRIORI1'Y 1
EMPTY WAS 0.5 IS 0.99
LOADED f,lAS 0.5 IS 0.99

The APLSV quantum <time-slice length) Is set to x
seconds. The initial value assumed by APLSV is .1
seconds. A good rule-of-thumh is that the auantum
length should be approximately the same as the
average time required to transfer a workspace to
the swapping device.

QUANTUM .05
0.1

<returns previous value)

Initialization FunctIon This function can be used to establ ish a
correspondencebetween-APLSV port numbers and telephone numhers or
other numerIc Identification. These can then he used as arBuments
to the functIons FREE. PHONE. PORT, and PORTS described above.

NAME and SYNTAX DESCRIPTION

INITIALIZE
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Shared Variable Processor Q12gr.ª!QI E1!!Js.!lQ!J2 lhe
which controls the flnw nf inforMation

between APLSV terminal users and auxillary processnrs, such as T510
or .hetvJeen two terminals that are vla
variahles. SVP runs without requirine action frnm the operator
the following functions will he of most use to system

SVMAP prints various statistics ahout the currént stateof SVP
operatíon.

(

SVMAP
STARTED OF'FERS WFS GCOL pSVS Tl?ANSFPRRF.D
07.21.45 102 O o ?9000 100:?5G

NOW +/ON 1tpPS r/+/ON r/1tpPS RPQUF.8T8
22.43.30 3 2 '13 22 1029

PROCESSOR VARS PROCESSOR VARS PROCF:SSOR -VARS
370 1 399 O 267386 2

STARTED is the time the APLSV systerl VJaS initi<Jtc". nDF!
15 the current time. WFS is the nurnrerof tiMes Ilscrs
have had to walt for storagc spaCB In SVP
could'transfcr a value. If this is larr.e, the
size of SVS, the storage area in SVP, given here as psvs,
should he increased by changlng the start rrocedure.
GCOL Ts the numher of times the arca has heen
compacted. TRANSFERRED is the nUrlher of hytes
transferred through SVP so faro +/ON glves thc numhcr of
processors 'or APLSV users currently Making use of SVP,
and r/+/ON gives the largest numher who have rlade use nf
SVP at any one time so faro ltpPS Bives the of
variables currently heing shared or offcrerl, and r/1tpPG
gives the maximum sharerl or offered at any one
time so faro REQUES'I'S gives the nlJrlhcr of rcqUE'sts of
any klndmade to SV?, anrl OFFRRS gives the numher of
variables shared so faro The remainrler of the display
gives' the processor identificatinn or sign-on
identification numbers of al1 current users of the shared
variable facility, and the nUMher of shared variarles
each is current1y using.

SVUSER id Returns a vector
processors sharing

SVUSER 370
·267386

SVUSER 267386
370

of identificatlon numhers of
variables with processor number

the
id.

SVUSERS Lists the 'current users of SVP anrl the proccssors they
are active1y sharing variables with.

SVUSERS
370 WITH 267386
399 WITH

267386 WITH-370
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819 tyufllQD2 The functions he10w are intended for
debugging the system, not for general use during APLSV operatlon.
Improper use of the REP functlon can cause system

'xxx' stands for a hexadecimal quantity of 1 to
enclosed in quotes. Hexadecimal arlthmetic is perfor!'11ed
2'5 complemente Integers without quotes may a1so he
these functions, and are interpreted as decimal va1ues.

8 rligits"
In 32-bit
used with

NAfvlE and SYNTAX

, xxx' AH 'xxx 1

ASUP

DESCRIPTION

Returns, in hexadecimal, the sum of the two
va1ues.

'3A' AH 2
OOOOOOSC

Returns, rn rlecima1, the heginnlng arlrlress of
the APLSV supervisor.

ASUP
458362

ASUREL 'xxx' Ca1culates the absolute arlrlress of
offset 'xxx' from the heginning of
supervisor.

DISPLAY ASUREL '140'
0000009D

rc1atlvc
the J\PLSV

DISPLAY 'xxx' Returns, In
four bytes at

DISPLAY
00006298

the contents of the
the óesignatcd storage adéress.
16

'xxx' DISPLV 'xxx' Disrlays, in hexadecimal, the contents of th0.
string of bytes whose length is given by thc
left operanrl, starting at the main
address glven hy the operando

12 DISPLV ASUP
06FF88 900FEC58 47FOE1EC 9500EAE5

DTH n

HTD 'xxx '.

Returns the hexadecimal quantity equivalent of
the integer n.

DTlI 12
OOOOOOOC

Returns the decimal integer equlva1ent of. the
hexadecimal quantity.

HTD '9C'
156



'x.xx' REP 'xxx'

SVCLEAR id

, xxx' SR 'xxx' ,
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Replaces the four hytes of main
designated by the left operand wlth the rlght
operando The functlon flrst llsts the nroposecl
change ano waits for a rcply. Typing anything
except a perlod followed by a carriagc return
causes the patch to be skipped.

(ASUREL '140') REP '0000009C'
0700C8 0000009D + 0000009C ?
(enterlng a period permits replacement)

0700C8 0000009D+0000009C

Clears the Shared Varlahle Processor table entry
for auxillary id. This
functlnn Is supplied tn allow writers of
auxillary processors to clecr their processors
f rom SVP in an ,f;me rgerlcy. I t villl neve r rE'
required In normal operation of APLSV •.

SVCLEAR 399
OFOC20 00016D70 80000000 00003A6A •..
399 CLEAR

Returns, In hexadecimal, the difference between
the two quantities.

'AO' SR 10 '
00000096

(
·XXX' VERIFY 'xxx' Verifles that the four hytes of maln

desis;nated hy the left arr;umcnt cantain the
right If the verification falls, a
return to inmediate execution Is forcerl.
Most useful in v/rltlng patchlnr; functions.

(ASUP AH '140') VERIFY 'ooooooro'
NOT VERIFlrD: 0700CS

Usually, a user1s only contact wlth the oreratlon ls
through h.is remote terminal. D:Jrinp; a reriod of systerl
malfunction, or when schedule changes have heen too ahruptly,
or when APLSV does not hehave as expecteri, the terrlinal can seCM
very remote lndeed. The following suggestlons are intenderl as a
guide to runnlng a reasonable APLSV servlce.

1. Publlclze an Operator numher for a telcphone neé1r
the recordlng terminal.

2. Puhllcize and encourage the use of the 1 NRWS. lt
contalns functlons for rllsplaying notes to
schedules, and schedule dcvlations. It a1so contains functlnns
for the APLSV Operator's or system prOp,r<lfllnlCrS' U50. In
to or modlfying these dlsplays. netallcrl lnstructions for
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Modifications are in 1 NE/-lS under the name NEflS11/t]UllC.
Instructions for the user are in the APL\3GO User1s t'anual,
Appendix S, ano in 1 NEWS under the name DESCRIBE. The
workspace 1 NEWS should contain adequate ¡nforMatlon
the auxiliary processors availahle at the central lnstallatlon
for use with the shared variahle facility.

3. Make use of the )BI command to post last-mlnute notes and
schedule chanees (and admonitions to look at 1 NEWS.) If APLSV
is 1eft running wlth no one at the recorrling terminal, leave a
)HI message saying APL IS RUNNING UNATTFNDEn UNTIL 2400, or
some such. To post a Message at the time you sign nn, use
)HIPA so that users sienlng on at the same tiMe you do will
a1so get·the message.

4. Fo1lowing a system failure; bring up APLSV as rapirlly as
possib1e. Rememhcr that auxi11ary processors must be stoppec
and restarted if APLSV fai1s.

5.

6.

Avoid arhitrary schedule changes.
may Inconvenience many users.

A baff1ed user wil1 sometimes
operator via an )OPR mcssage. Try
him in touch wlth an or at
the questlon, without Jndue rielay.

Rememher that such a chanf,c

requcstass¡stance fron the
to his question, put
least acknowledge rcceipt of

( 7. Use the )PAcommand s',1ringly. It can ¡nterfere \'Iith a uscr's
carefully-arranged output. Also, hecause there may he a
signIficant delay hetween your sendlng él )PA and the
receiving it, Indicate all tiMes by clock time -- for instance,
say SYSTEM SllUTTING DOWN AT 21: 30, not SYSTE/, SJ!UTTIllG DDY/N nI
5 MINUTES.

8. No more than five minutes hefore APLSV is scherlulcd to shut
down, execute SBUTDOWN and notlfy users vla a )PA command.
Before sIgning off at the recorrling terminal, execute 80UNCE on
to forcib1y sign off any remaining users. If they are nnt so
signed off, thelr active workspaces anrl their CPll- and
connect-time charges for that session will he 10st.

9. Encourage users to change their account-number passworrls
occasional1y. Always ¡nclude a passworrl whcn you )ADD a new
user to the system (letting him know what It 15, of course.)
If an enrolled user gets the response NUMBPR nOT IN SYSTEM \'Ihen
he tries to sign on, it is 1 thathe has inarlvertently
changed his account-numher password. Two easy ways he coulrl
have done this are by signing off via )OFF: orvia )OFF:HOLD
The fIrst removes his password a1together; the
it to the word HOLD. lf neither of these explanations fits, or
1f a user has simply forgotten his password, yo.u can execute an
)ADD to change his password to an agreer!-upon \'lord. t1ot0. that
there is no similar method to recover él passvwrrl-protp.cterl
workspace.



-38-

10. Many important aspects of user security are at thc APLSV
nperator's discretion. The operator has tho ahll ity mentinnp¿
aboYe to chanr;e account-number pass\'lOrds; to élny other
f"lort priviler;ed¡ to ascertain (via the APLSV Util ity) thc n.Jr10.S
of all \"lorkspaces . in a 1 ir.rary anó thc ar:ount of epI! tlnd
connect tiMe charged to a user. It is vital fnr user
confidence and for acceptance of a tiMe-sharing SystcM that
such facilities he useó with care and discrction. For example:
a. I'lequire posltive Identlflcatlon (a phone call, nr <1

personal appearance, rather than just a terminal
from anyone \'Iho asks to be privilegp.rl, to have his
password changerl, or who that a confldential or
proprietary file he mounted.·

h. Protect your own account-numher passworrl hy it
rer;ularly.

c. Treat the output at the recording terminal and results of
APLSV Utility accounting runs as tonfirlential husiness
records.

(
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PART JII

TSIO OPERAT10N

TSIO Is an auxlllary processor supplied with the APLSV system
whlch gives users at APL termlnals access to OS/VS data sets. It
Is started after the APLSV terminal system Is. started, in a
separate region from APLSV, ando uses the shared variable processor
for all communlcation with APLSV users. Detalls on the use of TSIO
may be found In iBM publicatlon, IIT510 Pragram Reference Manual"
(SH20-1463 ).

TSIO should always be run at a hlgher prlorlty than APLSV. In
VS2, this Is accompllshed automatically by the DPRTY parameter In
the EXEC'card produced durlng, installation. In VSl, however, the
operator must initiallze the partltions to be usad for AfLSV and
TSIO wlth the VSl DEFINE command so that theTSIO partition is
higher in priority than the APLSV partition (partition 1 is higher
in priority than partitlon 2). The APLSV partition should be
defined as non-deactivatable, but the -TS10 partition, If desired,
may be deactivatable. For example, in response to
*06 ENTER DEFINITION,

.the repl y

r 06,pO=(stp,128k,sn),pl=(g,128k,sa),
p2=(g,384k,sn),p3=(ab,384k,sa,last),end

would inltlalize a VSl system as follows:

PO SYSTEM TASKS
PI TSIO PARTITION
P2 APL PARTITION
P3 BATCH PARTITION

128K NOT ELIGIBLE FOR DEACTIVATION
128K ELlGIBLE
384K NOT ELIGIBLE
384K ELIGIBLE

When definltlon ends, the commands

s aplsv.p2
s apltsio.pl

wl11 start theAPLSV system and the TSIO processor in their correct
partltions.

Note: A·complete description of message IEE802A is contained in
IBM Publication GC38-1001 "05/VS Message Library: VSl System
Messages ll , provldlng more information on the DEFINE command.
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TSIO normally ooes not require intervention from the operator
unless an APLSV user requests access to a date or password
protected data set, or requests use of a tape or unit record
device. These requests, which take the form of operator messages

- on the OS/VS console, should not occur unexpectedly. If they do,
the OS/VS operator should reply.

r xx, 'M'
to deny the
permission
device, the
in the TSIO

reques ts. If, however, the APLSV
to update the data set or use the
aperator should rep1y fo110wing the
messages portion of sectipn.

user has obtained
tape or unit record
instruetions given

The operator can use the OS/VS modify command with TSIO. The
modify command has the form

f procedure-name.identifier,subcommand ,
where procedure-name.identifier 1s the argument given to the OS/VS
start cOmmand to initiate TSIO (for examp1e, ap1tsio.tsio for VS2
(ap1tsio.pl for VS1) and subcommand is one of the fo11owing TSIO
subcommands, which cause the action given.

.( USERS

SUPPRESS

SHUTDOWN

ALLOW

DETACH

Lists the APLSV sign-on identification of each
current TSIO user, and the unit address of the
device he is using, if any.

Prevents further users from signing on to TSIO.

Prevents further users from signing on to TSIO,
and conditions TSIO so that, when a11 current
users have signed off, the TSIO program wi11
terminate.

Returns TSIO to normal from SHUTDOWN or SUPPRESS
state.

Forces a11 tape or unit record devices off of
TSIO. Usefu1 only in certain emergencies, such
as when an APLSV user has requested a specific
standard labe1 tape, and the tape he has
supplied has an incorrect 1abel.

The stop command,. p procedure-name.identifier, can be used to
abnorma11y terminate TSIO with a dump. TSIO is an OS/VS subsystem,
and the OS/VS cancel command may not be used against it.
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Examples:

s apltsio.pl
DQCBOOI TSIO 370 NOW ACTIVE
f apltsio.pl,users.

DQCB071 TSIO USER DEVICE
267386 360
1234 oac
267386 182

f apltsio.pl,shutdown
f apltsio.pl,users
DQCB061 TSIO SHUTOOWN IN
OQCB071 TSIO USER OEVICE

1234 OOC

NOTE: When TSIO Is started from a batch stream InVS1, the modify
and stop commands must specify the JOBNAME only.

The maximum number of users that can use TSIO concurrently Is
determlned by the region or partltlon size and the number of DO
statements In the TSIO procedure with DDNAME beginning with WKDD.
The WKDO statements Impose an upper bound, and users in excess of
thls number must wait until some other user retracts his
shared-varlable interface. (f sufficient WKOD statements are
available, but there 15 insufflclent available space in the TSIO
region or partition for an additional user's 1/0 buffer s, the user
will recelve TSIO return code 14, indicating TSIO buffers fullo
The TSIO run deck produced durlng APLSV installation provides
twenty WKDD statements.

