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I.

II.

PRELIMINARY SPECIFICATIONS

22XX HALF INCH MAGHNETIC TAPE DRIVE

TAPE DRIVE SPECIFICATIONS

We are currently considering the Wangco model 812 for the tape drive. The
drive has the following specifications,
(a) Density = 9 Tracks, 800 BPI
(b) Speed - 12.5 ips (25 ips may be considered)
(c) Read after Write capability
(a) 8.5" Reels (1200 feet)
(A model supporting 10" reels may be considered)
A 1600 BPI phase encoded drive will be considered for a subsequent
offering but is not a consideration for this model.
The Wang supplied tape controller will suppdft the ANSI standard tape format,
(see ANSI document X3.72-1973). This is also, with minor differences, "IBM
Compatible".
The tape data format in ASCII code can be supported directly by the 2200
language structure. Tape records in other data format will require program
conversion,
TAPE DRIVE 2200 PROGRAMMING REQUIREMENTS
All tape operations will be executed in 2200 BASIC with the $CIO statement
available in the 2200 GENERAL 1I/0 OPTION, (OPTION 2). The statement hes
the general form:
$GIO [comment] [/XXX] (Arg 1 , Arg 2) [Arg 3]
where
'comment' = any character string, (optional) (e;g., REWIND)
XX = The device address(optional). If not specificated,
the address currently selected for TAPE is used.
Arg 1 = A string of hexadecimal characters or an alpha-

nuneric variable. The string of hexadecinal
characters or the value of the alphanumeric varisable
- represents the signal:sequence control word necessary

- to perform the I/0 operation. (These vary with different.'“

tape operations).



Arg 2 = An alphanumeric variable of at least 10 bytes in

length which receives the error codes and counts
resulting from the I/0 operation.

Arg 3 = (Optional) An alphanumeric array designator or
alphanureric varisble which contains the data record
to be written or receives the data record read,

Examgles

Rewind Tape

100 $GIO REW /238 (6C07 Lkoo 8a01, B$)
or

100 A$ = HEX(6COTLL008AOL)

110 $GIO /238 (A$, B$)

Write a Record

\

100 $GIO WRT /238 (6C00 4400 A206 8A01, B$) c$()
or |

110 A$ = HEX(6C00kL00A2068A01)

120 SELECT TAPE 238

130 $GIO WRT (A$, B$) x$()

Valid Tape Commands

Arg 2 of the GIO statement contains a control word, (6 to 8 byteé), the value
of which specifies the particular tape drive I/0 operation requested. The
control word can either be represented as a string of hexadecimal characters
of an alphanumeric variable (or array element, or array). In the latter case
the current value of the alphanumeric variable is the control word. All legal
half inch magnetic operations are listed in Table I, (in the hexadecimal
notation). 1



TABLE I $GIO HALF INCH MAG TAPE OPERATIONS

€MMQPERATION $GI0 STATEMENT FUNCTION
READ $GIO READ /238 (6C02 4400 €221 8a01, A$) B$() READ NEXT BLOCK ON TAPE
WRITE $GIO WRITE /238 (6COL 4400 A206 8A01, AS) BS() WRITE NEXT BLOCK ON
TAPE
WEOF $GIO WEOF /238 (6CLF 4400 8A01, A$) WRITE TAPE MARK (EOF)
ON TAPE
BSR $GIO BSR /238 (6C2T LL0O AS0L, A$) BACKSPACE ONE BLOCK (RECORD)
OR TO BEGINNING OF
TAPE (BOT)
FSR $GIO FSR /238 (6C37 LL400o A801, A$) FORWARD SPACE ONE
BLOCK (RECORD)
BSF $GIO BSF /238 (6C2F L4400 A801, AS) BACKSPACE ONE FILE
: (TAPE MARK) OR TO
THE BEGINNING OF
, TAPE (BOT)
FSF $GIO FSF /238 (6C3F LL0O A801, A$) FORWARD SPACE ONE FILE
(TO NEXT TAPE MARK)
@HiEw $GIO REW /238 (6COT L4hoo A801, A$) REWIND TAPE TO LOAD
POINT (BOT)
REREAD $GIO REREAD /238 (6COA thQ\ASOl, A3) BS() BACKSPACE ONE BLOCK
' N AND READ THE BLOCK
el JUST READ, CORRECTING
FOR SINGLE TRACK
ERRORS
WGAP $GIO WGAP /238 (6C1T LL00 A801, A$) (WVRITE A GAP ON TAPE
(WVRITE GAP) (2,5") (PASS OVER
BAD SPOT ON TAPE)
CLEAN $GIO CLEAN /238 (6ChkA 4400 AB0L, A$) BACKSPACE TAPE OVER
(TAPE) TAPE CLEANER AND

REPOSITION AS ONE

.-RSR OPERATION. (FIVE

BSR's, FOUR FSR's,
OR LESS IF ROT
ENCOUNTERED) ™ .2




Error Codes and Record Count

Arg 2 of the $GIO statement is an alphanumeric variable (or alphanumeric

array element, or array) in which error, condition and record count information
will be stored when the $GIO statement is executed. The error and condition
information is stored in the Tth and 8th bytes of the alphanumeric variable
Trecord count is stored in the 9th and 10th bytes. The normal procedure would
be to test and compare this variable after the $GIO tape operation is executed,
to determine if the operation was completed successfully., For exanple,

Read a Record

(Known length, 256 bytes)

90 SELECT TAPE /238 :
100 $GIO READ (6C02 4400 C221 8A01, AS) B()
110 IF STR(A$, 7, 4) = HEX(0000 0100 THEN 150
"T‘ Y Count = 256
~——————No errors

(Unknown length)

90 SELECT TAPE /238

100 $GIO READ (6CC2 koo C221 8a01, A$) B3()

110 IF STR(A$, T, 2) = HEX(0000) THEN 150
t__llo errors

150 L = 256*VAL(STR(A$, 9, 1)) + VAL(STR(A$, 10, 1)) (Convert Record
length to Decimal)



The complete list of errors, conditions and count information available;€5L~
@Ma the 4 bytes of Arg 2 is listed below. TabZe II lists the Error/Count
information applicable for each tape operation.

