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L000/7000 FILE FORMAT STUDY

The intent of this document is to describe the tape file formats
supported by the L0OOD SCOPE 3.2. 3.3, 3.43 7000 SCOPE 1.1 {operafor's
station}. and 7000 SCOPE 2.0 {operator station. magnetic tape station
and on-line} operating systems. Additional information has been
included to:describe label formats. tape structures. label utility
programs- and end point processing. The information assembled in this
document was taken in part from the k00D SCOPE 3.2 ReFerencé Manuala
the 6000 SCOPE 3.3 ERS and Reference Manual- 7000 SCOPE V1 ERS. 7000
SCOPE V2 ERS. and notes taken from discussions with individuals from
the respective development departments. Some of the material con-
tained in this document is subject to cHange and modification as a
function of future development plans. The content of this document is
intended to be as accurate and as up-to-date as possible at the time of

its generation.



DEFINITIONS

Section 1.0 defines or gives reference to many of the terms and
acronyms used in this document. For consistency and continuitya
the terminology as defined below applies throughout the entire

document.

Record‘-‘A record is a collection of related items of data. which
for operating system logic purposes is treated as a unit of
information. The delineation of a record may be relatively
arbitrary. and is determined by the Aesigner of the information

formats. Record and "logical™ record are synonymous terms.

Block - A block is a group of contiguous characters recorded on
and read from magnetic tape as a unit. i.e.. the data contained

between 2 successive inter-record gaps-

File - A file is a collection of information. consisting of the
records pertaining to a general subject. The delineation of a

file may be relatively arbitrary.

Volume - A volume is a physical unit of storage media. The term

nvolume™ is synonymous with "reel of magnetic tape™. -

Label - A label is a block at the beginning or end of a volume or

a files which serves to identify and/or delimit that volume or file.

Label Group - A label group is a collection of contiguous labels and

associated tape marks pertaining to a file that precede or follow

that file {or part of that file} on one volume.



Tape Mark - A tape mark is a special hardware bit configuration
recorded on magnetic tape. A tape mark indicates the boundary

between files and labels. and also between certain label groups-

Character - A character is a unit of information which is either

b or 8 bits in length.

Physical Record - Continuous data on tape between Z successive
inter-record gapsi physical record. physical block and block are
interchangeable terms. A physical record may contain one or more

logical records or may constitute only a portion of a logical record.
8lock - The term "block™ is synonymous to physical record.

Physical Record Unit {PRU} - A PRU is a physical record of the
maximum size allowed for that format. A short PRU is a physical
record of size less than the maximum. A zero length PRU is a specialy
physical record containing no data3l it is 8 characters in length and
contains a level number-. if appropriaste. Zero length PRU's appear
only on S(COPE standard tapess .on binary X-mode tapes- and 7000

Format tapes.

PRU sizes SCOPE Standard Binary 5120 characters
Coded 1280 characters
X tapes : Binary 8120 characters
Coded 13k characters
S tapes IP.NOISE to 5120 characters
L tapes | IP.NOISE to n characters {n is

size of user buffer?

7000 Format 8120 characters

Level Number Appendage - A level number appendage is the eight

characters of added information which are appended to the last
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physical record of every logical record on a standard SCOPE tape

file {coded and binary}. The low order 4 bits of the 8 characters

v,

is a binary number ranging from 0 -- l?B-

These Y4 binary bits are refered to as the level number. The level
number allows the user to associate a hierarchy indentification with
each logical record. The format of the 8 character level number as
it appears on the tape is:
Coded tape - 20202020202020XX - For level 0.XX=203

For levels 1 - 1?7+ XX=01-17, respectively.
Binary tape - Under LS(C3.2 - 000000000000DOYY

For levels 0 - l?é’ Yy=0 - l?a réspectively-

Under b£S(C3.3. bLS(C3.4 and 73(C2.0

55233552275400272

For levels 0 - 174~ 22=0 - I?B respectively.

End of Line Terminator - An end of line terminator is a 12 bit
binary zero byte in the low order byte of a kO bit word. End of
line terminator 1is applicable to coded standard SCOPE. coded externsl

and Z record formats.

Staged Tape File - A staged tape file is a tape file which is

copied from magnetic tape to the system mass storage device or copied

. from the system mass storage device to magnetic tape. The user

accesses the file from the system mass storage copy when needed.

On-Line Tape File - An on-line tape file is a file which resides on
magnetic tape and is accessed directly from the tape unit. i.e.-

not staged.