Ihe IS1Q QQgrªlQr TSIOPS.

The use of TSIO is controlled by functlons in the
APLSV dlstributlon workspace TSIOPS. These functionsmüst be
executed at the APLSV recording

Each APLSV user who wishes to use TSIO must be
1) Enrolled In the APLSV system by the)ADD command.
2) Glven a shared varIable quota (that is, allowed. to use

the shared variable facility) by means of a QUOTA
command.

3) Enrolled in TSIO by means of the TSIO operator function,
ADD.

For example, the followlng sequence of commands, entered at
the APLSV recording terminal, would be necessary to add user 8003
to the APLSV terminal system and allow him aCCeSs to TSIO.

)LOAD TSIOPS
SAVED 23.24;15 .6/27/73

)ADD 8003 RWALLEN:A20 3
)QUOTA 8003.3 3

8003 3 3 .0 o RWALLEN
ADD 8003
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There are 5 functions in the TSIOPS workspace.

ADD n,d

DELETE n

Adds user n to TS10 wlth user level d or
hls user level. (See the descrlption
level discrimlnants below.) If d
specifled, zero 15 assumed.

Removes user n from TS!O
DELETE 8003 8004-

8003 O
8004 14

changes
of user
15 not

8002
8010
9005
314159(

DISPLAY n

ULIST

FORMAT

Dlsplays the user level of user n, if n has been
added prevlously.

DISPLAY 8002 9001
8002 14

Produces, as an expliclt result, an array,
containing in its first column the sign-on
identlficatlon of all users enrolled in TSIO and
in Its second column the level assoclated with
each user.

ULIST
14
O
10
15

See "Initial izatlon of TSIO", below.

TSIO users are normally allowed to create data sets only on
the specific direct access volumes whose volume serials are
contained in the TSIOuser volume list, which is maintained by the
functions in TS10PS as follows.

ADJ) 'vol ser'

DELETE 'volser'

DISPLAY PVOLS

Adds a volume serial to the user volume list,
which 15 Initlally empty.

ADD 'APLPAK'

Removes a volume serial from the listo Returns
those remalning.

DELETE 'APL222'
APL111
APLPAK

Returns the current user volume list as an
array.

DISPLAY PVOLS
APLll1
APLPAK
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Access to data sets in the host system from. APL5V terminals
is restricted by means of discrimlnants which may be supplied to
the T510PS function ADD. The dlscrlminants, and their effect .on
the behavior of T510 towards the user to whom they are applied, arB
as fol1ows. More detalls may be founo In the T510 user's manual.

DISCRIMINANT eODE EFFECT

SPACE 8 present: The T510 user cau direct
access space on any TS IO vo 1ume, i f he
does not have UNIT level authorizatlon
and on any OS/V5 vo 1ume, i f he does.

absent The'TSIO user cannot allocate space. A
5YSTEM user (such as the
operator) must allocate any data sets
he is to write. If he has the ACCESS
discriminant, however, he can read and
possibly update, but not rewrite (with
SW), data sets created by other,
non-SYSTEM level, users.

UNIT

ACCESS 2

present: The TSIO' user can use the TSIO command
parameters UNIT and VOL . to access any
direct access device, and, with the
operator1s intervention, any unlt
supported by BSAM on the system.

absent: The T510 user Is restricted to the
dlrect access volumes in the TSIO user
volume listo

present: The T510 user can read (using the T510
command SR) other T510 users'. data
sets, if. he knows their identification.
He can use the T510 commands IR
and IRW aga inst other L1ser' s data sets,
if they are suitably formatted.

absent: The T510 user cannot access any data
sets but his own.

SYSTEM 1 present: The T510 user can access
in the OS/V5 system by
set name. He may also
certain restricted TSIO
parameters.

any data set
exp1icit data
make use of
commands and
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absent: The TSIO user may not access system
data sets since all data set names are
prefixed with TSIO followed by an
encoding of his APLSV signon
identificatlon, or, if he has ACCESS
permlssion, the signon identification
of the owner of the data seto

level is encoJed for a given user by adding together the
numeric code for eaeh discriminant and suppling this sum to the ADD
funetion. For example,

ADD 8003 10
would add user 8003 to TSIO with the discrlminants SPACE and
ACCfSS, which are codes 8 and 2 respectlvely.

Qf
When the APLSV system is first installed, the following

sequence must be ente red at the operator's to lnitialize
TSIO so that the TSIOPS ADD functlon can be used:

Center a perlod)
The typing element will nod when the operatlon is complete.

(

)LOAD XSIOPS
SAVED 23.24.25 6/07/74

)QUOTA 314159 100 10
314159 10010 .0 5 OPERATOR

FORMAT
WARNING. TSIO.UTABLES BEING CREATED. ENTER TO CONTINUF.

FORMAT formats the TSIO.UTABLES data seto
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if 1510 encounters a system error whJle performing some
operation on the behalf of an APLSV user, the user wlll receive n
two-element return code: 30 x, where x is one of the integers 1
through 8. (See SH20-1463, T510' Program Reference Manual). These
values of x have the following meanings:

x Meaning

1 VTOC FULL - The volume table of contents of the volume on which
TSIO attempted to allocate a data set cannot contain any
further DSCSs.

2 Allocation falled - OS/VS DASO space allocation failed hecause
of an OS/VS error.

3 DO Card missing There' is an error in the WKDD DD card
sequence in the TSIO procedure or run deck.

4 System Queue Error - OS/VS experienced an unrecoverable l/O
error while accessing SYSl.JOBQE.

5 System Queue Full - There were no free records on SYSl.JOBQE
when requlred.

6 Directory Error - During the close of a member of a partitionerl
data set, STOW failed, either because the is ful1 or
because of an l/O error.

7 CATALOG falled - The OS/VS CATALOG operation failed duringa
CLOSE, RENAME, or explicit CATALOG. This can be caused by an
inconsistent catalog structure or by an l/O error.

8 OPEN failed - An attempted OPEN was unsuccessful. This return
code wi1l be received if the OS/VS operator repl ies 'mI to a
request to update a date-protected data set or uses the detach
subcommand in a TSIO modify command.

In most cases, a system error return code will be correlated
with a OS/VS message on the system operatorls console; and the
action, if any, associated with that message should be taken.
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PART IV.

APLSV UTILITY OPERATION

The APLSV Utility program provides maintenance for the APLSV
Library such as formatting disk packs, copying workspaces from disk
to tape and vice versa, verifying disk ano tape reaoanility, ano
prlnting and punching accounting iQformation. Through the use of
these Utility operations, an instal)ation can, for instance,

1. Provide tape o( disk backup copies of APLSV library dlsks.

2. Retrieve individual workspaces or librarles from backup copies.

3. Reallocate the APLSV Librarles to conform to changed extent
boundaries.

4. Write selecteo workspaces onto tape for transmission to another
APL insta11ation.

5. Bill users for APLSV service, using installation accounting
routines.

8f1 !ªQg or !ªQg fllg refers to the one or more reels nf
tape written by a Utility operation.

11hrªry refers to an installation's whnle collection of
directories and workspaces, as stored on disk. 11hrªry or
y§gr llbrªry refers to the collection of workspaces associated with
a particular account number.

refers to a card or a card lmage, depending on device
type •.

Directorias holo informatlon concerning the enrolled users,
accounting records,passwords, and 11sts . of

saved workspaces.

or refers to the portion of a
disk pack described in a VTOC as being allocated for APLSV Library
storage. Library extents are numbered, beginning with O, in the
order in which the volume serial numbers are identified in the

installation macro cal1s.

fªrd refers to a card containing a
library number and, optionally, a workspace name. WorkspacA
selection cards designate particular libraries or workspaces for
lJtility operations.A.-maximum of 100 workspace selcction cards may
be included in a runo

refers to the library number, ano name, of a workspace.

k
A i5 any operation that writes

wor spaces to ulsk or tape.
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Table
Operation.

1, immediate1y below, summarizes the APLSV
A detai1ed description of each operation fol1ows.

Operation Para- Optiona1 Run Disk or Purpose and
Name meter Listing wi th APLSV Tape l/O Remarks

ACCTG O none ves disk Lists users and,
1 optional1y,

workspace names

2,x none ye"s disk Users and workspace
names for directory x--

3 none ves disk Users and workspace
names for
saved since 1ast fu 11
DUMP

BILLING none none no disk Produces b i1 1 i ng
information using
insta11ation-rlefined
forma tt i ng routines

CREATE O ws names no both A11 ows changing
written number of directories
on disk wi thout forma tti ng

( library data sets

1 ws names no both Spec i a 1- purpose
written fonn of RESTORE
on disk for sysgen

DISKFMT 1i brary none no disk Hrites ful1-track
extent records on a library
number extent

DUMP tape ws names no both Wr i tes al 1 director-
record written ies and workspaces
length on tape (wss) to tape

INCDUMP tape ws names no both Wr i tes al 1 director-
record written ies and recent1y-
length on tape saved wss to tape

LEVEL O none ves none APL\360 compatibi1ity

1 none ves none APLSV compatihi1 ity.

RESET none none no disk Reset time accounting.
---

RESTaRE none ws names no both i tes di¡-ectories
written and workspaces from
on disk tape to 1ibrary disk



HETRIEVE

SELDUMP

SELREST

TESTB1LL

TVERIFY

none

tape
record
length

none

none

none

ws names
wri tten
on disk

ws names
written
on tape

ws names
written
on disk

none

ws names
on tape

no

yes

no

yes

yes

both

both

both

disk

tape

Searches dump tape
for selected wss and
adds them to library

\A1rites selected
workspaces to tape

Adds al1 worksDaces
on tape to library

Llke BILLING, but no
accountin¡; reset

Readback check of
clump tape

VER1FY library none
extent
number

"

yes disk veriffes the reada-
bility of a library
data set

NSLIST

WSDUMP

none

none

none

ws con-
tents on
printet'

yes

no

none

disk

Makes other ODera-
tions list ws names

Prlnts contents of
damaged workspace on
SYSL1ST In hexarlecimal

TABLE 1: APLSV UTILITY OPERATIONS
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Utility operatJons are specified by free-field control
containing an operation name and, in some cases, a numerlc
parameter. Parameters may not be omitted. The operation name
parameter, if. any, must be separated by at least one blank. í\
completely blank card is ¡gnored., Any number of operations may b
performed in a single Utility runo

The parameter for operations that wrlte tape designates the
maximum tape record length •. The upper l,imit is 32750; the 10WH
limit isthe greater of 500 and the workspace size dlvided by 190.

A workspaceselection .'card contains a library numbct'
optional1y followed by one or more blanks and a workspace name.
The absence of a name designates the entlre library.
Workspace passwords must not be presento In workspace names, A--
and 0-9 are represented by standard EBCDJC codes, 4-Z are
represented by lowercase EBCDIC alphabetics, and 6 and Q are
represented by EBCDIC - ano =, respectively.

Examples of workspace selection cards:

314159 OPFNS

500

Refers to the workspace called OPFNS in
1 ibrary 314159.

Refers to all workspaces in library 500.

"\

A group of workspace selection cards is terminaterl by a caro
containing, as the leftmost nonblank characters, the word END.

ACCTG n -- List user information

Prints on SYSPRINT the account numbers, names,
connect and cpu times, counts of saved workspaces, and counts o:
occupied tracks, of all enrolled users. ACCTG O prlntsone
per user. ACCTG 1 prints, in addition, the names of all workspacé::
in each library, including common libraries. The library data ser
number, cylinder and head address, and number of tracks occupied is
printed with each workspace name.

,ACCTG 2,x prints information of the type provided by ACCTG 1,
but only for ACCTG 3 prlnts information of the
provided by ACCTG 1, but only for those workspaces saved since th
last full OUMP operation. This is equivalent to a sorted TVERIFY
on a tape generated by INCDUMP at ahy given time, and may be
useful, if stored with output, for future RETRIEVE operations.

BILLING Produce usage information for billing

Outputs user billing informatlon in
formato The billing operation reads cards . containing accoun-
numbers (and, bPtionally, other data), locaies and
accounting information stored In an APLSV dlrectory, and
the accounting information to an installation-defined formattir'
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program as described below in "Adding Installation Bill ing Routines
to the APLSV Utilityll. The use of card input to the billing
program al10ws selective billing (slnce a userls accumulated cpu
and connect time will be neither reset nor output unless his
account number appears on an input card), and It also allows
optional information 011 input cards to be combined with the
accounting output. Because the billing program buffers up to two
hundred input cards in order to minimlze disk accesses, hilling
output wil1 not usual1y appear in the same order as the input
cards.

CREATE n -- Create APLSV Library

When CREATE 1 is specified, formats all library data sets,
builds directories, and then, reading a tape file wrltten by a DUMP
operatian, distributes enrolled among the directorles and
restores all workspaces to disk. Any lnformation 'previously
residing on the library extents ls destroyeJ. CREATE is needed
only to initialize an APLSV Library or to change the number of
directories. When a change in the number of directories is al1
that is required, CREATE O is specified. Th(s omits the formatting
of the library extents performed by CREATE 1.

DISKFMT n -- Format a library extent

('
'.

Writes records of the correct
extent n. DISKFMT is used when adding
conjunction. with DUMP and RESTORE to
backup library packs.

length throughout library
a new library extent, or in
change file names or build

DUMP n -- Write all directories and workspaces to tape

Writes all APLSV Library informatlon to tape for system
backup and individual workspace retrieval, and rewrites the current
time and date on disk for future incremental-dump operations.
Workspaces with internal-damage are flagged. The DUMP operation is
referred to below as a full DUMP is used in conjunction with
RESTDRE, and when the amount of tape needed for an INCDUMP grows
beyond reasonable bounds. n denotes the maximum tape recordlength
in bytes.

INCDUMP n -- Write directories and recent1y-saved workspaces to
tape

Writes to tape
have been saved since
of incremental dumps,
tape storage required
tape record length in

al1 directories, and those workspaces which
the time of the most recent fYll Use
rather than ful] dumps, reduces dump time and
for system backup. D den0tes the maximum
bytes.

LEVEL n -- Set system level for tape output operations

APLSV workspaces written by this system are wlth
workspaces produced by-earlier versions of APL\360. The LEVEL
control card determines whether conversion to APL\360 compatible
workspaces is performed before the workspaces are written to tape.