ARG 2 ERROR, CONDITIOH, AND RECORD COUNT INFORMATION

BYTE BIT INTERPRETATION
1-6 Unused
7 1 Always 0
2 1 = if tape drive 'Not Ready' (off-line, rewinding, etc.)
This 3 1 = if end of file (tape mark) sensed (READ, FOR, coin o, 205
information REREAD only)
is generated | L 1 = if EOT sensed (during WRITE, WEOF, READ, REREAD,
by the tape FSR, FSF)
drive : 5 1l = if tape file protection ring in (WRITE, WEOF only)
controller 6 1 = if at load point (BOT) (BSR, BSF only)
microcode T 1l = 1if single track (correctable) data error on tape
(READ only)
.8 1l = if data error on tape (e.g., Bad LRC (on tape or
transmission 2200 to controller), VRC, CRC,
data overrun) (WRITE, WEOF, READ, REREAD; FSR; BSK,
FSF; BSFY
@@hB l1-5 Always 0
\ This 6 1 = Invalid command word (Arg 1) or transmission error

information : between 2200 and tape controller

is generated,.) T 1 = Data transmission error between 2200 and tape
by $GIO controller (READ, REREAD)
microcode 8 1l = If the tape record read is larger than the receiving

array (READ, REREAD).
9 - 10 two byte Total count of data bytes transferred in read or write
binary operation.

III. OPERATION OF THE TAPE CONTROLLER

All tape operations will be handled by the tape controller microprocessor
with the 2200 microprocessor merely controlling the transfer of cormand,
data, and error information to and from the controller. The 2200 $GI0
nicrocode will also partially verify that the cormand given is valid for
the device (and set bit 6 of byte 8 of Arg 2) and.will monitor the data
transfer count (and set bytes 9 and 10 of Arg 2) and set bit 8 of byte 8
if a record is read which exceeds the available space in buffer, (Arg 3).
If necessary, it will also set bit 7 of byte 8 of Arg 2 in the event of
lost data during controller to 2200 transmission on read operations.

5@\ The controller functions for each command issued to it are:



Cormand FUNCTION

Read the next block and
transmit to 2200,
Maintain single track
error indicator.

Read

Reread Backspace one block, then
read the next block,
correcting single track errors
based on parity track setting.
Treat as correct read (no
single track error) if only
corrected single track errors
encountered on same track.
Write Write the next block,
receiving data from the 2200,

WEOF Write tape mark

BSR Backspace one block, always
position to beginning of
blOCk .

BSF Backspace to first record
after the tape mark (or load
point),

FSR Skip over next block on tape.
Position to beginning of
following block.

FSF Skip to beginning of next file
(Just after next tape mark).

REW Rewind the tape

WGAP Issue an 'Erase Gap' command

(Write (Write 2.5" of blank tape).

Gap) 3

@ (lean Backspace the tape five

(tape) blocks and then forward

space the tape four blocks
(to pass the medium over the
cleaner heads). If losad

point is encountered during the

backspace operation, begin
forward sypacing to revositson.

UNIUSUAL, CONDITIONS

If EOF encountered, set status bity

if tape not ready, set status bit;

if EOT encountered, set status bit;

if single track error encountered,

set status bit; if multi-track error
Oor overrun encountered, set status bit.

Same as for Read, except that single
track read errors (same single track)
are to be considered 'correct' and
different track errors are to be
considered as a data error.

If tape not ready, set status bit; if
EOT sensed during write, set status bit;
if tape protected, set status bit; if
read-after-write error encountered (any
kind) set data error bit.

Same as for Write

If tape not ready, set status bit; if
EOF sensed, set status bit; if load
point, set status bit; (Remain at load
point if encountered) spacing is dome
via recognizing gaps and ignoring data
on records., ’

Same as BSR

If tape not ready, set status bit; if
EOF sensed, set status bit; if EOT
sensed during skip, set status bit;
spacing is done via recognizing gaps
and ignoring data on records,

Same as FSR

If tape not ready, set status bits if
load point, set status bit (optional).
If tape not ready, set status bit; if

EOT sensed during Write, set status bits
if tape protected, set status bit,

Should be lopically treated as BSR
operation iNote, load point sensed only

if at very beginning of tape).



The programmer should note that according to ANSI standards, the minimun
pernmissible block length is 18 characters. Iliowever, occasionally, noise

records are found on tape and these will be reported back in the status field

as data reads with less than the minimum number of bytes, (Usually, data
errors will also occur for these noise records). The error handling programming
of the tape subsysten must take this into account and merely proceed with
reading the next block on tape. Although the ANSI standard also sets a

maximum block size of 2048 bytes, the 2200 will read or write any size block

- which it may hold in memory.

Iv.
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2200/TAPE CONTROLLER SIiGLE SEQUENCE

This section defines the signal sequence between the 2200 microprocessor and
the tape controller microprocessor for tape operations. The tape operations
on the 2200 will be carried out by the $GIO statement in the 2200 General
I/0 ROM Option. As previously described, Arg 2 of this command is a string
of hexadecimal characters or the alphanumeric variables whose value

which actually defines the signal sequence and the tape operation.

The signal sequence can logically be divided into three parts:

l. Command Sequence
2, Data Sequence
3. Termination Acknowledgement Sequence

The command and termination acknowledgement sequences are similar for all
tape operations, (differing only in the cormand code sent to the tape
controller and error bits that could be set in the termination code
returned). The data sequence is used in the record read and write
operations (READ, REREAD, WRITE).

A. Command Sequence

($GI0 microcommands 6CXX LLOO, where XX = command byte sent). This
sequence occurs first for all tape operations.



2200 A TAPE CONTROLLER

@Mﬁ " 1. Set Ready (RB3 on 2250 = logic 0)

2. Test for Ready
(RBI on 2250 = logie 0)

3. Strobe out one byte to tape controller
via CBS strobe (value of byte is a
code which identifies the requested
tape operation)

4. Receive tape operation commang
byte via a CBS strobe, Verify
that it is g legal code, If
it is wait for READY and echo
it back to 2200 via IBS strobe,
If it is not, wait for READY
and echo back the coriplenent
of the code,

5 Set CPU Ready/Busy bit to Ready,
(KBD = 0) (eeges CRB = 0 op
2250) :

6. Receive a byte from the tape controller
via IBS (KED = 1)

6““ Te Verify the byte is identical to the
original cormangd byte. If it is,
test Ready and send out a zero byte
via a CBS strobe. If not set error
bit in Arg 2 ang terminate command,

8. Set Ready. Wait for CBS output
strobe. If character is zero
broceed with operation, If
unequal to zero treat is as g
new command byte and proceed

from step U,
The legal commang bytes are listed below:
OPERATION COMMAND BYTE ( HEXADECIMAL )
READ 02
WRITE .01
VEOF A *1F
BSR 27
SR 37
BSF : 2F
o FOF 3F
- ~ o7
REREAD OA
VGAP 17

CLEAN : LA
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B. Data Sequence

The data sequence follows the cormand sequence in the READ, REREAD ang

WRITE tape operations only.