O



CMR - (Central Memory Resident - Low core system tables under

£000 SCOPE.

EOR - End of Logical Record.

EOF - End of Logical {and possibly physicall} File.
F0I - End of Information-
. FIT - File Information Table - The name of a parameter list which

defines many of the characteristics of a file under 7000 SCOPE V2

and L0000 SCOPE 3.4 when using LRM. See 7000 SCOPE v2 ERS and bRM ERS.

FET - File Environment Table - The name of a parameter list which
defines many of the characteristics of a file under L0O0OO SCOPE
and 7000 SCOPE 1.1. See LOOO SCOPE or 7000 SCOPE Reference Manualas

respectively.
LRM - LOOD SCOPE 3.4 Record Manager.
RCW - Recovery (Control Word - A kO bit control word which 7000

SCOPE V2 inserts into the appropriate place of the mass storage
image of a tape file to indicate an inter-record gap. For a

detailed description of the RCW format. see Appendix D.

WCk - W record type control word - A kO bit control word which pre-
fixes every W type logical record. For a detailed description

of the WCW format. see Appendix D.

ICW - Type I blocking control word ~ A kO bit control word which

appears in the first word of every I block. refer to Appendix D-.



The following notation is used throughout the document to

illustrate tape formats.

Load point. a
reflective spot
on tape

" Character{s} which —

have special mean-
ingi .a level number,
a count field or a
control word.

—_ /ﬁ
H ,,// ////{'/

Physical records contains data

(%] ¢—— Interrecord gap does not contain data
¢— Physical record
W)y ¢—— Interrecord gap

¢— Physical record

RN

NN

[ ¢«— Indicates a variable amount of
tape whose format is the same as the
preceding format-

¢— Physical record

* X%

«—— Hardware tape mark

&«— Label Record {EOF1-EOV1.HRRL.VOLZ}

S

-

* %X
ET 3 3

Dl

$—= Hardware tape marks

¢—— End of Volume reflective spot




c.0

TAPE FILE RECORD FORMATS

A variety of record formats are supported by the five operating
systems being considered {000 SCOPE 3.2. 3.3 3.435 7000

SCOPE V1.1l% 7000 SCOPE V2}. Section E;U describes each of
these record formats. To be consistent with existing conceptsa
paragraphs 2.1 thru 2.5 describe the format of the logical
record and its associated file. Since the record types
described in paragraphs 2.k thru 2.14 are to a high dégree
independent of physical record type. very little. if anya

mention is made of a file format.

2.1 SCOPE Standard Format
SCOPE standard format is the L0000 SCOPE 3.2+ 3.3. and 3.4
system default format {i.e. unless another format is
specifieds SCOPE standard is assume&}. A logical record
is defined to be one or more PRU's terminated by a short
{or zero length} PRU containing an & character level
number appendage. A PRU is 5120 characters in binary
mode or 1280 characters in coded mode. The end of the
logical record is indicated by a short or zero length PRU.
A short PRU is 1D0xn + & characters where 0< n< 511 in
binary mode or 0€n<€127 in coded modes the last 8
characters containing the logical record level number is
not passed to or from the user's CM buffer. UWhenever a
logical record is an integral number of whole PRU's {5120
characters for binarya 1780 characters for coded} a zero

length PRU is written to indicate end of logical record.
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The zero length PRU is only 8 characters in length. the

8 characters contain the level number. All physical

records {and therefore logical records} are multiples of f:}
10 characters in length. excluding the level number appendage.
A binary SCOPE standard file is recorded in odd paritya

a coded file in even parity. S(OPE standard tape files

may be labeled or unlabeled. A group of logical records

may be delimited by a zero length PRU containing a level
number of 175- A level number of l7é may be written with

the bL0O0O0 WRITEF or 7000 2.0 ENDFILE macro. UWhenever a level
number of 17; is detected when reading a SCOPE standard

tape file. an EOF status is returned through the FET/FIT.
Under b3S(3.2. a level number of l?a may appear in a physical
record which contains data or in a zero length physical

record {no data- only 8 characters}. Under bLSC3.3. LSC3.Y4

Q

and 735(2.0- a level number of l?& always appears in a zero
length physical record. Coded SCOPE standard tape files

may contain end‘oF line terminators {12 bits of zero in the -
low order positions of a kO bit word}. On outputa the 12
zero bits are converted such that they appear as lEBEa in
'XBCD on the tape. On inputa. an external B(D code of LEBEB
in a multiple of the 5th byte is converted to UUUUB- This
line terminator is used by such routines as FORTRAN. COBOLa

UPDATE. EDITLIB. to delimit line images.

