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INTRODUCT IOX PAGE 2

As an =2=xtension of the original HASP/RTP1130 prograa, 1130
disk storage devices may be wused in conjunction with and in
addition to the wunit record devices already available at the
remaots site., Witn this new capability, the remote 1130 user will
have access to his Disk Monitor System II disk cartridges. These
extensions provide the following functions not normally available
with HASP/BRTP1130:

k. INPUT

Reads data from any of the disk storage devices (1131, 2310,
or 2313 attached to the 1130 system and prepares this data
for transmission to HASP. This new capability is closely
coupled to card reader processing. Data may be retrieved
from disk and loyically inserted into the card input data
stream. Thus, th2 data may be simply and easily presented
to HASP for further processing.

B. oUTPUT

Punch data which is received and queued for output may
optionally be written to a disk cartridgye. When this option
is in use, the 1442 reader functicn will remain available
(this fuaction is obviously not available when tha 1442
punch 1is in us2). Disk output and input functions may be
active concurrently.

C. GENERAL

Commands are available to allow tha 1130 operator to
reconfigure his remote vorkstation with different disk
cartridges. Thus, even wnile the workstation is active,
disk cartridges may be loaded and unloaded as required for
the input and output functions.,

This guide is intended for use as a supplement to the IBAM
supplied HASP/RTP 1130 operator's guide. Information in this
document deals only with the use of the extensions and
enhancements to RTP1130 for disk frocessing.

As of March, 1973, the following restrictions apply to this
isplementation:

1. The described enhancements were done only for the 1442
reader version of HASP/RTP1130. There is no problenm
in doing a 2501 version, hut there was no requirement
for it at the time of the original implementation.
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CLI
BNE

Only DMS IIL cartridge formats are supported.

A HASP wmodification 1is desirabla to prevent the
problem of blank separator cards. Its purpose 1is to
prevent the use of the blank trailer card which HASP
normally punches at the end of a deck. For HASP
version 3.1 the following modification might be used:

DCTDEVTP,DCTEUN LOCAL PUNCH? P1776000
PIJCTUWR BRANCH IF RMT P1778000




DISK CONFIGURATION PAGE 4

All physical drives on a vparticular 1130 system can be
supportead by this program. The operator has the ability to load
and wunload these drives with various cartridges as required for
processing. When the program is loaded and initialized, the then
active and available cartridges and the drive numbers will be
displayed as a <console message,. This message may also be
displayed by operator request with this command:

«DD

which asks that the current disk confiquration be displayed. The
following message will Le the resronse:

ONLINE DISKS dd"'iiii dd"iiii e s vsane

For each available cartridge, c¢ne entry "dd-iiii" will appear.
The dd is the physical drive number, and the . iiii is the
cartridge id. If no entries are shovn, no cartridges are
available,

Two conmands are available to allow the operator to change
the configuratiorn. This is done as follows. Iasure that no disk
input or output functions are active. Then enter the command:

«DU

wvhich tells the program that you wish to unload one or more
disks, You will receive one of these tvo responses:

OK!
SORRY! NO GO!

The second response indicates that some disk I/0 is still active.
Wait until Jater then try again. If OK! is typed, you may unload
any drives and mount new cartridges. When your nev configuration
is ready, enter the command:

«DH

wvhich tells the program to mount the new configuration. You will
receive the response:

OK!

Tou may then use the .DD coprmand to verify the configuration,
Note that it 1s possihle to mount two drives having cartridges
with didentical id's. If this is dcne, either cartridg= may be
accessed by its respective drive number, but only the <cartridge
on the highest numbered drive will be accessible by cartridge id.
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If at any time, a hardware error is d=tected on any disk
drive, that drive in error will be removed from the configuration
and any I/0 activity associated with it will b2 aborted. If an
error occurs during disk configuration {.DX4 or program
initialization), tha entire configuration will remain
unavailable, and a new ,DM will be required.