2200

Set Ready (KBD = 0)
(e.g., CRB = logic 0)

Receive next data byte if ENDI set
to zero save in Arg 3 buffer and
continue at step 1., If buffer
overflow, discard data, set

error bit in Arg 2.

5

If ENDI set to logic 1 on received
byte, compare byte with LRC of

data received. Set error bit in

Arg 2 if unequal, store count in Arg 2.

WRITE ($GIO microcormand A206)

2200

Walt for Ready, (RBI = 0), strobe
next data byte via'€BS: output
strobe. Repeat for all dats bytes,

When all data sent, check Ready,
send LRC byte via CBS output '
strobe,

There is no data sequence for other tape
operations, S~

Start tape; wait for 1lst byte

Read next byte from tape.
for 2200 Ready (CRB = 0).
byte to 2200 via IBS,

Wait
Strobe

When last byte of record read

(1 - 4 byte gap) wait for Ready
and strobe LRC byte to 2200 via
IBS with ENDI bit set to logic 1.
Proceed with tape LRC, CRC
checking,

TAPE CONTROLLER

Start tape, write GAP

Set Ready (RBI = logic 0)

Receive next byte, if OBS strobe
write on tape, continue at step
2,



2.

C.  Acknowledgement Termination Sequence

($GI0 nicrocormang 8A01)

If next received byte sent via
CBS strobe, it is LRC of data,
Save it. Finish writing record
(LRC, CRC, GAP). When done
corpare sent LRC with calculate |
LRC, if unequal set data error,
(Hote data error also set if
read after write LRC bad).

This sequence occurs last for all tape operations.

2200

Set CPU Ready (KBD = 0)
(eeg., 2250 RBI = 0)

Receive termination statu
in Arg 2, Terminate $GIO

s byte, save
comnand,

1.

3.

TAPE CONTROLLER

Complete tape operation. Set
all valid status and error bits
in the termination status byte.

Wait for 2200 Ready (RBI = 0)
and send termination status byte
via IBS strobe.

JERMINATION STATUS BYTE

BIT

OO\ W -

™

N S SR

Always 0

= Tape Not Ready
EOF Read

LOT Sensed

File Protect Ring

BOT

CONDITION

Single Track Error
Data Error
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ounmary of $GIO Micro Cormmands Useful for Half Inch Tape

T oxx -

WX -

A206 =

8A0Z =

€223 -

Wait for ready, send CBS with XX data, set CRB to ready, accent an echo,
verify that it matches, and terminate if not.

Wait for ready, send CBS with XX data.

Fast data output, with LRC, wait ready, strobe buffer character with/OBS,
repeat till buffer done. Wait for ready, send LRC -and CBS.

Set CRB to ready (0), wait for IBS, and save character in reg Z.

Fast data input, calculate LRC too. Set CRB to zero, IBS, check for ENDI,
if not, save character in buffer and repeat. ENDI character is LRC, compare
wlth_calculated LRC, if not equal set error bit and termlnate.

a4 Booaloen T ot @ ,\_1;;!\(\(

V. OTHER TAPE CONTROLLER DESIGN CONSIDERATIONS .

1.

2.

3.

Inter-record Gap Noise

The current thinking is that inter-record-gap noise will be treated
simply as bad records. In addition to a bad LRC, CRC, type data error
a short record count will be indicated by the ¢GIO loglc. It is not
anticipated that inter-record-gap noise will occur very often., If it
appears to be more of a problem than anticipated, other considerations
can be made.

End-of-tape Sensing

Since there is approximately 10 - 12 feet beyond the EOT mark, (which
is on the reverse side of the tape), records can normally be written
beyond the EOT. Therefore, all read, write and skip operations will

be completed irregardless of whether EOT is sensed during the operation.

Backspace and Skipping Records and Files

It should be sufficient to SKIP or backspace records (and files) without
interpreting the validity of the skipped records other than looking for
EOF records. The algorithm could possibly be:

(1) Start tape motion

(2) Look for EOT bytes, if found treat as a record.

(3) If not found pass record (»12 to 18 continuous bytes)
(4) Wait for gap (X byte times without data) (where X> 5)

Stopping Tape in Inter~record Gap

(a) When writing write 1/2 the Gap before the record, 1/2 the Gap after
the record.

(b) When reading, skipping or backspacing, stop the tape so as to position
the head approximately in the middle of the IRG.
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ROBERT S. KOLK
MANAGER, SYSTEMS PROGRAMMING

ILABORATORIES. INC.

MEMORANDUM

TO: Dr. Vang
ce: Paul Congo, Joe Veng, Bob Siegel, Fred Wang, Harold Koplow,
Fritz Eberle, Bruce Patterson, Dave Angel
FROM: Bob Kolk
DATE: April 11, 197k
SUBJECT ¢ PRELIMINARY HALF INCH MAG TAPE SPECIFICATIORNS

I. TAPE DRIVE SPECIFICATIONS

a. Encoding/Density

There appears to be two major areas of concentration. They are:

9 TRACK - 800 BPT = NRZI
9 TRACK = 1600 BPI - Phase Encoded

We should eventuzlly offer both of these units, with the initial
development first concentrating on 800 BPI = NRZI. We could
consider an approach with the 1600 BPI unit, to offer a slightly
more expensive drive (25%) that will support both 800 BPI - NRZI and
1600 BPI PE. This would take care of customers who want 1660 BPI or
both 800 and 16060.

b, Tape Speeds

Although we could probsbly support 25 IPS there are some reasons to
consider staying with 12,5 IPS.

At 12.5 IPS with the highest density (1600 BPI), timing between
bytes is approximately 50 msec. This should allow us to directly
pass a record into the 2200 without having to buffer it in the
controller.

836 NORTH STREET, TEWKSBURY, MASSACHUSETTS 01876 « TEL. {617) 851-7311 » TWX 710-343-6760 + TELEX 94-7421



Co

Page 2

There are several advantages in doing this.

1. Records of any length can be read or written on the tape; using
the Ceneral I/0 Commands which will buffer data directly to or
from an alphanumeric array.