Figures 1 and 2 illustrate the format of a SCOPE standard

tape file. Notice that the VOLl labels HDR1l label and first
hardware tapemark do not appear on uniabeled SCOPE standard

tape files. Howevefs the EOF1l trailer label is present on <:}

both the labeled and unlabeled SCOPE standard tape files.

-8 -



In these illustrations. the first logical record is greater
than onevPRU in length. The first logical record is composed
of a full PRU and a short PRU which contains the level number
appendage. The second logical record. which is a multiple

of the PRU size {2 PRU's}. is written as 2 full PRU's
followed by a zero length PRU containing the level

number appendage. The third logical record. which

is less than a full PRU in length. is written-as a

single short PRU including the level number appendage.

The file is terminated by a hardware tapemark. an EOFL
trailer label and 2 more hardware tapemarks. This com-
-bination of tapemarks and EOFl label defines end-of-

information.



SCOPE STANDARD TAPE FORMAT {BINARY}

80 Character Label Records >

N

Hardware Tapemark

|
|

. N\\Logical Record is one or more

/// A
A
/////
/12;?52;%%
V7 )
_ : 1442222%;
T 5120 )
OGICAL CHAR
SECORD 1 | /77777777
l <5120
1 LLLLLIL11]
0GICAL 5120
"ECORD 2 CHAR
17117177
5120
CHAR
. 11111117
5
ogreaL [HLLLLLLL
e p 3| <5120
‘i”’ CHAR
/3\ X X X
"RAILER
_ABEL =OFL
N X X X
X X X
UNLABELLED

N\\\Physical Records
8 Character Level Number.___~‘§-§§~§9

e I

“~~Logical Record is multiple
of PRU Size

) N

T

\\\\Zerp Length PRU

«—logical Record

“~.

m
one PRU ’
ﬁ\\\Level Number

«—80 Character Label Record

Trailing Hardware Tapemarks~.‘~_~;-‘-9

FIGURE 1
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VoLl T
771777777 HEADER
HDR1 LABEL

X X X l
/r
5120
0
CHAR LOGICAL
RECORD 1
1///117777 i
< €120
7727117077 T
5120
CHAR LOGICAL
/177177777 RECfRD =
5120
CHAR ~
/17177777 J é:?
2702000707 ™
H - a
RECORD 3
CHAR ;
i
* ¥ x TRAILER
LABEL
EQF1 ]
X X X
X X X
|
LABELLED
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SCOPE STANDARD TAPE FORMAT {CODEDY}

-

~
: . VOLL y l

L ‘ — HEADER

///// &0 Character Label Records (L1070 777)0 | ABEL

//,/f/ ) | wra

/

“f"j///// Hardware Tapemark X X x ‘[,
1280 1280 T
CHAR Logical Record is one or CHAR LOGICAL

1//11/7/777 - more Physical Records > 117777117 RECORD 1

< 1280 <1280
CHAR CHAR
< Level Number EEN
LLLLLLL] [LLLLLLL0Y hd
N
1280 1280
CHAR Logical Record is a multiple CHAR CICAL
' : —_— L :

[L077777 135 of PRU Size 117177777} RECORD 2
CHAR CHAR

/17117777 < Zero Length PRU N /////7777 4

LLLLIILT LLLLLILLLL] TR

<1240 Logical Record is less than one PRU <1220

— —_ .
CHAR Level Number CHAR ;ggggg":
x x x X X X ~

TRAILER

EQFY <— Trailer Label > |EOF) LAiEL
* X X , X X X

<— Trailing Hardware Tapemarks >
x x x X X %

FIGURE ¢2
UNLABELLED LABELLED
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2.2

External {X} Tape Format

External tapes as supported by kS(3.2 and 7SCV1.1 are
compatible with tapes created under.bDUD SCOPE 2.0 P
and earlier systems. External tapes may not be labeled. |
Binary external tapes are recorded in odd parity. coded

files are recorded in even parity. Under 7SCl.l. the

binary format is refered to as an X tape and the coded

format is cailed an E tape. Under bS(C3.2 both the binary

and coded formats are referred to as the X format. For
binary tapes. the maximum physical record size if 5120
characters. A physical record is a multiple of 10
characters. A logical record is one or more PRU's terminated
by a short or zero length PRU%Y no 8 character level number
appendage is included. A short PRU is a physical record

of 10, characters where D& n&511. A zero length PRU which

G

logical record which is an integral multiple of 5120 characters

is a physical record of 8 characters in length terminates a

in length. Figure 3 illustrates the binary external tape

format.