Disk hardware errors are repcrted with this message:
DISK ERBROR DRIVE xx—--yy
where xx 1s the physical drive nucber, and yy is one of:
¥R - not ready

DE - data error
PU ~ power unsafe or write select




DISK DATA TRANSMISSIGN PAGE 6

with this program, data may be read from any available
cartridge and transmitted to HASP. The following special control
card, 1f ©present 1in the 1442 card input, will be logically
replaced by the d2signated disk data. (Data 1s transmitted 8
cards per sector):

«+«DPATA,d,f,s,C
where --

d is 1) a physical drive nuamber
2) a cartridge id of the form /xxxX
where xxxx is a hexadecimal
cartridge id

i is 1) an asterisk indicating that
8 and ¢ are present (beginning
sector address and numker of cards)
2) a LET/FLET file name (in this
case s is an optional number of cards).

s is 1) beginning sector address in
hexadecimal (no slash)
2) a specification of the number
0of cards to be transmitted

c is the number of cards to be transmitted
{required for f£=%)

Consider these examples:
..DATA,0,%,032D, 37

37 cards (4 full sectors and 5 cards) will be read starting at
sector 32D and transmitted. Physical drive 0 is accessed.
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Sdme as

«+«DATA,/011D,%,032D, 37

above except cartridge is designated by id rath=r than

drive number.

The LET

L DATA' 8' DATA!

or FLET (file named DATAX on physical drive 8 will be

transmitted in its entirety.

«« DATA,B8,DATAX 17

Same as above, except only 17 cards vwill Lte transmitted.

Special rules:

1)

2)

3)

4)

Incorrect statements will be ignored and this message
¥vill be displayed:

IMPROPER ..DATA ON 1442!
Statements may be imfproper because of:

-a) bad syntax (statements must start in column 1
and must contain no imbadded blanks)

b) drive not available

<) cartridge not available

d) file not found

a) * specified but s or ¢ omitted

If a file name is used and a count is specified, the
count will be used only if less than or equal to the
file size.

If a disk error «oecccurs, the transmission will be
aborted.

If a card is encountered in the disk data which has
the charactzrs "..END" in the first five positions,
the disk transmission will be terminated. ™,.ENDY" is
thus used for forced end file conditionse.
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when disk reading is complete (file limit, card limit, or
«+ END}, 1442 card reading will resupme.
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Disk output is accomplished by optionally directing punched
. output to the disk. If this option 1is wused, punch data |is
wcitten 8 cards per sector into the specified area.

When punch output is received by the program, it will cause
the following message to be issued:

PUNCH DATA FOR JOB xxx WAITING FOR 1442 OB DISK

wvhere xxx 1is +the HASP job number or ??? if this can not be
determined. Your options at this point are to follow the
Frocedure defined in the IBM HASP 1130 operator's guide or to
specify disk output. That is, you may use .DP and punch the data
or enter the ,,DATA command explained above and write the data to
disk. 1In this case th2 ,,DATA command is typed on the consolas
and 1s not ent2red through the card reader. After the command
has been analyzed, you will receive one of these responses:

WHAT?
SORHY! NO GO!
CONTINUE?

If WHAT? is typed, the ccamand was not recognized as valid in any
way. If SORRY! NO GO! is typed, the command was recognized, but
it was improperly coded or requested disks not available. It
CONTINUE? is typed, the command has been properly handled and the
program is requesting verification that it should proceed. You
Bay then respecity the ..DATA or decide to use .DP or enter:

«GO

which tells the program to proceed vwith disk output. The
following rules apply:

1) counts specified on ..DATA will limit the output

2) if a file name 1is specified, its limit may not be
exceeded

3) partially filled sectors will be padded with zeros

4) the 1442 card reader may be used while disk output is
active

When either all  output is processed or a limit is reached, the
following message will be issued:

IxXxxx BECORDS CON iiii(btbbb--eeee)

where --
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XXXxx = number of card images written
iiii = cartridge id

bbbb = beginning sector address

eegee = ending sector address

If a limit is reached before all incoming data is processed, the
following messages will also be received:

FILE LIMIT PRECEDES PUNCH EOF
PUNCH DATA FOR JOB xxx WAITING FOR 1442 OR DISK

fou may then specify either .DP or a new ..DATA to process
remaining data.
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One idiosyncracy of processing punched data under HASP and
0S should b2 known. The rroblen, if not taken into
consideration, may ra2sult in ycur receiving some unwanted blank
punch cards with your punch output. When writing this data to
disk, these cards can be a nuisance. At the end of a deck of
punched output, 05 will often punch two trailing blank cards. BY
using the followinyg JCL convention, this can be avoided.