2. The cost of a memory buffer on the Controller is eliminated.

3. The 12.5 IPS speed can also be supported by the 8080
microprocessor,

25 IPS could be supported for 800 BPI. It may be marginal at 1600
BPI if the controller were not buffered and/or if character
conversion and read-after-write are requirements. The data rate at
12.5 IPS is sufficiently high.

Read=After-Write Capability

Although Read-After-Vrite capability is a more expensive approach,
it should be considered. It offers better reliability and operation
and is generally available on  half-inch tape drives,
Read=After~Write does not have to be done with byte by byte
comparison or CRC checking. (IBM does only VRC, LRC checking for
read-after-write). Therefore, for read-after=write +the ‘tape
controller would have to support only VRC, LRC checking.,
Read-after-write could also be accomplished by backspacing and
rereading after each write. This would be somewhat arkward, slow,
and cause excessive wear on drives and tapes.
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II.

CONTROLLER SPECIFICATIONS

.

Tape Format

NRZI

The general vrequirements for 800 BPI - NRZI are to be able to read
and write: .

1.

2,

PE

Tape blocks which meet both ANS and IBM standards for GAP and
Data Block including spacing, LRC, CRC and VRC (Parity). These
are pretty ruch identical except ANS allows only 2048 byte
blocks, IBM uses longer record lengths. IBM &also has
additional record bytes for varisble length and block records.
These should be specially handled by the controller during READ
operations, if EBCDIC to ASCII code conversion is offered. We
should be capable of supporting ODD parity only and record
blocks of any length,

Tape marks conforming to ANS and IBM standards. This is single
byte data block (HEX(13)) followed by a LRC character only.

There are a number of unique differences in the tape format of PE on
IBM drives. These include:

(1)

(2)

(3)

Each Data Block is preceeded and followed by U4l sync
characters. It has no LRC or CRC characters.

A data burst is recorded at the load point to indicate 1600 BPI
PE,

The PE tape mark is a multi-byte control byte.

If we offer a 1600 BPI PE drive it should conform primarily to IBM
standards., Parity will be ODD.
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Operational Requirements

The control should be capable if performing the following tape
operations:

1. READ

The selected tape unit reads forward to the next interblock gap
end stops. The information recorded on the data block is read
and strobed to the 2200, one byte at a time. A LRC of the date
transferred to the 2200 will be sent after the last dsta byte
by a special strobe (svecial function bit set) to validate dats
transnission, If a read error occurred (VRC, LRC, CRC) or if a
tape mark was read or if the EOT marker was sensed, these
conditions or other error conditions will be sent to the 2200
with a termination strobe (special function bit set), If the
requested read indicated EBCDIC to ASCII conversion, the data
will be converted before being sent to the 2200, (For a
special case of +this, variable length records, the first two
bytes will not be converted).

2. WRITE

The selected tape units move forward, write a GAP, and the data
block strobed from the 2200 one byte at a time. Each byte will
be written with ODD parity. Following the record the
appropriste LRC, CRC character (800 BPI - NRZI) will be written
along with the STOP gap., The last data byte sent by the 2200
will be followed by a special strobe (CBS) with a LRC for the
data (to validate data transmission). If requested the
transmitted data will be converted from ASCII to EBCDIC before
being recorded on tape. (In a special case of this, variable
length records the first two bytes will not be converted)., If
the write operation cannot be completed or a VRC, LRC error is
indicated in the Read-After-Write check or a EOT marked is
sensed during the write, it will be indicated in a final
ter?ination strobe sent to the 2200, (special function bit
set).,

3. SENSE

The current status of tape drive and detailed error information
from the last tape operation will be strobed to the 2200 by the
controller in a L-byte sequence. (See signal Sequence for
detail).
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CONTROL

All control operations will not involve data transfer. They
will be terminated by a termination strobe sent to the 2200
indicating successful completion of the operation or error
conditions.

(a)

(v)

(c)

(a)

(e)

(£)

(g)

(n)

Rewind

The selected tape unit will be rewound to the load point
(BOT). - ’

Rewind and Unload

The selected tape drive is rewound to the lcad point &n
placed in the REMOTE mode.

Erase Gap

The selected tape unit move forward, erasing tape for
approximately 3 1/2 inches. (Sense EOT)

Vrite Tape Mark

A tape mark is written on the selected tape drive. (Sense
BOT and Read-After-Write error conditions).

Forwerd Space Block

The selected tape unit moves forward to the next
interblock gap. DNo data is transferred. (Tape mark and
EOT are sensed)

Forward Space File

The selected tape unit moves forward to the interblock gap
beyond the next tape mark. No data is transferred. (EOT
is sensed) '

Backspace One Block

The selected tape wnit moves Dbackward to the nearest
interblock gap or to 1load point. No data is transferred.
(Sense tape mark, BOT)

Backspace File

The selected tape unit moves backward to the interblock

gap beyond the next tape mark or to the load point.
(sense BOT)
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(i) Halt I/O

The RESET signal will cause all I/O operations to be
halted, and the controller and tape drive set to RESET
conditions.

DATA CONVERSION

There is one extremely useful feature which we should strongly
consider for implementation within the tape microprocessor
controller. That 1is a selectable ASCII to EBCDIC character
conversion for written records and a selectable EBCDIC to ASCII
character conversion for read records. This would be done
dynamically during the read or write operations by ROM chip
lookup. This would provide a capability on the 2200 +to
conveniently read or write IBM 1records which are entirely in
display (EBCDIC) format.

Although +this conversion could probably be accomplished by a
TRANSLATE command we are planning to incorporate in the General
I/0 ROM, there would be several disadvantages.

(1) The user must supply conversion tables in his program
which would be arkward, error prone, and consume space,
(2) Translation operation would be slower and less flexible.

Since the tape drive will be relatively expensive product, this
automatic conversion feature would greatly enhance the overall
product performance at relatively little additional cost.

Data record numeric formats other than displey will still have
to be converted under program control.

If it 1is impossible to do the conversion, and still read and
vrite records "on-the-fly", the feature should be omitted. (It
is probably more valuable %o be gble to read or write records
of any length than have automatic EBCDIC/ASCII conversion).