,/

·1
/
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LEVEL 1 speclfies that no converslon Is to be performed (APLSV 15
level 1). LEVEL O speclfies that a tape in APL\360 compatible form
ls te be produced. The conversion performed in LEVEL O 15
equivalent to typing a right arrow at an APLSV terminal until
O=pOLC. The most notlceable effect is that enly global variables,
functions, and groups remaln in the workspace. If a dump taken
from APLSV wlthout a preceding LEVEL O card is mounted as input to
a restore operation In an APL\360 system, lt wlll be rejected with
the message "NOr AN APL DUHP TAPE".

RESET -- Reset Accountlng' Information

All accumulated CPU and connect time charges a,'e reset to
zero.

RESTORE -- i te di rectori es and workspaces from tape tod i sk

to disk a11 Information from a full-dump tape file or
from an Incremental-dump file and its assoclated ful1-dump file,
reorderlng workspaces to elimlnate storage fragmentation. RESTüRE
is used to from damage to library packs, to condense disk
storage, and to transfer the APLSV Library to alternatepacks.

When restorlng from a combination of full and incremental
dumps, the incremental dump tape is mounted first. The utility wil1
restore the user accounting to the time of the incremental dump and
make for each user a list of al1 workspace nani2S saved at that
time. It wil1 then read first the incremental dump tape and sccond
the ful1dump tape, saving only those workspaces which appear in
each user's 1lst, so that workspaces dropped since the fu11 dump
are not added back to the user1s 11brary. If a workspace occurs on
both the full and Incremental dump tapes (because a new version of
it has been saved slnce the ful1 dump), the flrst copy (the one
found on the incremental dump tape) is the one saved.. When the
restore is complete, the utillty scans al1 user accounts for-
workspaces not found on elther the full or Incremental dump tapes,
and e11mlnates these workspaces from the user's printlng a
message for each misslng workspace.

If an entire llbrary data set is 10st, beca use of machlne
fallure or other calamity, an should be taken, ignoring the
read errors which wll1 be produced. Thls INCDUMP can be
as the flrst tape of a restore operation (assuming the library data
set containlng the dlrectories was not the one 10st). When the
ut i 1 I ty has read th i s I tJCDUMP, i t wi 11 accept the prev ious INCDUMP
tape and then the full dump tape. In thls manner, only the
workspaces saved on the offending library data set between the last
INCDUMP and the calamity will be 10st, and a list of the workspaces
10st wlll be obtained at the end of the runo Note that thls
procedure may result In the restoratlon of an of a
userls workspace, and' that al1 of the utility output should be
preserved as reference material at least untll a11 users affected
have been informed.
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RETRIEVE -- Retrieve selecterl workspaces from tape

Reads \'lorkspace selection carrls from SYSIt!, thp.n seélrcht:s n
tare file (vlritten hy DUIlP, or SELl"'llt··r) for the selp.cterl
workspaces and wr!tes them to disk. Up to one hunrlred workspace
selection cards can be processed in one RETRIEVE oreration¡ cxccss
cards are logged on SYSPRltlT and ignored. RETRIEVE terminates \'Ihen
al1 workspaces have been retrleved, or when the enrl of the tare
file 'is reached. Namcs of workspaces or lihraríes not found on
tape are logged on SYSPRINT. Sea the dlscussion

SELDUMP n -- Dump selected 00rkspaees io tape

Reads workspaee scleetion eards from anrl writes the
selected workspaees and libraries to tape. Worksnaccs with
internal damage are flagged. SELDUMP is usad to transfer
workspaees from one installation to another, or to provirlearchival
storage for users. Any number of worksrace sclection cards méiY he
processed by a SELDUMP operation. n denotes the maximuM tape
record length in bytes. Consult rlescription of the LEVEL
command befo re sendlng workspaces to other installations.

SELREST --o Merge workspaces from tape ¡nto an APLSV Library

Reads workspaces from a tare file (usually written hy n
SELDUMP operation) and incorporates them into the APLSV Lihrary.
Horkspaces processed by SELnEST and are by a
mechanism similar to the APLSV )SAVE' commanrl. l\ vlOrkspace \'lÍth i:I
name and number matching that of anothcr workspace en disk replaces
the previously stored workspace¡ a uniquc is
adrlee! to the 1 ist of \IIorkspaces in tlle 1 ihrary (an,'
may eause an ¡ncrease of the werkspace quota, to prcvent the count
of saveci workspaces from exceeding the quota)¡ él ...lor-kspace I,hose:'
lihrary number does not correspond to any 1 ibrar-y numbcr in the
system Is logged on SYSPRltlT and rejected. The state inrlicators of
workspaces from APL\3GO are cleared.

TESTnlLL -- Execute the BILLlt!G oreratlon
Installation-defined routines

to test

Executes ltke the BILLING operation, except
information in the directorles is not reset
discussion under BILLltlG.

TVERIFY -- Verify readability of APLSV tape file

that acceuntin,f';
to ze ro. Ser

Reads di reetories and worksraces frol'1 tape ano i?;nores the;l1,
excert for printing error messages if any \'!orksré'lces .:annot h" rcad
correctly. Any single DUr1P, or SELf1Ut'r tape file can r·e
cheeked wlth a TVERIFY operation. Ver¡ficat¡on is particularly
important on tapes dest.ined for archival or for shinmcnt to
another Installation, or if tape drive malfunction Is suspecterl.
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VERIFY n -- Verify readability of lihrary extent

Reads al1 tracks withln library data spt n and
incorrect-length records and nata checks. is
useful In checklng for a damaged disk, or for accidental
overwrlting of an APLSV library extent. lt does not check the
internal validity of workspaces. Recovery procerlures are explainecl
underthe RESTORE operation.

WSL1ST -- Request 11sting of workspace names by cther orerations

Causes al1 fol10wing
RETnIEVE, SELDUMP, or TVER1FY
SYSPRltlT the time and date of savinp;, anr!
ofench workspace wrltten to disk,or tape.

r f PI P, !" ESTr""':-:,
operations to print nn

numbcr anrl nano,

WSDUMP -- Prlnt contents of damaged workspace

Inclusion of a WSOUMP card
RETRIEVE, TVERIFY,
. contents of any damaged workspaces
SYSPRINT.

a CnEATE,
or SELflU/'P operntion causes thc
to be printed in hexarlecinal on

( The region or partition size rcquired for
APLSV Utllity operation is approximatcly 35000 hytes, plus
the workspace size, plus space occupic<i hy insti111ation-defined
billing programs. If additional equivalent to thc
\'lOrkspace size is availahle, l/O overlap \':ill allOl'¡
workspace-transfer operations to be executerl more

The JCL used to execute the
gene ra ted and punched by the Rut! lJT 1L I TY
Instpllation of APLSV.

Notes:

rmcro
lJtility
rlurinf';

i s
thc

1. TheAPLSV swap files are not used by the Utility.

2. A SYSPUNCH DO statement is requirerl only output is
to be produced. The default is 'LnF.r.L=80.

3. A SYSPRINT DD statement is required for al1 utility oreratinns.
Its default is BLKSIZE=131,RECFM=VRA,LRErL=125. The of
SYSPUNCH and SYSPRINT may he respeclflerl on the nD statenp.nt.

4. The fleld must hegin with charactcrs spccifiecl in
the APL JOBNAME macro durlng APLSV instal1atinn.
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The operatlng system wlll n0rmallyallocate tape
unlts and request that volumes be mounted durlng the allncatlon
phase of Initiatlon ... and wili Issue a /10lHlT message él ne\'1
volume Is requlred on a drive. If the order or numher of voluMAs to
be mounted is not known, or If only one tane unlt is availahle, the
tape OD statements should speclfy deferred mountlng. If tapes with
standard volume lahels are to be used, thc TAPF.l and TAPE2
statements must speclfy LABEL=(l,BLP) and an OS/VS reader wl¡lch
permits the use of BLP must be used to read the util ity JnR.

Note that the Utility does not support OS/VS standarrl tane
label processlng - it slmply preserves' the vnLl I.a!-'cl.

ª Q!lUf, ltlr;!2!lt:1f ... 2r Execute the lit i 1 Ity \'!i th
the appropri ate control cardo Follow- a control' car ri hy
workspace selectlon cards and an ENO cardo

TAPE2should never be [)UrWY. If only one tape r.rive is
availanle, make the VOL=SER= the same for TAPEl and TAPE2.

ª BgIITlgyg, SELREST, or TVEPIFY an APLSV
dump tape and execute the control
cardo Follow a REnUEVE control carrl hy up to one hunc1red
workspace selection cards and an END cardo The dcscriptions of
individual operations indicate the klnds of dump tapes uccepterl hy
each operatlon.

EgrfQrmloz ª RESTORE Execute the Utillty with a RESTorE control'
cardo The tape--ñioüñting sequence depends on thp. kinds of tapes
involved. To restore llbraries as of the of a full rlump,
mount the full-dump tape file. To restore lihraries as of the time
of an incremental dump, first mount the lncrem¿ntal-dump tape file.
When the incremental-dumn file has been processed, the Utility will
requestmounting of the associated full-dumr tape file to complete
the RESTORE process.

Egrf2rml.oz ª !H111.tlsa Qr any tapes or di sks ¡¡eeder'by installation-written billing routl¡¡es. Execute the Utility with
a BILLING or TEST.BltL control card followed by hillin¿,; input carrls
for theusers being billed, followed by an ENO cardo

EgrfQrml.oz Q!ngr Include
control cards in the Utility jon deck.

the appropriatc
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hf1§Y System generation prúcedures, including
designatlon of the number of dlrectories and of library extents,
may be found in PART l. The steps below must be performed if
changes are being made to the number of directorias or number of
libraryextents.

l. Dump the APLSV Librarles to tape uslng the DUMP control card
(see, however, 4a).

2. Make any necessary changes In the APLSV Instal1ation and
re-Install APLSV as . decribed in' PART l. (The OS/VS nucleus
need not be re-linkedited unless the type 1 SVC number is to be
changed.)

3. If APLSV Library extents are being added,or changed,
disk packs are to be used for the APLSV Library,
IEHPROGM utlllty program to allocate each new or
ex tent.

or new
use the
changed

(

4a. If the number of directories has noí been changed, perform a
DISKFMT operatlon on each new or changed extent, and RESTDRE
the APLSV Llbrary from the tape written In step l. In this
case, step 1 can use the INCDUMP control card, and the INCDUMP
tape created there, followed by its preceding DUMP tape, can be
used as input to the RESTORE.

4b. If the number of directories been changed, CREArE the APLSV
Llbrary from the tape written in step 1, using the CREArE o
optlon to avoid reformatting all packs. In this case, an
INCDUMP tape may not precede the DUMP tape.

It is posslble, on a machine with sufficient storage, to
execute cartaln Utll ity operations concurrent)y wlth APlSV.
Table 1 Indicates the operatlons that permitted while APLSV is
runnlng.

The utility depends on the OS time and date for proper
operatlon. Make sure that time and date settings are consistent
with those set for APLSV operation.

The Utllity preserves, but disregards, workspace and user
number passwords. Knowledge of a workspace password Is not
required to copy It from disk to tape or vice versa.

Reasonable backup for the APLSV Llbrary can be provided by
taking a full dump at Infrequent intervals andan incremental dump
daily. A daily full dump provides no so (after
the flrst full dump) the appropriate tiMe to take a fu]l dump is
when the Incremental dump output approaches a full tape reel. To
provide extenslve backup, dump tapes should be cycled as follows:
when all allocated tapes have been used for dumps, select for
re-use every second reel (or group of reels, in case of a
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multi-reel file) in chronological order, startinR with the
nlrlest. Then, when these reels are userl up, rppeat this selectinn
process on the entire set of reels. Wlth two or three dnzen raels,
this procedure will give adequate backup ayer the 1ife of a typical
system, wlth the recent past covered most thut;¡n
orphaned incremental-dump tape (one whose full-rluMP tDre has becn
re-usad) Is stil1 useful for retricvlng individual wnrkspacos.

Workspaces may he transferrerl hy tape to a system wlth él
dlfferent workspace slze, as long as the space actuéllly nccupierl by
a workspace i s notgreate r than the max imur1 s ¡ ze conf i rnr! fo r the
receiving system. The slze conversion 15 r\nne autoMatlcal':r vlhen
the IJtll Ity reads the workspace fromtape. Worksraces too ta
flt in the system helngrestored tn wl1l he élnrl

A TVERIFY operatlon should hl; perfnrmer f on nny filE'
intender.! for long-term backur or fnr shir:"1cnt tn nnothe::-
installatlon, and on .any tape fnr which the OS' tope r.rrnr
statistlcs Indieste an unusual numher of write crrnrs.

Users tend to rely on the cumulative CPl: anr! connr.cttinlr>s
APLSV prints at,slen-off for an informal recorrl nf lAval of
APLSV U&8. These figures are conslderahly less useful if
operntions, whlch reset time recorels, are pcrformcrl frequcntly. ¡\n
ACCTG operatlon perfonned dallyean prnvirll"! an élurlitahle rC'corrl nf
usage; and the recording termlnal'soutput 'holrls a rp.corrl of 0.vcry
sien-on and slgn-off, though not of CPU time. ePI' cnnnC'ct
tiMe record s for the sesslon are updated each tiMe a user él
workspace in hls ownllbrary or slgns off.

A full or incremental dump oparation should fol10"1 rathar
than precede billing, so that any suhsequent will not alsn
restore accountlng Informationforwhich the uscr has alrearly her.n
bllled. Dependlng on local accounting practlce, an ACeTG n
and after the billing may be advlsahle.

Tape files wrltten hy DOS verslons of the APL\3CO Utility
clistributed before July 1969 cannot he reael hy the Utility.
APL\360 librarles on disk packs used by earlier versions of APLSV
cannot he read or written correctlv hy the currcnt ¡\PLSV SystCM or
by the current Utillty.

1he SYSPRINT output from a Utlllty run a
record of program output, and of SYSIN anrl operator input.
this output forlnstallatlon recorels, and for analysis by
programmers.

complete
Petain
systerrJ

\'lhen v/orkspaces are being transmitted to another
installatlon, it ls gooo practlce to rlo a HSLIST opcrati0n hp.fore
the operation, and to send the SYSPf'll'T output
the tape. Be sure to use a LEVEL O ca rd hefore the SELf'lH'r ca re!.
A TVERIFY operation should also he performed on the tape tn be sura
It can be read.
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This section sets forth the rules for writing ano
hilling routines to APLSV. Billine routines May he adrlcrl rlurin;:
system generation or at any later tiMe; they necd not he aelded ot
all if there is to he no billing of users.