Punch output is normally produced with a JCL statement which
specifies SYSOUD=B. If the DCB parameter BUFNO=1 is added, the
blank cards will rever be produced. Thus -=-

//SYSPUNCH DD SYSOQUT=B,DCB=BUFNO=1

//FTQTF001 DD SYSQUT=B,LCB=BUFNO=1

are examples of this tachnique.
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INTRODUCT ION

The programming described herein is a s=2t of
modifications to the standard IBM-supplied HASP/RTP1130
remote workstation orojgram. Thase modifications provile for
Support of 1130 disxs in addition to tha support for unit
record devices. Exact details on the use of the program are
contained in a sepzrat2 user's ani prograamer's guid=. In
this docum2nt, th2 internal logic of th2 vrogramming is
described. Also, sd>me generation guidelines are proviied.

This set of modificaticns 1s restricteid to a 1442
configuration. Supoort for the 2501 readar could 2asily be
added, howaver, In addition, only disk cartridges for the
DMS-II system can b2 supported.




GENERATION GUIDELINES

The progrzam chanjes are in the form of updatas to the
standard RTP1130 program. Therafore, instructions conforn
to the 360 assemblar macro set used for 1130 coiilng. Since
nearly 2000 source statement changes and alditions were
made, it 13 advisanle to include these uplat2s in a standard
HASPGEN and thz2n to 7Jenerate each requir2i proyram with
RMTGEN, (This 1is claarly not a valid approach if any 2501
configurations will b= generated.)

In doing a RMTGEN, use existiug gen2ration param=2ters.
Certain other 3=2neration variables may also b2 set using the
$.UPDATE capability:

EDEBUG This variable, if set to one, will cause a core
dump module ta ba assembelad, Becaase of aamory
used by the modifications, if th2 1132 printar is
in use, this variable must be 0 or the progranm
can not be handled by ATPLOAD.

EDEBUGT This wvariable 1isolates the SCA trace fz2ature
formerly qenerated with &DIRUG, In +this way
memory utilizdation in a dabug 2nvircunment may bhe
better controlled.

ENUMDEIV  This wvariable shonld be set to the highes
nurbered physical disk driv=2 to b= supported,
For examele, 1if only an 1131 cartriije 1is
present, then &NUMDRIV should be 0. The leygal
ranga of E&ENUMDRIV is 0-10, (sSpecifying SNUMDRIV
too largye wastes memory, too small pravenpts
access to some drives.)




PROGRAM LOGIC -~ QVERVIEW

Before describing each module in 4-tail, a discussion
of general projram structure is appropriat=.

A disk I/0 subroutine (DZO00) anl associated FLIP
provide all disk I/0. The cod2 is pattarned attar DISKZ, a
DM5-1T subro-itina=, A routine activatel by DZ000 and
dispatched from the commutator (DERRTLT) is us=2d to report
disk errors to the oparator.

A disk confijuration modula (DZINIT) is usad during
program initialization and by <console orocessing of .DN
commands to find anl prepare ready disk Arivis for usa.

Three moiules (DECUDEER, DZNAMCH, ani DZLZTSR) ara usad
to analyz2 ..DATA statements and *o buildl the needed
parama2ters for 4isK input or outrut.

A seat of consnle changes rrovid2 for nevw commands.

A set ot raader chang?s allow for 1isk input as
signal=d4 by ..DATA control cards.

Some readar/punch control module chang2s and associated
TPGET modifications are used to intorm the user of punch
data availability.

Disk output (DOFFTLT) is done by a newvw comiwutator
routine.

Various other changes were made for register savirg,
codz conversion, otc.




DISK CONTROL BLOCKS AND DZ000

A control block called the DCB (Disk Control Hdlock) is
defined for each driv2 to be supported. The pirposa of tha
block is to retain information pertinent tn the particular
drive and to allov for aul+tipl: activa 1/0 r2aquasts. The
format of th2 block is d2scribed by a sari=s ot EQU source
statements (s2quenc2 numhers Eb6607660-260279730)., A DCB
look=-up table is maintained. Negativa antrias indicat=2 not
ready drives. Positivs entries are availabl=" drivas. A
disk activity control word (DZACTIV®) counts curr=at disk
activities. Routin2s using a disk ar= reqguirei to increment
this word when entering disk activity anl to dacremant it at
coaplation. The purpos2 of the word 15 to synchronize
op2rator regquests for disk loading and unloading with active
1/0,

The level 2 first level interrupt handler {(FLIP}) saves
approvriate data (r2gisters, etc.), senses the ILSW and
loads the appropriate DCR  addrass, For a currently
undetined iisk, the intarrupt 1is clearel, Dtherwis> tha
disk SLIP is enter>1 (vart of DZ000). In =2ither case, aft=r
-processing, the saved registars are restored and the
interrupt is clearei via roturn (305C) .