I/0 SIGNAL SEQUENCE

This section defines +the signal sequence between the 2200 and
the tape controller microprocessor. The tape operations on the
2200 will be supported by the General I/0 ROM. Therefore, the
signal sequence will be relatively fixed for a 2200 tape drive.
On the other hand, the +tape controller microprogram is
generated via PROM chips. Therefore, the signal sequence can
be easily modified for interfacing to other CPU units,
providing the dynamic processing requirements can be met.
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The signsl sequence for 2200 tape control can essentially be
divided into three parts:

1. Command Sequence
2. Data Sequence
3. Termination Acknowledgement

A. Command Sequence

The command sequence consists of one byte being strobed to
the tape controller from the 2200 CPU to indicate the tape
operstion requested. It will be done via the 2200 CBS
output strobe. It is echoed back to the 2200 for
verification. The sequence is as follows:

1. The 2200 sends the tape command byte to the tape
controller via a CBS strobe when the controller is
ready (RB).

2, The tape sends the byte back to the 2200 via an INPUT
strobe IBS, when the 2200 is ready. (CRB = 0).

3. If the byte is correct the 2200 will send a zero byte
to the tape controller via a second CBS strobe when
the controller is ready (RB). The operation may then
commence. Any non-zero byte strobed at this point
jndicates & RESET condition, (i.e., the command
control. byte is being sent again).



FIGURE 1 COMMAND CONTROL BYTE‘

0 2 3 b 5 6 7T
WRITE 0 M M MO 0 1
READ 0 M MM OUZ1O0
SENSE 0 0 001 0O
0 c¢cCc 111
CONTROL
. 1 N N ¥ o1 1
where CCC
000 = REWIND (REW)
001 = REWIND and UNLOAD (RUN)
010 = ERASE CAP (ERG)
011 = WRITE TAPE MARK (WTM)
100 = BACKSPACE BLOCK (BSB)
101 = BACKSPACE FILE (BSF)
e = FORWARD SPACE BILOCK (FSB)
111 = FORWARD SPACE FILE (FSF)
NNN
000 = set mode to 1600 BPI, PE
001 = set mode to 800 BPI, NRZI
MMM
001 = Convert Record (EBCDIC/ASCII) ,
For FIXED LENGTH RECORD (A1l Data Bytes)
011 = Convert Record (EBCDIC/ASCII)

VARIABLE LENGTH RECORD (Do not convert lst 2 bytes)

Page 8
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Data Sequence

Depending upon the cormand requested the data sequence is
applicable or bypassed.

WRITE The data bytes will be strobed one at a time to
the tape controller on a ready/busy (RB) basis
via the OBS strobe. Fach byte will then be
dynamically written on the tape with or without
conversion., Following the last data byte a LRC
(for the data) will be strobed to the tape
controller via a CBS strobe. This will indicate
all data has been sent. (The 2200 must support
the transfer within 25 psec./byte).

READ The data will be read by the controller,
converted if specified and strobed to the CPU
one byte at a time and a ready/busy basis (CRB).
The data sequence will be terminated by a INPUT
strobe with the special function bit set to one.
The 8«bits of data sent with this strobe will be
equivalent to the LRC of the data block. (The
2200 must support 25 usec./byte transfer).

SENSE Four status bytes are strobed to the CPU from
the tape control via a normal input strcbe on a
ready/busy basis (CRB).

Status Byte 1

Bit

0 Ready Status (1 = Ready 0 = Not)

1 On~Line Status (1 = Remote O = On-Line)
2 Rewinding Status (1 = Rewinding O = Read

Point)

3 EOT Status (L = EOT 0 = NOT)

4 BOT Status (1 = BOT 0 = NOT)

5 TFile Protect (1 = File Protect (ring)

0 = None)
6 Spare
T Spare

Status Byte 2

Spare

Status Byte 3, L

Track error information bits.

ALL CONTROL FUVCTIONS - No Data Sequence
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Acknowledpe Termination

Following the cormand and data sequence for all tape
operstions, the tape controller will send a one byte
strobe to the 2200 to terminate the I/0 operation. The
strobe will be & normal input strobe, but the special
function bit in the 2200 will be set to 1. The 8-bits of
data sent with this strobe will represent & error code
indicating whether or not the operation has been
successfully completed, and if not when error or sense
conditions were present:

Termination Code

01 2 3 4 5 6 7

0 0 0 0O 0O 0 O O = NoError

1 0 0 0 0 0 0 0 = Overrun (time-out)

01 0 0-0 0 0 0 = Invalid VRC (R/VW)

0 01 00 0 0 O = Invalid LRC (R/W)

0 0 01 0 0 0 O = Invalid CRC (R/W)

0 0001 0 0 0 = Other Error, (Use Sense)
0O 0 0 0 0 1 0 0 = BOT/EOT encountered

0 0 0 0 0 01 0O = TFile Protected for Write
0 0 0 0O OO 0 1 = Data Transmission Error

(22002 Tape Controller)

T.  ERROR AND SENSE CONDITIONS
The following table indicates +the error checking and sense
condition can be returned with each tape operation.
CONDITION

TAPE DATA TRANS | LOAD TAPE
OPERATION VRC | LRC | CRC LRC POINT EOT | MARK | OVERRUN
WRITE X X X X X
READ X X X X X X X
SENSE
ERASE GAP X
FWD.SPL.BIK X X
FWD, SP . FILE X
BK.SP.BLK X X
BK.SP.FILE X
WRITE TAPE MARK X
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draft Memo

To: H.A. Rothmann
From: D. Moros
5: 2200 Utility programs -- 1/2" lMagnetic Tape

Date: 8-21-74

The 1/2" magnetic tape now under development is dcéﬁbned
to be used as=a=medd~ prinmarily as a m;dia transfer device
betweeﬁ the 2200 and other computers. As such, Wané will bhe
required to preovide with—the=dewtae a set of utilities with
the device to perform the basic functions of data transfexr
to/from the tape from/to the various 'standard' 2200 media
(disk, cassette, etc.). |

This 4 memo specifies the .requirements of a pair of
utility prégrams, one to read and one to write the 2200
tape peripheral.

. In general, it is impossible to write a utility program
which can handle all of the funcﬁionsAwhich a user could wish
to perform on the data p@e@en@-enr on a tape. Rather than.
attempt to over—generallze the utility programs, it is felt
that a pair of relatively stralghtforward, 4 well-documcnted
progfams should prove adequate for the large bulk of users.
Indlcatlons W1th1n the program text 1tself should allow ¥

users to make whatewasr adjustments to the logic to handle

spe01allzed, unusual conditions.