The Utility BILLltlG or TESTBILL operation reads caro
containing account numhers{and, optlonally, other data), 10cat0s
and reSets accountlng infc)rmati.on storcd Inan APL dircctory, an:!
providas the information to an
formattine programo The US(; of carel imar;e Inrut élllo\'15 se1p.ctivC'
billing (sincee. user's accumulated CPU and connect time v:i11 ¡-r.
neither reset notoutputunless his account numher is on an innut
card), andit alsoallowsoptional information on inJ1ut carrls to he
coml?ined withtheaccountingoutput. Because the Uti1 ity huffcrs
up t0200 input cards inotder to minimizA oisk élccC'sse5, hi 11 in,":
outPUt wi 11 not usuaUy appear in the sarne order t1S the inJ1ut
cards.

(

The ·'.Uti lity performs card imaee re<:lding' and huffcrinr;,
directory reads, .Seélrches,and \'Jrites, anr! card punching. The
r<>lltlnes . tohewritten. hy the insta11ation for input and output
formattingare named APLUBIUl and APLlIRILF, anr! must he 1 ink-er'iter!
with the Utility. (lanera1 reeisters 2-12 mU5t re presp.rven ry
APLUIILN and APLUBILF.

Installation-written Routlne Oescrirtlons

APLlJBILN

Purpose: To scan an input carel for an account nUf11her, ane!
.It as a fu11word integer.

, On entry, Rl polnts to a two-word raraf11eter listo Th0. first
word 1s the address of an 80-character EBrrlC carrl im<:lgc, anrl thc
secono word is the ·address of a fu1lword in \'/hich to stor0. thc
converted account number. A zero value retLJrncr. for thc nccount
number causesthe Uti1ity to ienore the card, print an error
messaee, and continue processing. A negative value ,causes the
Utility to ignore the card '.'Jith no error APLl.'PIU' r¡¡y
modify the card image. The Utility ca11s !\PLUP,IUlonce for E'ach
input cardo

APLUBllF

Purpose: To prepare billing
optiona1ly to output it.

for o u t p u t , ü n
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On entry, Rl points to a two-word parameter list. The first
\'lord is the address of the sarlle 80"charélcter F.f{('fI¡r c3r.-l
passcd to APLUBILN, includine any modi"fications narlc ny J\.PLl'I1IU'.
The secand word is the address of a hlock of
rlefined by this OSEeT:

alLINFO
CONN
CPU
l'i I UJAMt:
B: U/SQ
BIUISA

OSECT
OS
OS
OS
OS
OS
OS
OS

F
F
CL12
Po
H .
H
5H

SECotm PA!1M' Fr.nt' LI. 1tlG
COmJECTEO TI 11' SECI30r:
COHPUTE TI m: 1t' SEG/300
SIO! or·1 NM'F. r:rrE
\'IORKSPACE OllOTA
ACTUAL -mn.'BEQ OF \'J(1!'Y-SPI\CES S!W':r'
TOTAL TnACKS ALL
RESERVED

The track cOI.mt in \'!ST!iACKS intludes tracks occupio'¡ flny
workspaces saved hy thlsuser in common lihriJries. /\Pll'r.II.F is
calleo once for each hi 11 ioe input card that W<:lS not rcjectc r ! ry
APLlJB I LNor by thel3l t UHGp/",ogram.

APLUBILF max prepare>oneor more output records or none. lf
output records " ti re be ing punched,punch i ng fllUS t he by ca 11 i nr;
the suhroutine APLUBILP.wlthJUpointing to a paramcter 1 ist v/hosp
single entry, is the .<address .of the 80-character EPcnl r outrut
record. APlUBILP outputsto SYSPUNCH.

Following the 1ast output, APLl'DILL cé1l1s .f\PLlIP-ILF
one addltlonal time with al1 fields of the second pararlctcr sct to
-1. If output isdone in tlle APLUBILF routine, this call mClY servp.
as a signal for APLUBILF toc1ose any output files. It éllso
providesan opportunlty to output summary totals. As usu'11,
APLUBILF must return to itscal1er.

Inc1uding APLUBIUI and APLUBILF in the APLSV Utility

1. Assemble or compile APLUBIUI and APLllIIILF, prcferahly as ()
single CSECT.

2. Li nk-ed i t the API. Ut il i ty, i ncl ud i n[:, I UI anrJ APLt'fll LF
rout i nes.

3. Before perf6rming a BILLING operation, mak0 surc that
APLUBILN and APLURILF hy tcstin3 them
the TESTBILL operation. Because of the done
the Utility, a pror;rafll check during a PILLI"G executinn. is
very likcly tú produce Ihil1ing output without
system accountine information •

. ..



B9y!!nQ The fol1owlng pages showa sample
COSOL programfor APLUBILN and APLUB!LF.

000:100
000200
000300
000400
000500
000600
000700
000800
000900
001000
001100
001200
001300
001400
001500
001600
001700
001800
001900
002000
002100
002200
002300
002400
002500
002600
002700
002800
002900
003000
003100
003200
003300
003400
003500
003600
003700
003800
003900
004000
004100
004200
004300
004400
004500
004600
004700

IDENTIFICATION DIVI8ION.
PROGRAM-ID. APLUIN8T.
REMARKS. ROU'l'INF.8 FOR APL BILLING.
BILLING-OUTPUT-CARD AND BILLING-INPUT-CARD RAVE
IN8TALLATION-DEFINED FOHMAT8. FORMATTn/(; 15 L'ONF: BY APlJUBILll
AND APLUBILF, .'

ENVIRONMENT DIVI8ION.
DATA DIVI8ION.
WORKING-8TORAGE
01 BILLING-OUTPUT-CARD.
02 FILLER PICTURE X. VALUE 'O'.
02 ACCOUNT-NO PICTURE X(1).
02 FILLER PICTURE X ,1 VALUE 8PACr;.
02 PROJ-NO PICTURE X(4).
02 FILLE'R PICTURE: X( 7). VALUE 8PACE.
02 DEPT-NO PICTURE X(3).
02 NAME PICTURE X(lSY.
02 TIME PICTURE 9(8).
02 FILLER PICTURE X. VALUE 1*',
02 CARDCODE PICTURE X.
02 FILLER PICTURE X(28). VALUF. 8PACE.

01 WORK-ACCOUNT PICTURE X(12). VALUE 8PACE.
01 CONCHG PICTURE 89(9) COMPUTATIONAL.
01 CPUCHG PICTURE 89(9) COMPUTATIONAL.
LINKAGE 8ECTION.
01 BILLING-INPUT-CARD.
02 ACCOUNT-NO PICTURE 9(12).
02 FILLER PICTURE X(68),

01 RETURN-ACCOUNT-NO PICTURE 89(9) COMPUTATIONAL.
01 BILLING-INFO-CARD.
02 FILLER PICTURE X.
02 ACCOUNT-NO PICTURE X(11).
02 FILLER PICTURE X.
02 PROJ-NO PICTURF. X(4).
02 FILLER PICTURE X.
02 DEPT-NO PICTURE X(3).
02 FILLER PIC'l'URE X.
0'2 NAME PICTURE X(J. 5) •
02 FILLER PICTURE X(42).

01 BILLING-INFO-CHARGE.
02 CONNECT PICTURE 89(9) COMPUTATIONAL.
02 CPU PICTURE 89(9) COMPUTATIONAL.
02 FILLER PICTURE X(12).
02 W8-QUOTA PICTURE 89 (4) COMPUTATIONAL.',
02 W8-ACTUAL PICTURE 89(4) COMPUTAT10NAL.
02 W8-BLOCK8 PICTURE 89(4) COMPUTATIONAL,
02 FILLER PICTURE X(10).



004800
004900
005000
00S:1.00
005200
005300
005400
005500
005600
005700
005800
005900
006000*
'J06:1. uO
006200
006300
0061+00
006500
006600
006700
006800
006900
007000
007100
007200
007300
007400
007500
007600
007700
007800
007900
OOSOOO

PROCEDURF: DITIISION.
ENTRY I A.PLUBILN t USING BI[,LTNG-TNPU'l'-CARD RF."l'URN-ACCOUNT-NO.
MOVE ACCOUNT-NO IN BILLJNG-INPUT-CAR9 TO WORK-ACCOUNT.
MOVE O TO RETURN-ACCOUNT-NO.
EXAMINE WORK-ACCOUNT RF:PLACING LRADINC SPACES Bj' ZF.ROES,
IF WORK-ACCOUNT IS NUMERIC TREN l'40VB ACCOUN'l'··NO IN
BILLING-INPUT-CARD TO RETURN-ACCOUNT-NO ELSE MOVE -1 TO
RETURN-ACCOUNT-NO.
GOBACK.
ENTRY USING BILLINC-INFO-CARD.
BILLINC-INFO-CHARGE.
IF CPUCRG NEGATIVE CO TO NO-OUTPUT.

WOUED CLOSE FILE RERE IF GOIMG TO TAPE OUTPUT.
IF CORNECT ZERO CO TO NJ-OUTPUT.

DIVIDE 13000 INTO CONNECT ClVING CONCHC ROUNDED.
DIVIDE 300 INTO CPU CIVING CPUCRG ROUNDED.
IF CONCRG ZERO MOVE 1 TO CONCRC •.
IF CPUCRG ZERO MOVE 1 TO CPU,
MOVE ACCOUNT-NO IN BILLINC-INFO-CARD TO ACCOUNT-NO IN
BILLING-OUTPUT-CARD.

MOVE PROJ-NO IN BILLINC-INFO-CARDTO PROJ-NO IN
BILLINC-OUTPUT-CARD.

MOVE DEPT-NO IN BILLING-INFO-CARD TO DEPT-NO IN
BILLINC-OUTPUT-CARD.

MOVE NAME IN BILLING-INFO-CARD TO NAME IN BILLINC-OUTPUT-CARD
MOVE 1>' TO CARDCODE IN BILLINC-OU'l'PUT-CARD.
MOVE CONCRC TO TIME.
CALL lAPLUBILP' USINC BILLING-OUTPUT-CARD.
MOVE '=' TO CAR'DCODE IN BILLING-OUTPUT-CARD.
MOVE CPUCRC TO TIME.
CALL 'APLUBILP' USING BILLINC-OUTPUT-CARD.

NO-OUTPUT. . -'&4

COBACK.
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PART V

INSTAlLATION-WRITTEN AUXILIARY PROCESSOr,S

An auxlliary processor 15 a program not written in APL which
performs a servlce for APLSV users. The Shareó Variable Processor,
SVP, provides an Interface from the APLSV system to such programs.
Thls seetíon is a guide to thelr implementatinn.

Al1 macros and copy code required for wrlting auxi1 iary
processors are In APLSVS.MACLIB, partitioned data set contained
in the APLSV optional machine-readable material. Famillarity with
APLSV as described in the APLSV User's Manual, and with Assembly
Language Programmlng in OS, 15 aSlumed. TS!O, primarlly the main
module, DQCVBTO, can be assembled as an example. It wi.11 he useful
to prlnt APLSVS.MACLIB{SVDEFN} fer reference while reading the
discussion below.

NOTE: An auxiliary processnr is a
Safeguards have been bui1t into SVP and into the
reduce the 11kelihood of an APLSV crash causeó by
auxillary processor, but they are not foolproof.
should be. taken if an auxiliary processor 15 to
APLSV Is providing regular service to users.

(
The Shared-Varlable Processor requires the use of two control

b1ocks: a Processor Control Vector (peV), anó a Control
Vector (SCV).

They are deflned as follows:

Processor Control Vector

PCV
PCVID
PCVECB
PCVTRAp·

D8ECT
DS 2F
DS) A
DS A

PROCESSOR IDENTIFICATION
ADDRESS OF AN ECS
ADDRESS OF TRAP ROUTINE

By conventlon, the ldentiflcation of an auxiliary processor,
PCVIO, eonsists of an Integer netween O anrl 1000 followed hy an
integer O. For example, the identification of TSIO is defineó as

DC F'370,O' PCVID

PCVECB must contaln the address of an EventControl Block in
the aux i 1 i ary processor. Th i s ECR wi 11 be posted when events
relevant to the auxlliary processor occur.

PCVTRAP must contaio the address of a routine in the
auxiliary processor. _ The functioo of this routlne is described
below with the discussion of data transfer.
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Share Control Vector

SCV
SCVID
SCVALUE
SCVNO
SCVPSX
SCVOTRER
SCVNAMEL
SCVNAME

DSECT
DS 2F
DS A
DS F
DS F
DS 2F
DS C
DS OC

PROCESSOR IDF:NTIF'ICATION
ADDRESS OF VALUP. DFSCRIPTOR
OFFER SEQUP.NCE NWfPFR
PERSHARE INDFX
INTENDED SHARFR'S IDENTIFICATION
NlJMBER OF CHAFA CTF:RS IN plANF
FIRST CRARACTER OF NAMP.

The meanlng of these flelds is descriherl with thp rliscussion
nf SeAN and SHARE.

. At the completion of any requAst to SVP, three separate
results are returned.

1. The condition code is set:
2 - indicates normal completion
O - indicates ftn error.
This is tested as follows:

PREREFPSX
BE ERROR

EXAMPLP. SVP RP.QUEST
BRANCH ON ERROR

2. The ECB whose address was passed to SVP (see SIGNnrl) cantains a
return codeo A complete list of return codes may found in
APLSVS.MACLIB(SVXOEFN).

A return c6de of O or 2 that the SVP renu"st
was rejected hecausp. of a temporary hlock. Thp condition code
is O and the routine is entered.

A return code of 4 or 8 indicates that the
completed. The condition code is 2.

·A return code greater than 8 that the SVP
request falled. Detalls of particular return codes are
discussed with each request, helow.

3. The request can have an explictt result which wrll he returnerl
either in a general register or in storage, on the
request.

The relationship an auxlliary prncessor and SVP is
analogous to the relationship hetween an APL user and APLSV. A
session hegins with a sign-on proceoure, conslsts af requests for
services, and terminates with a sign-off.
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slgning on, the auxiliary processor must a
the STAE must sign the
The m!nimal STAE exlt routine consists of the

TROUBLE: SIGNOFF
SR 15,15
BR 14

SIGN OFF BPPORE STOPPING
INDICATP NO RPSTART
RPTURN TO OS

(

The STAE routine Is enahle

STAE TROUBLP

A whlch termlnates without signlnR off can cause two
klnós of prohlems:

l. The processor id will remaln In the SVP processor tahle, and it
will he impossihle to sien on another processor with the
id. When this situation occurs, the function SVCLPAR in OPFNS
can he used to clear the tablee

2. If the ABENns when an APLSV user is actively
a variahle wlth It, an attempt may he made to POST an RB whlch
is no longer there, possihly causing an APLSV ARENn.