DZ0O0O is model»d atfter DMS-II DISKZ 2xcept that *he DCBH
allows multiple uses for multiple active iisks. D230  can
be enterel Dby 85I to DZU00 (prograw call) or by intarrupt
{(SLIP) at 02010, XR3 addresses the active OCB throughout.

For a projyram call, the busy indicator is chocked and a
"+0 if busy" raturn can be made., (This i35 possible if both
“input and outpuat are active concurrantly on thw san2 drive.)
Othervisa parameters are movad to the 0DCHY, the busy
indicator is sat, anl I/0 vreparation is bagun.

I,/0 prepiratinn inclades saving and s2tting word count
and sector lata. The da2fective cyliniar taol2 1is scanned
and the sactor's cylindear may be adjustei as appropriate.
Then variabla TOCC's are built (read, wri+e, s2ek, and read
chack). Next, hardvare is sensed tor 1ts state. Power,
write select, or not ready conditions will <caus2 an arror
exit (se= below). Th=2 current arm position and the needed
position ara checkat tor a seek rzquircmant,

In the 1initiation of all I/0 op=rations, the IAR
location is saved in the DCB so that th2 SLIP can r2turn to
th2 vprop2r point 1in order to initiate mor= I/0 or flag
termination of th2 requestsd I/0. If a saek is neaded, it
is ©perform=d. Th=2n on2 word is read to chack for a correct
seek. (The busy indicator will allow for 16 s22k attampts.)
Assuming a good seek, or if none is neei2d, the r2ad or
writs is performed. Por a writ2, a r-2ad-cneck is also
perforr=d, Than an exit is made.

At any time I/0 posting 1is don2, th2 post jata is
checked. 1If na2qative, the error reporter will be unloosed
in the commutator. This commutator roatine (DEXRTLT)
searches for DCB's with error 1indicators and reports the
error type to the onerator.




DISK CONFIGURATION MODULE

This cod2 examines all disk hardwarce for ready Irives
and fills in the DCB look-up table appropriately. For ready
drives, the DCB is filled with the defactive cylinler table
and other data naeded for LET/FLET s52archas. Thisz
information is drawn from sectors 2PIDAD and @DCOM. A
messaga is also built which reflects the configuration. The
routine is wused by the program initialization section as
well as by the ,.DM command routine. -




««DATA COMMAND HANDLERS

"DECODER™" is the primary +.DATA handlar. This
subroutine inspects an input record for the sejquence of
Ccharacters ", .DATA", It these are not the first 6 data
characters, a "+2" return is made. Otharwis2, the record is
analyzed tor a file sopecification. If the gorrect syntax is
violated (missing comma, etc,), a "#1" roturn is made. In
other cases a "+0" raturn is mad>, Th2 original input
record is osverlaid with the decoded results which inlicate
the drive number, tynpe of file (mamed or ahsolute), sector
address and count (if ahsolute) and file name (if namel).

The DZWAMCH suproutine converts a nam2 to internal name
code for DEZODEZER,

Upon return, the caller will inspect for a named file
specification. In this case, DZLETSR will b2 enterad to
perform a LET/FLET s=2arch. This moiule will return "+n
(disk error) or "+0" (tile not found) if any problems arise.
A "+2" return indicates that the file is founi. OJZLETSR is
serially reuseable., Callers aust insure thit the entry
point is zeoro befora calling.




DISK outpuT

When punch output becomes available, it may b2 diracted
to the disk output processor (DOFFTLT). This moiula is
driven from <the commutator, and uses the= [FC3 normally
associated with the 1442 punch. It packs 8 racords into a
disk sector, and writes them into th2 1isk area defined to
it by the ..DATA coamand (s=e console changas). At 2nd~of-
file, th2> last block (possibly a short block) is written,
then a message ild=ntifying the output ar=a is Sent +o0  the
consola, During this process, if the fila limit is raiched,
the operator is informesd, and the remaining data is l=2ft for
processing by the 1442 punch or a new disk output oparation,




READ®RR/PUNCH MOIDULE CIANGES

Bach card r=2ad 1s inspect=2d4 for ™,..DATA"™ by DECZODER.
If such a card is encountered, disk inrut is initiited, and
the desiynated fil> i5 transmitted. At the 2nil of tha fila,
card reading 15 resumad,