Proper program design should ﬁ%%g-make for-uexkx&x relatlvclv
simple changes to the program to, for example,lmoalfy the
‘get a record' subroutine to be changed from cassette to

dlSk, or to allov the user to modify the contents # of a

 record £ ron EBCDIC or binary format to ynore suitable
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tape utilities p. 2

data types for 2200 manipulation. What should nost
carcfullx done, covering all msassdst possible conditions,
is the péocess of error handling)when various types of
transient and/or permanent anbmalies”are_found on a tape

written on another machine. The guidfing principle of the

utilities should be that if a tape is readable on anohher

,cémputer, it must be readable on the 2200.

I. Write Tape Utility

The Write Tape Utility (WTU) will start by reauostlnq
the name of the file to he transferred and

Jof the user/any pofsitioning information which he may desire

to enter. This will be expressed in terms of n files and/or

m_ blocks. Once entered, the WTU will issue a REWIID

command. If the tape is not ready (status word bit) or is

write protected (status word bit), the program should issue

an error message and stop. The user should have the option
of restarting after taking necessary corrective action.
Next, the WTU should honor the positioning requests, .

spacing up the tape as necessary. The transfer file should

then be openedp (on the cassette -- or other -- medium), and

the main read/wrlte loop should be entered

The main read/wrlte loop consists of obtaining a record
froﬁbthe openAdata file, issuing é vrite cormand to the 1/2"
tape device, and checking the results of the tape operation
for unufsual conditions, and, if none occurred, repeating the

process. When an end of file condition is encougntcred on

4#e open file, the main lupp is terminated by issuing a WEOF
" command to the tape device. As reccords are written to the

_tape, a running display of the records should be disp}aye@
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@”m on the CRT screen.

In keeping with the concept of a 'representative'
utility, the WTU éhopld operate‘on'an alphabetic arragy,

(say, A$) of a nominal.400 bytes in length. This may be
thought of as a set of card iﬁages, Elocked as five logical
records to a physical block. /5 Convenient dimensions of the
array could be:

DIM A$(10)40
but this dimension statement nust agree with the contents of
the data on the open file. Similarly, the reading of fhe

_open file must be clearly segregated as a modifiable subroutine,
so that modifications can be made, as required)to change
device types or data contents. |

@m When an unusual condition is.encounteréd after a tape

) optiudt S ,
device writq( the below steps must be taken.

1) Tape not ready_

‘Display error message.. Allow user to continue
after taking appropriate actioﬁ. Be uﬁansure to
rewrite the current block.

2) Data Error |
Backspace the tape to the béginninq of the record
just written. Increment a displayed count of
'non®permanent write erfors‘. Issue an Erase Gap
command, and attempt to write the block again.
Maintéin a count of the number 6f_times this has

@ been attempted without success. After 15 f# unsuccessful

attempts on thc.curreﬁt record, display a permanent

) ‘ g, -
write error message on the screen and stopg ‘?‘M‘fss 9
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grroessing.
3) End of Tape
If end of tape is cncountered, write an end of
file record on the tape device. Indicate the
unusual condition oﬁ the séreen; close all fileé,
and terminate processing.
II. Read Tape Utility
The Read Tape Utility (RTU) will, in general, be similar
to the operation of the WTU. It will be written to handle

¢ data blocks of a nominal 400 bytes, presumably 80 character

_.recoxds blocked five. The nominal 2200 storage medium will

be a tape cassette file. Where{app{%riate, the program should

clearly indicaté where and how. code should be changed to

handle~1argér oxr smallér blocks, use of a different 2200

device (e.g., disk or printer), operation on the contents of

each text record (e.g., format conversion), and handling of

variable length records. |
.The utility should operate properly.as written for

tapes with variable length records, with only the first

portion of the array buffer variable (say, 2S$) being filled.

It will probably not be necessary to prefill the array with
blanks or other 'null' characters prior to each tape read, hut

indications of Yzz where this can be done should be made. At

the end of each tape read operation, the status field will contain

a two byte binary count (bytes 9 and 10) indicating the number
of bytes actually read. Indications should be shown as to how
this field mav be conver.ed to a numeric &%¥ BASIC variable,

so that the user may, if desi:éd, construct variable length

Babpratwrerord,
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output reccords on the 2200 meaium. The utility itself nced
not checl: for records of lehgth-less than that written to
the 2200 mediun. .

As with the‘WTU,»thc RTU sﬁould bééin by requesting of the
usér the name of the file to be transferrcd and positioning
information: n files and/or m records to he skipped prior
to the beginning of data recad. Once 5ntered; the RTU will
issue a zewsmREWIND cormand. If the tape is not readyv (status
word bit) ax £=mthe program should z£=mp issue an error nessage
and stop. The user should have the option of restarting

Aafter taking necessary corrective action.

Mext, the PTU should honogr the positioning requests,
spacing up the tape as necessary. The transfer file should then %

@& - be opened,“and the main read/urite loop enteréd.

The main read/wriée loop consists of thaining a record
from the 1/2" tape device, checking the results of the opetation
for unusual conditions, and, if none occurred, writing the data
record just read to the 2200 output medium, and continuing thé
loop. VWhen an end of file condition is sensed on'the tape, the
main loop is terminated by writing an end of file record (this
may be implicit in the 2200 close function) onto the 2200 mediurm
and terminating processing. As records are recad from the tape,
a rﬁﬁning 4mewx display of the recoxds should be disp;ayed on
the CRT screen.

When an unusual condition (other than end of file) is

| encountered after a tape % READ operation, the helow steps

must be taken:
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1)

2)

- 3)

4)

Tape not ready

Display error message. Allow user to continue

after taking appropriate actdon. Renwmswrosses
Single track(correctable) error.
Issue a REPEAD cormand. TIf no efrors on reread,
continue normally. If reread error, consicder as
data error. '
Data Error
Reposition the tape by issuing a backspace record
(BSR) cormand. Reissue the READ command. If
reissued read is successful, increment a displayed
count of transient errors and continuec normallv.
iIf reissued read indicates single track error issue
a“REREAD cormand. If sucessful, treat as successful
reisgued READ; if unsuccessful, treat as unsuccessful
reissued READ. If reissued 258 fEAD is unsuccessful,
repeat the process forty times, or untii a successful
READ is obtained. After every fourth reissued READ,
execute a CLENI c&mmand in place of the BSR. If

e tLre
unsuccessful after this&procedure, display a message

indicating permanent read error on tape, displav the

contents of the record, and terminate processing.