A speclal monitor for testing auxil processors ls
supplied with the APLSV system. It should he until the
experimental auxillary processar has becn fully dehuggcrl to
that the processor Is clearedfrom the system when it terminates.
The APLSV aperator function SVCLPAR should r-e lIsed \·,rhenever an
experimental processor terminates. It will report that tlH'
processor slgned off successful1y, or that it has cleared the
varianle entry.

The connectlon with SVP is estahlisheci hy a
which passes an approprlate pev to SVP.

Suppose the pev for processor 666 is defined as follows:

MYPCV DS·
DC
DC
DC

DA
F'666,O'
A(MYPCB)
A CMn'RAP)

PROCESSOR ID 666
PCVPCR ADDRPSS
PCVTRAP ROUTINP ADDRPSS

Then the signon request woulci be:

GO

*

SIGNON MYPCV
BE FAILED
CONTINUE PROCESSING

SIGN ON REQUEST

The hranch the SIGNnN macro wll1 r-c taken when
conrlition code has heen set to zero the was
rejected. The reason -for the rejection will be founci in
unless the pev was found to he invalid.
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Equate statements for al1 possihle return codes are found in
APLSVS. LI B (SVX[)EFt!). The poss i h 1e retu rn corles f rom SI r.r:ntl <'lnc!
their meanings are:

SVZNA

8VZPPP

SVZASO

SVZARG

SVZNE
SVZNIU

Normal end, CC:2, hranch not taken.
Numher in use: the irlentification containerl in PCVID is
already in use hy another processorj or was in use a
processor which terminaterl without off.
A1ready signad on: The auxi1iary processor the
SIGNON request is a1ready signed on with the PCVID giv0n.
SVP not active. This is rpturnerl by the type 1 SVC when
SVP is not running. If the rrncessor reen
hefore APlSV, hut i t i s that I\PLSV vii 11 r0.
started; the processor can rlelay for a few
(using, for example, WAIT), anrl thAn reissue thR
SIGNnN request. .
Processor tahle full. The rossihle numrer of
concurrent auxiliary processnrs is already sip:ned on to
SVP.
Argument error: The pev was not correctly fnrmerl or
not alignerl on a word hounrlary.

Once a SIGNOn': request has heen successfully cnf'lnleted, tha
rev is no longer required.

L§!ªhll§blng ª 2hªrgQ Yªrlªhlg
A shared variahle is

requires a valid SCV asan argumento
the SCV can be ohtained in two ways:

by a SHAPF request, which
The information contained in

1. If the auxillary processor is to
offered to it (TSIO operates this
ohtainerl by a SeAN request; which
argumente

wait until a variahlp is
ltIay), the inforrl1éltinn is
also taves an sev as its

2. If the auxiliary processor is to extend an offer ano thcn
for a matching offer from another user, it defines the
itself •.

,,/él i t
srv

§fªnnlng fQr Qffgr§ Before executing a SeAN to whether
any variahles have been offered to the n"ocessor id used in the

the SCV is first inltialized as follows:

SCVID must contaln the Id which was contained in pr,vln at
SIGNOn.

SCVALUE ignored.
SCVNO SVP numhers each offer it processes seouentially. I\n

auxiliary processor may wish to examine all offers made
to it, but only accent cartaln ones. This field, wbich
ls set to hlnary zero hy the auxiliary prncessor when it
flrst hegins examining offers, is set hy svr to the
sequence numher· of the offer current1y in the sev,
whenever the seAN oneration completes successfully. It
is normally left uni:l1tered so that the next SeMI issuerl
will only consider offers with hiRher sequence
If SeVNO is set to zero, all offers will he examined.
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SCVPSX ignoreo.
SCVOTHER must contain the processor id of the intenrlerl sharer. If

. the auxillary processor is to acccpt nffers froM any
user, SCVOTHER must contaln two zeros.

SCVNAMEL must contaln a single-hyte value which indicates the
number of characters available tn nama of the
shared variahle. If a specific variahle name is used
. the processor, SCVNMAEL MllSt cnnta ¡ n the nUMre r of
characters in the name.

SCVNAMF: must reserve at lf:ast as. lTIany rytes of storage as the
value in If name is te thp
auxll iary prneessor, then the fi rst eharaeter of Sr.Vf'h.IAE
must he binary zero. If the precessor reQuirp.s a
speelfic name, the name he formprl from the internal
APLSV él 1nhahet (see APLSVS. ¡.AACl.I (ZSn'POLS) ).

11111strations:

Define MYSr,V as fol10ws:

. MYSCV DS ," SF SHARF:/SCAN CONTROL vrCTOR

The SCV might be initial ized as fol1ows to regin for
an offer of any name for any user:

( USING
LA
MVC
MVC
MVC
MVI
MVI
DROP

SCV.8
B .MYSCV
SCVID(8).=F'666.0'
SCVNO(4),=F'O'
SCVOTHER(8).=F'O.O'
SCVNAMF:L.7
SCVNAME.O
S

MY PROCF:8S0R ID
START SFARr.P PROM OFPER ZERO
ACCEPT ALL U8F.RS
MAXIMUM 7 CHARS IN NAME
ACCF:PT ANY llAME

Each successive SeAN wou1rl on1y clear the fielrls scvnTHER and
and refresh SCVNMAF.L.

The SCVJ might he initia1 ized as fo110\'ls to make a specific
offer:

USING
LA
MVC
MVC
MVC
MVI
MVC
DROP

SCV.8
8.MYSCV
SCVID(8).=F'665.0' MY PROCESSOR ID
SCVNO.=F'O' ACCEPT ANY OCCURRFNCE

SHARF: WITH OPR ONLY
SCVNAMEL.3 THREE-CHARACTRR NAJ!R
SCVNAME(3).=AL1(ZV.ZA.ZR) NAUP IS 'VAR'
B
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The SeAN is then executerl;

*

seAN MISCV
BC 2,FOUNDONE
eLI MIECB+3,SVZNOF
BE r'¡AIT
AN ERROR OCCURRED

SEARCH POR OPFER
BRANCH IF OFFER FOUND
CHECK FaR NaNR FOUND
IF SO, BRANCH TO WAIT

The sev ts unchanged if the conditton code is O. lf an appropriatc
offer was found, the return code is set to SVZNE, the condition
cod& is 2, and the SCV is completed as follows:

SCVln
SCVA1JUE
SCVNO
SCVPSX

SCVOTHER
SCVNAMEL

SCVNAME

, '

unchanged.
unchanged.
contains the offer numher of the offer founo.
conta i ns the PEP-SHAP.E i ndex of the offp r founrJ (see
discussion of SIlA!1F., helow).
contarns the id of the processor which made the offpr.
contains the actual numher of characters in the variahle
naMe.
contains the varlahle name, or a truncaterl version if the
numher of characters is greater than the initial value of
SCVNAMEL.

Except ¡n 'the case whe re the sha red-va r i <lh 1P. name re tu rner! In
SCVNAME has heen truncaterl because it consisted of more choracters
than the initia1 value of the completed SCV is an

( appropriate argument for SHARE.

ª Before to
the SCV must be properly initialized as fo11ows:

share a variahle,
:f

SCVID must cantain the id contained in the pev at sign-on.
SCVALUE must cantain the address af a value descriptor (descrihed

1éter), or must be -l.
SCVNa ignored.
SCVPSX must he zero if a11 offers are to he searched. lf

non-zero, it must he the pershare index of a
offer, such as i s returned by SeMI.

SCVOTHER must cóntaln the processor id of the intended sbarer. If
any s;)arer is acceptable, it must he

SCVNAMEL and SCVNAME must contain a val id sharerl-variahle name,
l.e., SCVNAMEL contains the number of characters anrl
SCVNM1E contains the SCVtlM4EL charélcters,· in the internal
APL alphahet, of the name.

There are four.results from SHAr.E:

l. The condition codeis set to 2 (norMal enrl) or O (error).

2. The return code is set in the ECP whose address was passed in
PCVECB.
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3. General register O contains an explicit resulto

o indicates failure due to error.

1 indicates that an offer to another processor was extenJed
beca use no matching offer was found.

2 indicates that a matching offer was found and that the
connection has been establ!shed.

4. When the SHARE completes normal1y, ano the expl icit result in
GRO is 1 or 2, the SCV is completed as fol1ows:

seVNO

sevpsx

eontains the number of the shared-variahlc offer which has
just been established or accepted.
contains the PERSHARE index of the shared-variahle.

NOTE:
required to
operatlons.

The index
identify the shared

must he saved, as it is
variahle in all sur-sequent

The possible return codes from SeAN and SHARE and their
meanings are:

(

SVZNE

. St'ZNSO

the request completed normally (Ce=2). The. SCV anrl GrO
only contain valid results from SVP when this return
15 obtained.
The processor id contained in the SCV is not signed on to
SVP.

NOTE: In the case of an auxiliary prncessor using SVP
the OS type-l SVC, it is not possihle to rf'turn this ende to
the auxil iary processor, since the location of the Een is not
known. To detect this case, initial iza the ECR issuing
a request, and then test for a change when ec=o.

by
the

descriptor addressed
value contalned in

Thc value
a

partition.

storage protection:
SCVALUE did not
caller's region or
SVP-not available.
The shared-variable table is full, hence an offer cannnt
be extended.
An error was detected in the SVC or in the value
descriptor.
After $CAN, indicates that no matching offer was

SVZSPE

SVZARG

SVZNOF

SVZNA .
SVzpSP
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11lustration:

Referrlng to the 11lustratlon of SCAN, ahove, an offer
he found and accepted as follows:

SCAN MYSCV
BC 2.FOtlNDONE

SEARCH FOR OFFP.R
BRANCH IF OFFER FounD

FOUNDONE SHARE MYSCV ACCEPT OFFER
BZ FAIL BRANCti IF CC NOT 2
C O.=F'l t
BL FAIL BRANCil IF RESULT I.el o
BE OFFF.RED IF OFFF.R MADr.

* FALL THROUGH IF CONNECTION ESTABLISHED
L 2.SCVPSX-SCV(1) LOAD RETURNED PSX
ST 2.MYPSX SAVE FOR LATER USE

the SCV as an argument to SHAPE, was
completed by the SeAN hecause an offer was founrl, the expl¡clt
result must be beca use the offerer may have retracted the
offer hetween the SCAN and the SHARE.

(

A speclfic offer ls made much In the same
whlch has been inltlalized as shown ahove for a
offer. An addltlonal requlrement for SHAPE is
which must he val id or be -1.

way, uslng an SCV
seAN for a speciflc
the sevALUE fleld,

The offer to share a variable is withdrawn, whether or not It
is connected to another sharer, by a request to RETPACT. Thp
argument for. retract is a PERSHARE lndex obtained from a SHI\!'"\E
operatlon. Explicit results are returned In general reglsters O
and 1 as follows: .

Reglster O:

O indicates that the PSX did not denote a variahle shared by
calling processor.

1 indicates that the variahle was offered but was not connected
t6 another processor. The shared variahle has deleted
from Shared Variahle Storage.

2 lndicates that the shared variable was connecterl to another
processor. At the cornpletion of the rp.tract; this variable
remalns in shared variahle storage as a speclfic offer to the
processor which retracted.

Reglster 1: When reglster O contains 2, contains thp. sp.qucnce
numher of the specific offer to the retracting procp.ssor.
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Before an auxiliary processor terminates execution, it must
notify SVP as follows:

SIGNOFF PCV
SIGNOFF

or

l.,

When the Processor Control Vector whlch was used at slgn-on
is used as an argument, only the processor specif¡erl by is
termlnated. Thls Is desirable when a particular ;uxillary
processor signs on \"Iith many "irlentifications (e.g., APLSV).
SIGNOFF wlth no argument causes all procesSllrs en by the
program (determined hy the JOR STEP TCR) to hp. si.r;ncci cff.

The condltion code is set to 2 lf the sign-off was
successful1y completed, or to O If the processor was not slgned on.

An fQDlr21 vector (AeV) is associaterl In
sharer!-variaple storage wlth each-shared varlahle. For a rletailerl
descr i pt ion,' see the APLSV Use r' s Manua 1• The AeV may be se t hy
either of the processors sharlng a varlahle, and a temporary
combined vector calculated by oring together the two scttlnfs is
used when SVP determines whether an access 15 permlssihlc.

The access control vector may he set:

ACV MYPSX,B'1111' SET ALL INHIBITIONS

The current AeV can he examinerl hy:

ACV PSX

At the completion (CC=2) of an AeV rCQuest, the current
comhlned ACV 15 contalned in general register O.

ºª.!;ª IrªD§fgr
The shared varlahle processor appears to its users much llke

a storage nOXa Values of shared varlahles are set or rearl hy a
sequence of operations; an initial selectlon fol1owed by. the data
transfer.

Initial Selection Initial selection is accomplisherl hy issuing aPREREF; -TñdTcatTng a desire to rearl the valup., or a
indicating a destre to write. Roth of these reQuire a
PERSHARE index, returned by SHARE in SCVPSX, as an argumente svr
examines the Access Control Vector and the current state of the
shared variable, and returns in one of three ways:

l. If the sharcd variable cannot be accessed, eithcr because the
sharing processor has control (I,e., has completarl an initial
selection, but has not completed the data transfcr), the raturn
code is set to SVZLOCK, register 15 is set to the adrlress of
the SVP request, and the peVTRAP routine is entered.
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2. If an error in the request is detecten, an appropriate eore is
set in the ECB whose address was passerl in PCVECB at sIRn-on,
and the condition code is set to zero.

3. If the request Is permissihle, 12
u§ Qf the ECr, return code is set
to SVZNE or SVZtlOS (if no other J"lrocessor is sharinr.; the
variahle), and the condition code is zero.