A now  subroutins  (PPFFDISK) analyzos all cards real.
It returns "+1" 1if no disk I/0 i3 pertoraad and "+0" it ainsk
1/0 1is donea, bata 1s qgueu=ad for traasmission by the
suproutine RPFFQUE. :

RPFFDISK uses DECODER to <check each card. A "+1v
return is made it D3CODER indicates that the card 1s not a
«« DATA conman i, For anvy file spacification, DZLETSR may
also be uased. It a file 1s 1identifiad, disk I/0 is
initiated. DECODER parameters are us=d to do the actual
I/0. The read:r UFCB cod2 is changed to EBCDIC *o prevent
conversion from carl code Dby TPCIHMPR, fich seactor is
deblock«di into A card images, and «ach 1imaje is unpacked
into the 80 words of the card transait baffers which are
pass=d to QPFFOUE, If a ..3END card is encountarad prinr +o
*he 1limit set by the ,.DATA specification, th2 ftransmlission
.is terminated. In all cases, the last card 213t b2
procassed by TPPUT batore BPFFDTSK will raturn. This is to
prevant th= cod? type from being raset to "card code"
prematuraly.




CONSOLE MODULE CHANGES

Several new console comaands were added. Many are
handled as new ".D" coszmands. Two otha2rs, GO anl ..DATA,
are identified separately.

. The .DD commind will print the configuration m2ssagz
prepared by DZINIT.

A .DUJ commani 1s nsed to check the DZACTIVE control
word for disk activity. Any activity will b= mention21 to
the operator. If no disks are activa, DZACTIVZ is sot
negative, and the oparator is paraittad £ iissoun= 4isks.

«DM can be usad to force DZINIT to raconfigura. A
pravious ,DU must have been dones or the state of DZACTIVE
will yield an =2rror massage,

The ..DATA cowmmand will, if punch osutpat is available,
provide paramet=srs to DOFFTLT. This <coamani hanilar will
not procaess the command if  HPCYNLOCK 1s not set., This
software lock is s=2t by HPCNTLT. This <technique gpravents
«DP or L.L0ATA from intertering with 2ach 2ther. It algo
ke2ps ..DATA rrom chanqging DOFFTLT param2tars if DOFFILT is
alrealy activz. ..DATA uses GECODER ani friends to procass
-the commandi, The r2sults are set in DOFFTILT parameter areas
for 1its later us2. Then a "CONTINUZ?" messige 1S issued.
Until .GO is used, ..DATA can change thes2 parasetars,

«GO will activiat=a DOFFTLT if the op-arator is satisficd
with his ..DATA command. At this time RPCNLOCK is <cleared
to inhibit bhoth .DP ant another ..DATA.

.DP also respacts RPCNLOCK!

10



TPGET AND TPIOX CHANGES

Thes2 modules were modified to rorport th> job number of
available punch data ind to discard the HASP seporator card
if present.

In TPIDX, afrtar a buffer has heen raceivai ani its HFCR
located, a cneck is made to see if the buffer belonys to the
punch. It so2, a flag maintained in TPGEr (s22 below) is
inspected. 1If this flag 1is set, then th2 buffar Jjust
received is the first for a given job, and it is so markad.

TPGET will set the flag for TPIOX whanavaer a4 raguast to
initiats a transmission for the punch Jlata streaan is
received from HASP.

When TPGET 135 procassing data f£or tha 1442 punch, it
checks each butfer for the flay identirying it as “he first
(TPIOX docs this as indicated above). PFor 1 "first bufferp®
the first ra2cord i5 inspected tor a HASP soparator cari. If
ene is found, the job number is stored for RPCNTLT to use in
its message, and tha sa2parator card is then iiscarided, If
thea card 1s not a s2parator card, 1t is «eot, In 2ith=sr
casa, the EPCNTLT module is unloos=d 1n th= comautator.

1



MISCELLAWEOUS CHANGES

Various other changes were made:
SXPRESS saves all registers,
Occasional "long" instructions ware required.

TPCOMPR was nmodified to inhibit card code convarsion
during disk transmissions.

Savaral new cowmmatator entries were made and many have
added register saving/restoring.

The RTPINIT module calls DZINIT.

The RPCNTLT module was modifiad for diskspunck
interlock and a nev m~ssage.

The 1442 realerc/punch wmodule when active as a punch
will always r2vert to the reader stata at the =ni of a
puncin op-2ration, This allows the disk. option to be
selacted.