ﬁnd of Tape Sensed

If end of tape is senseé,accept the current block and
set an indicador marking the presence of tape end.

Thé next block 7n tape will be the last one to be read.
If the next blc:ﬁ is, és expected, a end of file block,

terminate normally. If not, accept the next record and
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write it to the 2200 output medium. Display a

‘message on the screen indicating-that end of tape

sensbd without end of file, and terminate processing.
5) Input Record too long

If the block just read is &saﬁa#,larger than the

array variable specified in the READ command (status

word bit), display a message indicating the condition,

display the contents of the record on the CRT, together

with its size, and stop. Allow the user the option

of either terminating processing or accepting the

partial record and continuing.
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January 2, 1975

PRODUCT BULLETIN  No.10

Model 2209 Nine-Track Tape Drive

1. Product Announcement and Description

Wang Laboratories, Inc., is pleased to announce the availability of the
Model 2209 Nine-Track Tape Drive. This is a highly reliable digital
readlng/recordlng unit, which can accept IBM compatible 1/2-inch (1.27
cm) tape reels up to 10.5 inches (26.7 cm) in diameter and tapes which
conform to ANSI standard X3.72-1973 (see figures). A full 2400 foot
(732m) tape can contain up to 20 megabytes of data. The unit reads and
records in NRZI mode at a density of 800 bpi (bytes or characters/lnch)
[315 b/cm] . The Tape Drive transports tape at a velocity of 12.5 ips
(inches/second) [32 cm/s] when reading or writing, and at up to 150 ips
(381 em/s) during rewind. The unit provides read-after write and single
track error correction. It has a dual-gap read/write head containing an
erase head, which automatically erases (degausses) any previously
. recorded data when a tape is being written. . A tape cleaner is also
€”h contained in the unit.

2. Product Fit

With the capability to read and record IBM-compatible tapes, this unit
fills a need for a large capacity medium which can interchange data
between the 2200 and other computers and, secondarily, for a larce
capacity storage device for the 2200. Tape cassettes can store ur tc
78K bytes; the big disk, up to 10 megabytes (10 million bytes). A full
1/2 inch, 2400 foot tape can hold up to 20 megabytes. The only
disadvantage of such tapes is the fact that data stored on them can only
be accessed sequentially, but as a relatlvely inexpensive and
large-capacity storage device a 9~track tape is superior to any other
medium.

3. Configuration

The Model 2209 Nine-Track Tape Drive requires a 2200B or C and the
Option 2 I/O ROM (Read-Only-Memory). The Option 2 I/O ROM must be
burchased separately.

4. Associated Utilities

: Planned utllltles include a read/write and tape testing package and
@gh : conversion routines to convert the most common IBM formats to the Wang

2200 formats. Note that the 9-track tape cannot be controlled with the
usual System 2200 DATASAVE, DATALOAD statements; Option 2 statements
(SGIO, etc.) must be used. 1

(W! NG)LABQRATOFHES INC. A : Printed in U.S.A.
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

-~

Applications

PRODUCT BULLETIN

NO.110

The most important application for which the Model 2209 can be used is
the transfer of data between the System 2200 and other computers with

tape drives.

Features and Benefits

FEATURES

Accepts reels up to 10.5 in
(26.7 cm) in diameter with IBM
compatible hubs.

Records at 800 bpi (bytes or
characters/in) (315 b/cm) in
blocks; blocks are separated
by interblock gaps (IBG) of
0.75 in (1.5 cm) .

Read/Write tape operations at
12.5 ips (inches/sec) (32
cm/s) .

Rewinds at speeds up to 150
ips (381 cm/s).

Write Enable ring system is
used.

6.‘1.

6.2.

6.4.

6.5.

6.6.

BENEFITS

Can read/write any full-length
(2400 ft) standard size
magnetic tape.

Can record up to 20 million
bytes on a single full-length
tape providing a large data
file capability.

This speed provides both
optimum reliability and
excellent data transfer rates.
High-speed rewind minimizes
rewind time.

Absolute file protection
during read operations is
provided; to write on a tape
the WRITE ENABLE ring must be
inserted in the slot in the
back of the tape reel.

Utilizing the  programming
features provided in Option 2,
records of any length up to
30,000 bytes can be read from
or recorded onto tape. Record
size depends on the amount of
2200 memory that is available.
Because the read/write and the
record data formatting and
conversion operations are
separated; it is possible (via
programming) to format and
write or read and convert a

( WANG )

Flexible Record Sizes and
Formats.
LABORATORIES, INC.

Printed in U.S.
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variety of different record .
and code formats. If the
record data is ASCII (American
Standard Code for Information
Interchange), programming is
simplified. Other  record
formats can, however, be
translated with appropriate
conversion programming.
Statements provided in Option
2 such as STRAN, SPACK and
SUNPACK can be extremely
useful for the more efficient
data conversion operations.
Conversion of data to and from
IBM external and internal
decimal numeric formats can
also be done efficiently with
these statements.

6.7. The NRZI (non-return-to-zero, 6.7. Thé NRZI mdde has been

change on ones) mode of re- . designed for maximum
cording is used. -reliability and error

checking. Parity check bits
are recorded in the most
protected region of the tape
and are used by the unit for
automatic error checks during
read operations.

6.8. The unit records a CRC (Cyclic 6.8. The CRC and LRC's permit error
Redundancy Character) and LRC checks as tape is read; in
(Longitudinal Redundancy Char- some cases, single-track
acter) at the end of each data errors can be automatically
block. ' corrected by using the

‘ ’ information in these
characters.

6.9. Dual-gap read/write head. 6.9. The dual-gap configuration

permits automatic checking as
tape is written

(read-after-write) .

-
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7. Competition

Due to the great popularity of magnetic tapes, many companies
manufacture tape drives; there are probably nearly 100 different units
available. Tape drives that read and record in a 9-track format are
currently the most popular because they provide the ability to read and
record in the most universal USASCII-8 format (8 bits in 8 tracks) with
the ninth track being used for recording the parity bit. However, even
among the 9-track drives, many cannot accept large size 10.5 in. reels;
the Model 2209 has this capability.

For interfacing any IBM format tapes with the System 2200, the Model
2209 is the obvious interchange medium since it provides not only the
read/write ‘capability which is required, but it is the only tape drive
with a built-in interface to the Wang System 2200 and the only one which
can provide adequate field service support for such an interface. Due
to the complexity and sensitivity of this type of tape unit, field
support is a critical factor.