At the successful cOMpletion of an inltial selection,
register O contalns -1 if there .is no valut' currently in
shared-variahle storage, orthe size of the value In hytes. It is
iMportant to note that Hhen a PPEr.EF is suecessful1y executed é1nd
Gno contains a value other than -1, then the write
operat10n will overwrite a value. The processor can
choose toabandon the write at this point in' order to read the
value (For an example,see TS\O).

lllustrations:

(

lo
RE'AD

2.
WRITE

PREREF MYPSX
BZ FAILURE
·C. . o. =F' O'
BL NOVAL

PRESPEC MYPSX
BZ FAILURE
C O.=F'Ot
BNI, WRITE2
RELEASE MYPSX
BREAD

ATTEMPT TO CAIN CONTROL
BRANCH IF ERROR
CHECK LENCTH OP VALUE
BRANCH IF flONF:

ATTEMPT TO CAIN CONTROL
BRANCH IF ERROR
CHECK FOR A VALUE
ca COMPLF.TE WRITE IF "OT
OTHERWISE. RELEASP. CONTROL
AND CO READ THF. VALUE

The possible return codes after an ertor in initlal selection
(CC=O) are:

SVZNSO
SVZIVS

SVZNV
SVZARG

Processor not signed on (see note unner SHAI1E).
Invalid sequence - the auxiliary processor alrcarly has
control of the shared varlahle from a previous ¡nltial
selection.
PREREF - no valUe availahle.
Argument error - the PERSHARE index does not denote a
variable shared hy the calling processor.

fCYIB8f BQY!!D§i When an initial selection operatinn cannot he
completed because the sharecl variable is unner the control of the
sharing processor or hecause the Access Control Vector" Inhirits thc
particular kind of request, the APLSV TYPE 1 SVC forces a return to
the address passed in PCVTRAP at sign-on rnther than to thc
instruction following ·the request. Register 15 contains the
address of the SVC instruction eenernted by the prEPEF or prESrr:r.
macro. The ECH whnse addtess was passerl in at sign-on will
be posted whenever any sharerl-variahle request by another prOCAssor
affects this auxiliary processor, and the PCVTP.AP routine can wait
on this ECB.
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Illustration:

MYTRAP STM
WAIT
NI
LM
BR

15.1,MYSAVE
ECB=MYECB
MYECB,255-ECBPOST
15.1.MYSAVE
15

SAVR USRD In WAIT
UNTIL SVP POSTS

CLEAR POST BIT
RECOVER RF.GISTERS
RE-ISSUR REQURST

In
operation
scheduler.

most cases, like TSIO, it wil1 wish
for anothe r use r. The TRAP rout i ne
In general, this wil1 take the fortTl

to
then

perform
recomes

an
n

MY'1'RAP

RUN

STM
LA
C
BH
WAIT
NI
L

LM
BR

O,15,RF.GSV(8)
8 .PTABLEN(,8)
8,LASTVAR
RUN
ECB=MYFCB
MYECB.255-POSTBIT
8.FIRSTVAR

O.15.REGSV(8)
15

.' SA VE RRGS
GET NEXT VARIABLf

WAIT FOR ANY ACTION
TURN OFP POST RT
START WITH FIRST VARB

RELOAD RPCS
CO TO INTERRUPT POINT

e

Data Transfer Once control of a sharerl variarle has heen ohtainerl
hy--a-süccessful initial selection oreration, thc nata transfer May
take place. The value is descrihed by a two-word value op.scrirtor:
the first wordcontainsthe arldress of the rlata area; thc sp.conrl
cantains the length, in bytes, of the value. (f the value is to he
passed to APLSV, it must be in the praper interna1 form, as
follaws:

MYTPE DS FLl DATA TYPE
* 1 - LOGICAL. 1 BIT PER ELEMENT
* 2 - INTEGER.4 BYTES PER ELEMENT
* 3 - FLOATINC. 8 BYTES PER ELEMENT
* 4 - .CHARACTER. 1 BYTE PER ELEMENT

DS FLl UUST BE ZERO
MRANK· DS H 4 TIMP.S NUMBER OF DINP.NSIOllS
MRllO DS F FIRST DIMENSION

The actual data
of bytes contained in
integers which denote
cn1umnsl as t.

l11ustrations:

elements beein fnllo\tdnr; plus the nUfTlner
MRAtlK. The elements ofW!¡JO are ful1word
the 1ength along each rlimensian, with the

l. Integer Matrix with 2 rows and 3 columns.

VALUE
LOC

DC
DC
DC
DC
DC
DC
DC

A(LOC.36)
FL1'2'
FLl '.0'
ll' 8 '
F' 2'
F'3'
F'1.2.3.4.5.6'

VALUE DESCRIPTOR
IllTECER TYPE

MRANK POR MATRIX
NRHO - 2 R(Jf¡!S
AND 3 COLUMPS
DATA



-72-

2. Character vector, 8 elements

VALUE DC
LOC ',DC

DC
DC
DC
De

A(LOC,16)
FL1'4'
FL1'0'
H'4'
F' 8 '
AL1( ZA. ZB, ZC.

VALUE DESCRIPTOR
CHARACTER TYPE

MRANK FOR VECTOR
MRHO - 8 ELEMENTS
DATA (ZSYMBOLS)

3. Logical scalar (value=l)

VALUE DC A(LOC.8)
Loe DC FL1'1' LOGICAL TYPE

DC FL1'O'
De H' O' MRANK FOR SeALAR
DC X' 80' VALUE=1

Note that, for a scalar, there are no dimensions and the data
begins immediately following

4. Floating-poir'it array (rank=3), RHO = 1,2,2

VALUE DC ,A(LOe,END-LOC)
LOC DC FL1'3' FLOATING POINT

DC FL1'O' FILL

( DC FL2'12' RANK FOR 3 DIMENSIONAL
DC F'1.2.2' MRHO
De DL8' .3, .2, .1 • O. -.1. -.2 '

END DS oF

Note that doubleword floating polnt values are not necessarily
aligned on a doubleword boundary.

When APlSV a value from SVP, it checks MTYPE, MRANK,
the elements of MRHO, and the length for validity and consistency.
lf an error 1s found, the value is ignored and the. APLSV user who
is referencing the variable receives a VALUE ERROR.

Data are transferred by the successful executlon of a data
transfer operñtion: POSTREF to read a value from SVP, and POSTSPEC
to write a value. These take the arguments:

POSTREF PSX.VALUE
POSTSPEe PSX.VALUE

where PSX i5 the PERSHARE index which was used in the initial
selection operation,. and VALUE is the. address of a value
descriptor. lf, for any reason, a data-transfer operation is not
to be executed, a RELEASE PSX must be issued to release control of
the shared variable. The length contained in the valuf. descriptor
for a POSTREF Cread) operation must be equal to the length returned
by SVP at the completion of the PREREF request.
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l11ustratíons:

1.
READ

2.
WRITE

WRITE2

PREREF UYPSX
BZ . FAILURE
e O.=F,'O'
BL NOVAL
e o .MAXL
BH LERROR
ST O. VALUE+4
POSTREF UYPSX.UYVALUE
BE FAILlJRE

PRESPEC MYPSX
BZ -FAILURE
e O.=E'O'
BNL WRITE2
RELEASE MYPSX
BREAD
POSTSPEC PSX,VALUE
BZ FAILURE

ATTEMPT TO GAIN CONTROL
BRANCH ON FAILURE
CHECK LENGTH
BRANCH lE NO VALUE
CHECK FOR TOO J,ARGE
BRANcn TO ERROR RTN lE SO
STORF LRNGTH IN DESCRIPTOR
MOVE DATA
.BRANCll ON ERROR

ATTEMPT TO GAIN CONTROL
'BRANCH lE ERROR
CHECK FOR A VALUR
GO COMPLETE WRITE IF NOT
OTHERWISE, HELEASE CONTROL
AND GO READ THE VALUR
TRANsn:R DATA
BRANCE ON ERROR

The possible return codes following the completion of a r.ata
transfer operatlon are:

(
SVZSVSF

SVZNE
SVZIVS

SVZSPE

SVZVTL

SVZARG

(after pnSTSPEC) - Shared variahle storagp. is
full; the PCVTRAP routine is enteren. stnrage
hecomes available, the ECA arlrlressed by prVECB will
posted and the POSTSPEC can then hef$:-etried.
Normal end (CC=2). Data have heen transfcrrpd.
lnvalidsequence the data-transfer operatinn wns not
preceded by an appropriate initial selection.
Storage protect exception: The valué rlescriptor pointnd
. to a location partially or wholly outside of the caller's
region.
(after POSTSPEC) Value too large for shared varinhle
storage.
An error was detected in one of the

.blnls g.dl!J.ng
In arder to include the number assiy,nerl to the APLSV Tync 1

SVC at a particular installation, the auxilinry processor linkcrlit
must include the JCL produced for step S7 of the installatinn
procedure, plus a DD statement defining the object module. The
load modul e data set, SYSUAOr, may he i nappropr iate anr! lTlay have to
be redefined. Thefollowing utility control can he
usad.

INCLUDE MYLIB(MYPROC)
INCLUDE APLPAK(DQCLRS)
INCLUDE APLLOAD(DQCEFOO)
ENTRY MYENTRY
NAME MYPROC(R)

INCLUDE OBJECT MODULE
REPDACE CARDS
CONFIGURATION
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Qf tbg Ig2t MQul!Qr
The object module DQCGBXO supplied with theAPLSV system in

APLSVS.PUNCH can be linkedited using the JCL produced for step S7
of the installation procedure with

INCLUDE APLPAK(DQCGBXO)
INCLUDE APLPAK(DQCLRS)
INCLUDE APLLOAD(DQCEFOO)
ENTRY SENTRY
NAME DQCEBXO(R)

Once link edited, the test can
the EXEC statement whlch would have been
follows:

be used by replacing
used without it, as

('

If the user pror.ram to be tested would be executed without
the test monitor by the statement

/1 EXEC PGM=MYPRÓG.PARM=MYOPTIC

it would be run under the test monitor by

II EXEC PGM=DQCEBXO.PARM='MYPROGIMYOPTIr.'
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Appendix A

SYSTEM MESSAGES

Messages produced by the APLSV system, the APLSV utility, and TSIO
have a message identifier consisting of the system prefix VQC
fol1owed by a single character subcomponent identification, a two
digit subcomponent message number, and a type code.

The subcomponent identifications are
U The APLSV library utility
1 The initial program loader for the APLSV terminal system
R The shared variable processor
B The auxiliary processor, TSIO
. S The APLSV supervisor
T The APLSV supervisor initialization program

The message code character is
1 Message fer information only
W Wait for operator reply
A Eventual operator action required

The descriptions that follow have the following format:
DQCmnnt Message Text

DQCVssss Message Description

where m is the subcomponent code, nn is the message
number, t is the message type code, Message Text is the
text of the message produced on the OS/VS operator's
console, ssss is the source module name for the module
which produces the message, and Message Description is
generally an expansion of the message texto

I§'lQ
DQCBOOI TSIO XXXXX NOW ACTIVE

DQCVBTO TSIO has been
ready to accept users.
TSIO is xxxxx.

DQCB011 TSIO 'WAITING FOR SVP

successfully initialized, and is
The identification number for

DQCVBTO TSIO was started before the APLSV terminal
system, and will finish initialization when the system is
avai lable.

DQCB02I TSIO - XXXX NUMBER IN USE

DQCVBTO The background processor identification
selected for TSIO by the opcrator start commanrl parameter
(s apltsio.pl",370). is already. in use by another
background processor. TSIO terminates.
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DQCB03I TSIO INITIALIZATION ERROR

DQCVBTO Either the jobname was incorrect, a parameter
in the- start command was inval id, there were no work DD
statements, or there was insufficient storage for TSIO to
build its tables. TSIO terminates.

DQCBQI+I TSIO - INVALID COMMAND

DQCVBTO The parameter fieJd of a TSlO modify command
does not contain a valid TSIO subcommand.

DQCB05I TSIO - NO ACTIVE USERS

DQCVBTO TSIO had no users when a modify command with
TSIO subcommand USERS was given.

DQCB06I TSIO SHUTDOWN IN PROGRESS

DQCVBTO Produced in response to a modify command with
TSIO USERS, this message indicates that TSIO
will terminate when the current users have signed off.

DQCB07I TSIO USER DEVICE
DQCVBTO This message and the following lines are
produced in response to a modify command with TSIO
subcommand users. Each TSIO user is identified by his
APLSV signon identification. If he is currently using a
device , its add res sis dis p1ayed •

DQCB08W TSIO USER XXXXXXXXXXXX REQUESTS YXYYYYYY

DQOVBTO The APLSV user whose signon identification is
xxxxxx has issued a TSIO command requesting use of
UNIT=yyyyyy. The user should have previously arranged to
use the unit. If he did not, reply "m ' to deny the
request. If he has, and the request is for a specific
unit (for example, 180), reply lUI to permit use of that
unit. If the request is for a generic name or unit type
(for example, 2400-4) the operator can reply either 'u'
to permit TSIO to select any free unit of that type or
'uuu', where uuu is a device address, to force TSIO to
attempt td allocate a specific unit. Note that, in any
case, TSIO checks after the operator- reply has been given
to be certain that the unit is free before allocating it.

DQCB09I TSIO SUBTASK ABEND XXXXXX

DQCVBTI The portion of TSIO which opens and closes data
sets has abnormally terminated with code
xxxxxx. TSIO will restart the subtask if possible. Data
sets of TSIO running under the particular subtask
will be forced close. Th ls rne s s ege will be produced in
response to a modify commmand with TSIO subcommand
DETACH, in wh i ch case a 11 tape and un it record data sets
wi 11 be closed.
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DQCIooI MODULES NOT FOUND

DQCVIAPL The modules listed after this message were not
found in either APLSVS.LOAD or SYS1.LiNKLIB. The
incorrect modules were specified either in the PARM field
of the EXEC statement, the parameter field of the start
command or in response to message DQCIOIW.

DQCI01W GIVE MODIFICATIONS OR U

DQCVIAPL Thls·message will be produced if an error Is
detected in the module selection list given in the PARM
field of the EXEC card, the parameter field of the start
command, or in a previous rerly to this message. APLSV
load modules all begin with a standard prefix, DQCE. The
user must specify only the last 3 characters of the
module name for the four load modules which comprise the
APLSV terminal system. Consult the APLSV OPERATION

of this manual for a complete description of the
possible parameters.

DQCI02I INSUFFICIENT VIRTUAL STORAGE

DQCVIAPL The region or partition in which APLSV was
started is too small to permit initialization.

DQCI03I APL STARTUP CANCELLED

DQCVIAPL This message is produced after a reply of
"cance l " to the message DQCIOIW. It is f o l l owed by a
user completion code of 122. A dump of the
initialization program will also be produced on SYSUDUMP.

DQCI04I MODULE SIZE

DQCVIAPL This message, which will be followed py message
DQCI01W, lists the full module names of the 4 load
modules which comprise the APLSV terminal system, and,
for the supervision module (subcomponent identification
S) the size of the area reserved for APLSV slots and
terminal buffers; for the shared variable processor
(subcomponent identification R) the size of the area
reserved for the temporary storage of shared variables.
See also DQCIOIW.

DQCROOI STOP COMMAND ACCEPTED

DQCVRSVP APLSV may be termi nated, in an emer.gency, by the
.command p ap l s v , identifier, in which case this message
is immediately produced to indicate that the system is
terminating abnormally at the operator's request.
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DQCR01I SM SIZR XXXXXXX

DQCVRSVP This message is producer! after succe s s f u l
initialization of the shared variable prOCf>ssor. The
APLSV trouble report INTERFACE EXCPRDRn will hp
produced if a specification of a sharerl varlahle with
APLSV which occupies more that .5xxXXXXX bytes
is attempted. Each variable offered or in active
reduces xxxxxx by IF bytes.

DQCSOOI APL DASD E'RROR op,ccu,cchhr,status,sense,)account

DQCVSUPV APLSV encoun t e red ' an unco r r ec t ab l e error on C1
swap or l l br ar v data set. ccu ls the nhvs l ca l un i t
address of the device on which the volume containing the
data set is mounted. cchhr is the direct addrf>ss
(CYlinder, head, and record) of the failing record.
status anrl sense are the CSW status bytes and the first
two sense bytes, respectively. account is thp APLSv
account exnerlencinp; the difficulty. The possible valllf>s
for 00, their meanings, ann the reactiOn of the to
each one are as follows:

SH Wri te to swap data set. (1)
SR Read from swap da t a Set. (2)
D1 Read 0 f prima r y d i r f> C tor y• (3 )
02 Read of alternate directory. (3,])
Al Read of primary directory. (4,3,1)
A2 Read of alternate directory. (1)
OW Rewrite of primary directory. (1)
AW Rewrite of alternate directory. (1)
LW Write to lihrary dataset during )SAVR. (1)
LR Read from 1 ibrary data set )LnAn or )COPY.

( 5)

REACTIONS
(1) APLSV is terminated with completion 00n3 00,
normally after messaRe rnrS011.

(2) If surplus swap slots are availahle in the SW?O
data sets, the user whose account anopars
receives an unexpected CLEAR WS report, the
swan slot whose dascl address is p;iven is abandoned.
If no extra swap slots remain in the swap
sets, action (1) is

(3) The directories are located in the first
library data set. Two copies of each directorv arp
maintained. 01 and Al indicate that
first copy of the directory at the oasrl arldrpss
given cannot be read, and that a of the second
copy w l 11 bf> a t t ernp t ed , Code Al occurs on l y du r l np"
a )SAVE --or )DROP operation for a oub l l c [ l br a rv ,
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The APLSV system programmer should be notified
immediately if any of the codes beginning with 0 or
A are received. The user whose number appears with
the message should also be contacted immediately,
through the )MSG command, to deterrni ne what
workspace he was accessing when the error occurred.
If the op was 01 or Al, and the message with op 02
or A2 was not produced, the primary copy of the
directory may have been corrected. The system
programmer should repeat the operation performed by
the user to see if the message is produced again.
If it is, and the command is a )LOAD or )eOPY, the
system programmer should attempt to )SAVE a
workspace in the library the user was attempting to
access in order to f.orce a rewrite of the primary
directory. If this fails, Qr If !bg

!bg lIQ[9-[Y
of APLSV, the system should be terminated with a
stop---command (p aplsv.identifier), and an
incremental dump taken. Consult the description of
recovery procedures under the APLSV Utility
operation RESTORE for more information.

(4) This message will only occur during a )SAVE or
)DROP operation for a workspace in a public
library. It indicates that the error, which is
otherwise identical to (3), occurred not in the
(public) library number given expl icitly in the
)SAVE or )DROP command, but rather in the directory
associated with the account number given in the
error message.

(5) The APLSV user whose account number was given
receives a CLEAR WS report in response to his )LOAD
command.

DQCS01I APL ABEND XXXXXX

DQCVSOSI APLSV has terminated abnormally with
code xxxxxx. The APLSV system programmer
contacted. Some possible abend codes are

000300 Fatal DASO error
000500 Supervisor integrity check failure
OOOOOC APlSV initialization failure.
yyyOOO System completion code yyy.

ccmpletion
should be
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DQCTOOI APLSV INITIALIZATION FAILED.

DQCV'l'SIP could not be started for tbe r ea son
The possible reasons are:
INSUFFICIENT VIRTUAL STORAGE: The size of the
partition less the sIze
( •.. ,ROO(xxK), ••• ) was too small to permit
of APlSV slots and buffers.

CONFIGURATION ERROR: A conf lgu r a t Ion p a r arnet e r sped f i
hy means other than normal APlSV generation !s
incorrect. For example, tbe worksoace size is less
than the 20K minimum.

NO PORTS: The transmission control unit for APtS"
terminal ports is powered down or offline.

HOST NOT VSl OR VS2: Initialization. attempted on an
unsupported host system.

INSUFFICIENT
typewriter
presumably
available.

RF:AL STORAGE: The APLSV supervisor and
buffers could not be fixerl in rpal stor?r;e,
because not frBMes were

TIMER ERROR: The time of day clock is
and restart the system.

DQC'l'021 LIBRARY OPEN FAILED

Reset it

DQCVTOPE The libraries cou1rl not be opened for the
APL5V library maintenance utility or for the APLSV
terminal system for the reason given. The reasons
CONFIGURATION ERROR: The allocation for the first
oata set is too small to contain the USf'r rlirectorips.

DEVICE TYPES DIFFER: The APlSV library data sets arf' not
all al10caterl on the device type (all 23'4 or all
3330),

DQCT03I OPEN FAILED FOR XXXXXXXX.

DQCVTOPE One of the APlSV data sets could not he
for the reason Reasons are:

DD STATEMENT The procedure or run deck user! to
initiate APLSV or the APlSV Utility did not contain a
DO statement with ddname XXXXXXXX.

INCORRECT ALLOCATION: Allocation for a'swap or 1
data set is not in one extent.



,.)

-81-

UNSUPPORTED DEVICE: The APlSV swan or 1i bran' da t a set
given has been allocated on a device not supported hy
APLSV, such as a tape drive.

LIBRARY ACCESS DFNIED: The jobname flelrl
statement In use does not with
selected during APlSV Installation.

DQCT04I LIBRARY OPEN FAILED

DQCVTOPE See message DnCT021.

DQCT05I APL HAS X Sr,OTS. XXXX BUFFERS.

of the J('\I{

the p r e f l x

(

\,

DQCVTSIP vlhen APLS'I has been succe s s f'u l l v v l n I t l a l l zed,
this me s s axe wl l l be 'produced. y is the numb e r of areas
reserved for worksnaces in this
run. xxxx is the number of terminal hu.f f e r s ,

,I . /' ..

DQCT06I INSUFFICIENT SWAP AREA

, DQCVTOPE The allocation for the APlSV swap data sets Is
too small to hold the active worvspaces of the system
configured. Consult the APLSV installation norticn of
this manual.

DQCT07I PASD ERROR STATUS=XXXX.SENSE=XXXX.CCHHR=XXXXX

DQCVTOPE A di rect access error was encountererl whl le
swap or library extent was formatted.

DQCU01I DIRECTORY READ FAILURE

'DQCVUDIS The utility was unable to 'read tbe first copy of
an APlSV library directory. See message D0CSOOI, 01.

DQCU02I ALTERNATE DIRECTORY READ FAILURE

DQCVUDIS The utility was unable to rearl the altp.rnate
copy of an APlSV library directory. Thp utility
terminates. See also message DOCSOnl, op A1. Contact the
.local APLSV system immediately if this
is received. Do not run APLSV until the probleM Is
resolved, if necessary by an APlSV utility
operation.

DQCU03I APL BILLING TEST -- USE OUTPUT ONLY FOR DEBUGGING

DQCVUMAI Issueri to indicate that CI TESTBllL anr! not t'\
BILLING operation is being performerl. Since

accounting information Is not reset a
there is a danp;er that, if the cutout f r orn

TESTBILL were used to bill customers, the customers could
be billed twice. Hence the
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DQCU04I TRACK COUNTS FROM COMMON LIBRARIES ARE INCOMPLETE

DQCVUBIL Produced during a BILLING or TESTBILL operation
to indicate that there exist public library workspaces
whose saver is not enrolled in the system, and whose disk
space can therefore not be charged to anyone.

DQCU05I USER NUMBERS NOT IN SYSTEM APPEAR ON SYSLST

DQCVUBIL Produced during a or TESTBILL operation
to indicate that there exist cards in the input deck
which specify APLSV account numbers not actually en(olled
in the system, normally because they have been dropped
since the last BILLING operatiort.

DQCU06I REJECTED BILLING APPEARS ON SYSLST

DQCVUBIL Produced during a BILLING or TESTBILL operation
to indicate that accounts rejected by the user billing
routine should be examined.

DQCU07I NO INSTALLATION ROUTINE - BILLING TERMINATED

DQCVUBIL Produced during a BILLING or TESTBILL operation
when no user billing routines have been linkpdited with
the utility,

DQCU08I WARNING. - - - APL LIBRARIES XX PERCENT FULL

of an
APLSV
The
may
be

DQCVUDIS Produced after the successfu 1 complet i on
APLSV restore operation of any kind when the
library data sets are 90 percent full or more.
additional message XX PERCENT SALVAGED BLOCKS which
occur "l nd l cat es how much the libraries could
compressed by a dump and restore.

DQCU09I LIBRARY EXTENT PARAMETER OUT OF RANGE

DQCVUDIS Produced during the utility operations DISKFMT
and VERIFY to indicate that the library data set selected
(which must be origin-O; that is, 0 for the first extent,
1 for the second, etc.) is invalid for the configuration
of the system.

DQCU10I WORKSPACE wsid DISK READ ERROR. STATUS=status dsname

DQCVUDIS The APLSV utility encountered a read error while
attempting to access the library data set named. Utility
operation continues.

DQCU11I WORKSPACE ws i d DISK WRITE ERROR.. STATUS=s ta tus da ta set name

DQCVUDIS The APLSV utility encountered
while attempting to write the workspace
operation terminates.

a write error
given. Utility
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DQCU12I·DIRECTORY WRITE ERROR

DQCVUDIS The utility
while to rewrite
operation terMinates.

DQCU13I NNNN WORKSPACES DUHPED

wrIte prror
a user dirp.ctory. Utility

DQCVUDUM Pr oduced after a or opp.rntion to
indicate that the dump Is complete.

DQCU14I NNNN WORKSPACES NNNNNN BLOCKS

DQCVUDUM Pr ortuc ed after a DUMP or p'r;"\!lrH' ons r a t l on to
indicate the number of extant in
for future

DQCU15I INVALID RECORD LENGTH PARAMETER

DQCVUDUN Produced whE'n any sort of clump operation hC'ls rln
Incorrect recorrl length (first paraMeter). See UTILITY

section of this manual.

DQCU16I ********* account number or workspace id NOT FOUND

DQCVlJDUM Pr oduce d dur i np; a SEUHJI1P orie ra t Ion whE'n rl
workspace selection card which 5PE'cifies a nonexistent
APLSV account number or workspace identification Is
encountered. The ooeratior can to the
with either the correct identification or?
single (r 00,' ') to the workspace. He
a l so r eo l v 'cancel'.

DQCU17A DIRECTORY DAMAGED -- DO NOT RUN

DQCVUDVE Produced after a DVEPIFY operation is
damage is encountered in an APLSV user Sep
utility operation DVERIFY.

DQCU18I SYSPRINT DDCARD NOT PRESEnT

DQCVUMAI Produced utility initialization if the
SYSPRINT DO statement has inadvertently omltterl frOM
the util'ity run deck.

DQCU19I INSUFFICIENT CORE STORAGE

DQCVUNAI Produced utility initialization if there
is not virtual storage to permit the utility to
continue.

DQCU20W INCORRECT CONTROL CARD

DQCVUMAI Produced when a utility control card with ?n
incorrect operation is supplierl to the utility. Thp
operator can reply to the succeedinp; messau.e with ?
correct control card, the worn 'cancel' or a b l anl: 1 i ne
(to ignore the card).



DQCU21.T. NO BILLING - SYSPUNCR DDCATW NOT PRE8ENT

DQCVUMAI If the SYSPUNCH DD has been oMitterl
froM tt,e utility run deck, the BILLHIG ñnd TES1QUL
operatlons wlll be treated as incorrflct control carrls.

DQCU22I INVALID LEVEL --- UTILITY CANCELLED

DQCVUMAI The parameter for the LE'.'EL C0Plmanrl, \'/h 1eh 1s
norMally· placed'before the comMémrl to force
conversion of APLSV workspaces to APL\3¡:;n fOrf'lldt, \·,?S
nelther O, indicatinv, that conversion should he 0crfnrmpd
for all future dumn or 1, indicating that it
shoulrl noto The util1ty is termlnated, sinc2
output otherwise be created.

DQCU23W APL BILLING INFORMATION WILL BE CLEARED IP REPLY rs

DQCVUMAI If billing is done by other meélns than the
utll1ty BILLING the command RESET Play be usprl
tO,reset all user (connect time and cnu tiPle)
to zero. lf In

DQCU24I SELECTION TABLE OVERFLOW -- CARDS BRLOW IGNORED

DQCVURST Durinp,; a RETRIEVE or SFLI"'lI"'P oneratlr>n, morfi
that 100 selectlon carrls were supplip.rl tn the lltllity.

DQCU25I LIBRARY NUMRFR NOT FOUND NNNNNft1NN

DQCVURST a restore operation of some kinrl, the
llbrary number lndicated \'las not found in the ADLSV usp.r
dlrectories. An )ADD command must be hefore
thls library can be restored.

DQCU261 INCORRECT NUMBER OF DIRECTORIES ON TAPF.

DQCVURST During a utll1ty RESrnRE operatlon, the
of user on the dump tape was feund te differ
from the number specifled In the conffguratlen. Thp
librarles are now invalido Consult the APLSV
prORrammer to,determlne ¡f the correct restore tRpe
mounted. lf the numher of dlrectories Is to be changed,
the . utility operation CREATE n must be userl with A
complete full dump tane (one that has no
I NCOUMP tape).

DQCU27I LIBRARY RESTORF. TO (DATE OF FULLDUMP)

DQCVURST Produced durlng a uti 1ity RESTnrE oneration as
an histori.cal record.
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DQCU2BA MOUNT YY. DDD FULL··DUMP TAPE FILE

DQCVURST Produced during a utllity RESrnPF operéltlon
after an Incremental dump tape has been rea ri ; tn Indicate
that the full dump tape should be mounterl. lf
recoverlnR from a system failurp, tbe orerator mAY wish
to mount a prpvious incdump tace at this polnt, in
case the messélge wlll be i ssued ap:a i n when tha t I ncrllll"'lD
has been See the discussiori of the utility
operatlon RESTORE.