- Furthermore, the System 2200 is a minicomputer that provides the
€?ﬁ simplicity of the BASIC language, great ease of use and the enchanced
flexibility of the I/O ROM to control nine track tapes. The controller
and electronics of the Model 2209 have been specially designed to expand
the use of tape drives and magnetic tapes into an operating environment
which has significantly greater variation than normally permitted to a
computer installation.

The Model 2209 additionally provides read-after-write redundancy
checking and single~-track error correction, features which are
frequently absent from even much more expensive tape units. ' :

8. Operation

This Tape Drive utilizes standard half-inch computer grade magnetic tape
on reels with IBM-compatible hubs. File protection when reading a tape
is provided by the unit with the usual WRITE ENABLE ring system (i.e.,
no data can be written on a tape unless the WRITE ENABLE ring has been
inserted in the groove in the back of the tape reel).

Example 1:

The following routine writes a record on a nine-track tape. The record
is in the System 2200 CPU as a 30-element array AS, with elements 20
characters long. The tape unit is selected with a SELECT TAPE statement; this
becomes the default value for $GIO; X is the number of bytes/record.

s
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10 DIM A$(30)20, B$(10)

20 DEFFN'1(X)

30 PRINT "WRITE"; X; "BYTE RECORD"

40 SELECT TAPE 07B

50 $GIO WRITE(6CFA 4400 A206 8607 ,B$) (AS()<l,X >
60 RETURN

Example 2:
The following routine rewinds a tape to the load point (BOT). In this
example, the tape unit is selected via the file number designated.

5 SELECT #1 07B

10 DIM BS10

20 DEFFN'5: PRINT "REWIND"

305GIO REWIND #1(6CF5 4400 8607,BS): RETURN

NOTE:

Updating in place equivalent to the operation of the DATA RESAVE
statement cannot be programmed on the Model 2209.

Option 2 statements, .particularly $GIO, must be used to operate the
Model 2209; DATALOAD, DATASAVE statements cannot activate this unit.

9. Specifications and Accessories

Recording Density:
Recording Mode:
Unit Type:

Tape Speed:

Tape Specs:

Rewind Speed:
Head:
Compatible With:

Tape Buffer:
Data Transfer Rate:

Drive Weight:
Drive Size:

800 bpi in nine tracks (315 b/cmv

NRZI

Reel-to-Reel

12.5 ips (32 cm/s)

Up to 10.5 in (26.7 cm) in diameter

1l/2 in (1.27 cm) wide

Full-width tested at 800 bpi

Hubs compatible with IBM 2400 tape units

150 ips (381 cm/s)

Dual gap

ANSI X3.72-1973, IBM 2400 Series 9-Track,
800 bpi, NRZI.

Tension Arms

10KBS (Kilobytes/sec)

158 1bs. (71.6 kg) Approx. Net Weight
Height: 28 in (71 cm)

el
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Width: 21 in (54 cm)
Depth: 28 1/2 in (72 cm)
Site Size: Height: 30 in (76 cm)
width: 23 in (59 cm)
Depth: Not less than 42 in (107 cm) to
. accommodate opening door.
Power: 115 VAC + 10%, 325 watts, 5amp circuit breaker

230 VAC + 10% 300 watts, 5amp circuit breaker
50 to 60 Hz + 1 cps

Operating Environmez;t: o . ‘Temperature: 60° to 90° F (16° to 32°.C)
S Relative humidity: 20% to 80%, non-condensing.

Non-Operating Environment: ' Temperature":‘ -30° to'14'0°F'(-34° to 60°cC)
C e - “Relative Humdiity: 15% to 95% non-condensing.
Altitude: not above 20,000 feet (6000 m)

r Accessories: Tape head cleaning pads
1l reel of tape (up to 10.5 in [26.7 cm])

r
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10.

Home-office Source for Questions

If you have any questions regarding this new product, call the
Technical Information Center, Tewksbury.

M0

DOMESTIC USA STATISTICS

Release Date February  Price $12,000.*

Tnitial Delivery April Warranty Standard
Classified Mechanical Commission 5%

Part No. 177-2209

*includes Controller
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MEMO RANDUM

TO: Richard xasson
FROM: Thea Iberall
DATE: August 16, 1977

SUBJECT: 800 BPI and 1600 BPI Tape Drive Utilities

It has been brought to our attention by John Urban that the
Tape to Disk data transfer utility progream fails to block the
disk file correctly for ceartain blocking factors. I+ has also
been observed that this program fails to place the trailer
record in the corract location on the disk. The enclosed
errata sheet points cut all changes that any user should make
to the current 16¢3 BPI and/or 300 BPI tape utilities sc that
these 2 problems will be corrected. ‘These changes affect two
programs only - tha tape to dis: data transfer pregram TPUTJ403 &
and the disk to tape data transfer progran TPUTO50B. '

e&%kﬁﬁ\ekcﬁw((

Tdea Iberall

TI/slb

cc: P. Barthakur
D. Batcheldor
L. Conger
E. Dereo
B. Fallon
C. Glueck
D. Gowell
K. Lehto
W. Lynes
C. Masi
P. Proulx
J. Urbanv///
B. Soucy
G. Tsetsilas
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ERRATA SHUEET
FOR 2209 AND 2209A TAPE UTILITIES

Statements that are starfedA(*) are changed or added.

Tape to DlS{ data transfer progrun - TPUTO4OB - compresaed code

R
1..
2.
3.
e~
4,
5.

Line 205 should have the following statement5°

DATA SAVE BA T#2, (A,A)DS()

GOSUB 760 ' '

STR(NOS (1) ,8,1) = "0O"
* DATA SAVE DP OPEN T#2, A-Al+2, NOS (1)
* DSKIP #2, A=AlS
* DATA‘ SAVE DC #2, END

DATA SAVE DC CLOSE #2

(The fourth statement is modified, two statements added,
and the last statement removed).

Line 208 should be deleted.
Line 475 should have the following statements:

DATZ SAVE Ba T#2, (A,A) D&()
*® IF A { A9-2 TiEN 650
GOSUB 760
STR(NOS(1),8,1) = "1"
DATA SAVE DC OPEN T2, A9-Al, NOS$(1)
* DSKIP %2, A-AlS
* DATA SAVE DT #2, END
DATA SAVE [CC CLOSE #2
(The second statement is nodified, and two statements
added.)

Line 481 should be deleted.

Line 670 should<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>