DQCU29I NISMATCH OF. DUMP DATES l'

DQCVURST The tane just mounten in
DQCU27I i s not the OUMP taf)e \'111 i eh
tape whlch has already been rean.
be mounted.

DQCU30I NOT A FULL-DUMP TAPE

rpsp0nse to
preceded the i
The correet tapp rllJst

(/

DQCVURST 'Produced a CRF.ATR oneratlon if i'ln atterlnt
I s macle to perform the CHE'ATE wi th any tape except a full
dump tape.

DQCU31I NOT FOUND ON TA PE worl'space i dent i f i ca ti on

DQCVURST There is
directories to hold
and locatlons of
dlrectorles must be
glven at the end of
thls manual.

no more room in the APLSV
the blocks whlch describe the nal"'les
saved workspaces. The nUMber nf
Increased, followlnr. the instructions
the section ,I\PLS,f H'ST!\LLATlm' in

DQCU331 LIBRARY EXT,P.NTS FULL -- U'l'ILITY CANCELDED

DQCVURST All av;:lilahle Spnce in the library data sets h¡:1s
been fll1ed wlth saverl worksoaces. If posslble, thp
number or size of the APLSV llbrary data sets shoulrl he
increased. If thls is not pnssible; sorne users nr snrne
workspaces should be moved from the library data sets tn
archlval storage by means of the APLSV utllity oppretinn

and the APLSV ooerator commands )DPOP and
)DELETE.

DQCU34I NOT AN APL-DUMP TAPE

DQCVUTAP The tape mounted fora restore oppration was not
produced by the APLSV or APL\360 utllity
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DQCU35I'TAPE ERROR. WORKSPACE MAY RAVE BERN LOST

DQCVUTAP OurinR sone type of restare aperatinn, a tane
read error prevented the identifieo from
read.

DQCU36I UNEXPIRED FILE

DQCVUTAP The exoiratlon date of the tape Mounterl fnr
dumo operation of some sort is greater than torlay's

DQCU37W REPLY NEWTAPE, IGNORE OR CANCEL

DQCVVTAP Thls is prorlucerl after such
. DQClJ36I to perfTli t the operator to sp.lect \'Jhether !'le
wishes the utility to reitart with a new,tape, ignnrp thp
error noted, or terminate. '

VQCU3BI VOLUME SEQUENCE ERROR

DQCVUTAP The tape mounterl does nnt fol10w the previous
tape, according to lts volume sequence field. The
message DOCU37W wil1 be produced next. Seouence errors

the operatlon RESTORE should never

DQCU39I WORKSPACES CONVERTED FROM NNNNNN BYTES TO NNNNNN

DQCVUTAP Produced rluring any sort of rpstore oneré'ltinn,
thls message indicates that the warvspace slze conversion
functlon of the utillty Is being exercised.

DQCU40I NAMES OF OVERSIZE r'/ORKSPACES APPEAT? OH SYSL8T

DQCVUTAP During a restare of a tape from a system with a
workspace size larger than the current a
workspace was found that was too to be converterl.

DQCU42I STATE INDICATOR CLEARED

DQCVUTAP An APL\360 dump tape is neing read as irput te
an APLSV utllity restore operat!on of some snrt. This
warning message 1ndlcates that the suspenrled
state indlcator Is belng cleared, and that al1 local
variables are being deleterl.

DQCU43I RDR1 data set name date VOLID=serlal,UNIT=tape unit

DQCVUTAP Thls message is a formatterl of
the tape label read or producerl during any uti1ity
operation which accesses tane.

DQCU44I EOF -- END CARD PROVIDED

DQCVUURE A set of workspace selection carrls was npt
fol10wed by an ENO card. One has heen supplierl.
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DQCU451 J;NCOT:¡RECT SELECTION CARDS

DQC'VüURF: The sell"ctlon card iisted is lncorrpct. The
operator mayreply wlth the corrpct card, a
or the word 'cancel'.

DQCU46I NAMES OF DAHAGED FlORKSPACES APPEAR ON 8YSLST

DQCVUVAL The \\Iorf'snace validlty check rOlltine, \'frich
O"erDtes during all utility orerations rrarl or
wrtte tan€', h8S detected internal in at least one
\olorkspace. Thp da.mal':ed workspaces shouid bp corr0.ctcrl
by use of the APlSIJ )CLEAR, )C'OPY, and )SA VE.

DQCU471 INVALID - - APL RUNNTNG

DQClf UMAI The uti 1 i ty operation 1¡ sted cannot he perforl"'lerf
while the APlSV system ls

'.



-R8-

Appendix B

VIOI1KsrACr.s DISTP1BiiTEn \\lITH APLS\I

un} \"¡Of(KS PACES Fon US F.ns

The foll011i nI!, worksoaces are i ntended for APL users, \"f>rf'
not Included in orevious releases of APlSV. Each of rplaterl
workspaces is descrlbed In a bplnw; thp of
workspaces are llsted at the margin, bpneath tbp
relevent

Ell.e
APLFILF:

The workspace provides functions for ?"rl
retrievlng APl arrays in flles outstde the workspace. Thp
may differ in slze, and May be of any that wll1 fit withln
the s6ace al10cated, includlng lengths that span spveral

of the device. The user stores or retrievps ar.
array by means of the functlons SFT and GRT, in tbelr
arRuments the name of the fl le and an Index number. For pxamnle,
the Instruction

('FILE' AT I) SET X

stores the array X as Ith array in A file ca"prl
S imil a r 1y, t hel t h a r r ay o f t he file called FI T, E' I s r p tri e ve rl hy
the expresslon

When repeated references are made to the same flle,instructions
after the first need refer only to the Index numbcr; the filp
ls presumed to be the onelast named. The
become

I SET X and I resoectivply.

Other functions sunpl ied In the wOrksl1ace bp use"! tn
create a new fi le, to Initlate or terminate use of é'l fi le, to
delete an entire file or to erase indicé'lted mpmhers within é'l filp.
To accornodate fi les shared hetl'Jeen several users, the fi le inclw1ps
a record of the identity of the last user to It an0 tbe timp
at which updatlng occurred.
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CONVERSION

Thls workspace provlaes functlons t0 convert to and
number representatlons used by APLSV and alternative scheMes used
by other programs. Each of thp converslon functinns a
two-letter name of whlch the last letter Is eitrer J 0r O
(indlcatíng whether data is to be transferreó or Qf dn
APLSV environMent) and with one of the letters e, P, T, or
B (ind1cating whether the data format outsldp APLSV i5
floating polnt,. lntep;er, or

In additlon, the worksnace contalns the variables en, FD, Tn,
and BD, E:ach of which provldf's a descrlption nf the pair nf
converslcn functions for point, nr
8001ean, respectively. .

MEDIT
SEDI'l'
FEDIT
ROWEDITS

Three related are te facilitate editinr
text Material that is organlzed into llnes; these are useful in

text that 1'1111 subsequently be as a tn hp
SubMitted to a language processor outslde APL (such
or cOMpller) or as an APL function deflnitlon. Functions are
provided to display, delete, or edit the llnes nf a
program, and to appenñ or insert new lines.

The \\Iorkspaces MEDIT and SEDIT· (for tlmatrlx edi t ll and tlstrinr:
edit ll } are functionally Identlcal, out differ in \vay In v!hlcr
the stored program is represented: as a single nn
blanks, oras a matrix. MF:DIT, using matrlx reoresentatlon, Is
faster but requlres more spaee SF:DIT.

The \'1orkspace FEDIT, fo r IIf i 1e ed i tI! con ta 1ns ?rfrl I ti ona 1
functions Intended to read a text (I.e. a program llsting) frnM 8
data-set outslde APL, or return the resultlng from the APL
workspace to an externa1 data-set, for or for subsenuent
submission to an external lanF,uage proeessor.

Instruetlons for use of the three line-editinQ; v/or vspaees8re
eontained In the worksPélce HOWEDITS.
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T8IO

The workspace TSIO contains functions intender! to fBcilitate
the use of T510 to manap;e files and to tri'lnsmit dñta betvleen filps
and the APL Norkspacc. The funct i on TT?Y takes as i ts 1pft ,1ro;ufTlPnt
the names of the variables shared with TSIO, anrl as its riFht

the TSIO commanrl to be executerl. Thp furction rpf1nrts
error conditions as appronriate, or lT'ay be errbpnrlp·i in ñ tl5E'r
funetion containinR provision to hranch, exit, fPtry, ptc. AS
appropriñte.

The function CHK is. used to interf1et the rE'tllrn vi'1luf's of
T510 control variables. It is ca,11ed by TDY to interrrf't thp
return TSIO commands, and may bp .PMherlrlerl in user-v'rittpn
funetions for data transfer. It pprlT'its the user <athis notian)
to have an error printed, to brancb to another in
the userls funetion, or to suspend execution for ·iehIJP:P:Ín"". The
workspaee contains tables for TSIO return eones!
provision to polnt to the defective portion of a TSIO •

.Eg!Jl1-ª.t..tlng.
FORMAT

The workspaee FOR!1AT contains the dp.finitiún of the function
Ff.fT, usen to format numeric data. The left argument ts a cbarActer
strin¡:; depietln.1?; a salTlple outrut, non-nulTlerie tpxt or

both between and the numeric fielrls, ?nrl
indicattng eharacters that wil1 nevativp values. Thesp
the user to insert commas, to or zerns, nr
to seleet his own SYlTlbol or notation for negative values.

The result of FMT is an array in which linf' reprodllces
the pieture provided in the left
numeric characters for those in the ano
decorations and thenegative indicators where needed.

This function may be usen as a convenience in
specialized formats beyond those availahle from the
format function v. Several il1ustrative examples are prnvirlprl in
the workspace •.
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plSFNS

Earlier APL systems Included a WSPNS
locked deflnltions of several functlons useful in C0ntr0llinF
certaln workspace parameters such as the Pf0cision,
nrlnting width, or Index These were implpmenterl I
functions which in APLSV are replaced hy system vcrlables
namessuch as OFF for prlntlng precision, DIO for Index
so on. Al1 new lJ5ef fUi,ctlons shoulrl make use 0f tbf' systeM

variables for thls purpose.

Ho\'¡ever, pt'Ol;rams broup;ht into APLSV but orl¡;lnatlna: in oHpr
systems maylnclude functlons from the workspace functions fornerly
distrlbuted. These will no To facilitate cnnverslon
of those old \'JOrksoaces, the new worv.space F8PNS cnntéJlr"s
deflnltions havln!!, the same name and effect as tf\e former Sl"t, "ut
now defined in terms of system varIables. the
WSFN8 lnto the old wil1 replace the workspace
functlons wlth the new ones. The functlons affected DPLAY.
VIGIT8. ,ORIGI!'!. 8F:TFUZZ. 8ETLJNK. ano WIDTH.

USER WORKSPACES DISTRIRUTEn IN EARllEr APL RELEASES

The workspaces are dlstrlbuted essential1y
unchanged from the form In which they were Included in earl ler
releases. They are descrlbed more fully in Part 4, "L1br;HY
Functions," and Apoendix B of the APL\361'l User's GH2!"-nQ('lG.

NEW8

The workspace NEW8 permlts users to display notlces rf'P:nrdlnlT
the system operatlon posted after the date they indicate. IJsers
may also obtain a brief summary of the notices and tren
which they wlsh to see In full.

The workspace contalns functions trat asslst the
managers to insert or revise the notlces displayed.

The NEWS worksDace distrlbuted wlth APLS" ls inltlal izprl to
contaln a description of the new features of APLSV.
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PLOTFORMAT

Thls contalns defined functions useful in
formattlng nUMeric data anrl in at the tYPev/riter
granhs or histograms. Functlons have been rerlesignerl tn use
features of APLSV, and wi11 generally he more efficient
APL\3GO counterparts but less efficlent than the rlirect lIse nf net'!
primitive functions. More comprehensive functions for
formatting are provided by the formatting
ahoye, and by the plotting contalned in Fnp 57np -A0L,
"Granhs and Histop,:rams In APlo"

APLCOURSE
ADVANCEDEX
TYPRDRILL

The workspaces APLCOURSRcontains two functions
genera te whlch the user is askerl tn They
report hls success, supoly correct answers on request, and kpeD ?
record of his score. The function EASYDRILL limits tre nrnhleMs'
posed, but is otherwise the same as the function TFACP.

The workspace ADVANCRDEX contains the rlefinitions nf
111ustrative functions for a numher of applications,
conversion of number representations, data entry,
the evaluation of polynoMials, finding roots of
perMutatlons, comblnations, matrix inversion, anrl so nn. Each
funct10n is accomoanied by a character vector whose consists
of the letter D fol10wed by the name of function.
displayed, these provirle a description and rliscussion of the
nroRrammlng examples.

It should be noted that some of the examples have bpen
obsólete by extensions to APL. For instance the rliscussion nf
matrix inverslon, while valld, duplicates the effect of the
primitive function m.

The workspace TYPRDRILL permits a stlldent of typlnr: to f'nter
"a typewriter keybnarrl exercise, and recnrrls speed and accuracy
with which he" is able to repeat ¡t.

WORKSPACES FDR THE SYSTEM OPEPATnR

The
operator or personnel,

•

üre I')rnviderJ for use
anrl are distributerl

of thp Al"1.
in 1ibré'lry
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Qf Q2!2
CATALOG

Thi's \'Iorkspace is usable only by a systerrl-level user ('lf TSlrt.
It permits the user to list OS/VS catalog data set, tn
the system catalog for data sets belonging to a particular user anrl
return their names and locations.

fQ! gf
U7'ILITY

The functions in thi s workspace demonstrate thf3 use of APLS"
"and TSIO in managing operating systerrl data. Display functions
repor! the status of system 'resources¡ for instance, the VOllll"'1f3
serial numbers mounted on particular device- classes May re
displayed. Data-sets generated under TSIO may be
from others, or transitory from permanent data sets.
functions inelude the ability to eatalog or uneatalng data or
to delete data sets. Combined \'Iith the display functions, thesp
permit.interactive control froM the terminal of a nUMher of systeM
management functlons. .

OPFNS

Thls workspace provides many functions useful to the
operator in displaying the status of the APL systeM and its users
and for managing the APL system as it runs. The functlons may be
used onlyby a APLSV user, normally the APLSV operatnr.

lS10
TSIOPS

This workspace is used by the APLSV onerator tn enroll users
of T510 and to establish their access levels.

fQ!
CETES'l'

Thls workspace may be userl to exercise IPM terminals to test
their adjustment, ano facllitate diagnosis of malfunctions.
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Appendix e
THE UP ro 50

(2=+10=(150)0.1150)/150
2 3 5 7 11 13 17 1923 29 31 37 41 43 47
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