For coded files a logical record is a physical record of

13b characters. A logical record is commonly referred to

as a line image. If a line terminator is encountered before
13k characters of data. it is converted to blanks and the re-
mainder of the 13k character PRU is set to blanks. If 13k
characters occur before a line terminator they are written

as a logical {physical} record. (Characters 137 thru 140

are lost. UWriting continues with character l4l. No 8
character level number appendage is added. Figure Y (
illustrates the external tape format for a coded file.

- 12 ‘..



End of File is defined to be a single hardware tapemark.
End of Information is not defined by kOO0 SCOPE. It is
the user's responsibility to know the structure of the
tape {i.e.~ the number of files}. UWhen writing an

external format tapes L300 SCOPE appends 4 hardware tape
marks to the data before the tape is rewound or unloaded.
Under 7SCl.l. 2 hardware tapemarks are written at the

end of the data to indicate End of Information. When the
tape is staged in under 7S(Cl.l. the user defines the End of
Information in the sense that he has the option of staging

to a single tapemark or a double tapemark.

- 13 -



EXTERNAL TAPE FORMAT {BINARY}

5120
CHAR

/1////1/777

v 5120

[11/1/1/7

51e0
CHAR

LLLLLL Y

5120
CHAR

111171177

17117777
/1////7177

<5120
CHAR

J

¢ ¢
H O ¢
H* I M

Logical Record is one or more

’ Physical Records terminated by

a short Physical Record.

FIGURE 3

- 14 -

¢——— Logical Record is a multiple of

5120 characters.
[—is terminated with a zero lengthn
" PRU.

)

?é———— Logical Record is less than 5120 chars.

Logical Record

¢—— Y4 Hardware Tapemarks {bS(3.2 writes Y4 tape-

markss ?3Cl.l} writes 2
tapemarks}



EXTERNAL TAPE FORMAT {CODED}

/111771777

13k !
CHAR :

/17771777

13k

N

CHAR
/1//77/777

13b
CHAR

| /7777777

13k
CHAR

b 3

———

I I M
LR B 3K

X
b 3
X

FIGURE 4

- 15 -

Logical Record is a
Physical Record {line image}

4 Hardware Tapemarks



2.3

Stranger {3} Tape Format

The Stranger tape format does not define a °blo;k1ng

format® or a ®logical record format® other than the fact 5“\
that the k300 SCOPE CI0 routine equates a logical record

to a physical record. The S driver is a raw data processor;s

it does not recognize a logical data format or structure.

it does code conversion where necessarya but the conver-

sion is one-to-onex and nO'character'or group of characters

have any special meaning. The only data structure limita-

tions are hardware imposed and consist 6f Timiting a

physical record to contain a multiple of 2 characters

{12 bits}. a minimum of n characters where n is an installa-
tion parameter. IP.NOISE. and a maximum of 5120 characters.

The maximum record size of 5120 characters is a consequence

of PP buffer size limitations and aﬁp]ies to both binary

and coded records. No special significance is attached {:>
to any character or series of characters so that the data
transferred to and from the user’s buffer accurately

reflects what appears on tape.» No level numbers are

appended to data and no line terminators are recognized

in data.

% Character code conversion is one for one with one
exception. A DISPLAY code of L3, is converted to an
External BCD code of 1l2g on output. An External BCD
code of 12z is converted to a DISPLAY code of 334 on
input. This exception holds true for bSC3.2 using
a bb&l.

- 1k -
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STRANGER TAPE FORMAT {BINARY OR CODED}

/117717717

£ 5120
CHAR

171117777

Logical Record = Physical Record

¢ 5120
CHAR

Y Hardware Tapemarks

H M M M
LR 2K B

—————"

* W ¥

FIGURE 5

- 17 -



Figure 5 illustrates the unlabeled S tape format {binary

or coded}. Binary stranger tapes are recorded in odd
paritys: coded tapes are recorded in even parity. S tapes <:3
may be labeled {SCOPE standard or 3000 series labels?} or
unlabeled. Each physical record is a logical record. A
physical record must be less than or equal to 5120
characters. A single tapemark indicates EOF. UWhen the
file is created under L0O00 SCOPE. the system appends 4
hardware tapemarks at file close time. EOI is not defined.
The user is responsible for knowing the structure of the

tape- j.e.- the number of files.

Long Straﬁger {L} Tepe Format

The L format {coded or binary} is identical to the S

format except the maximum size of the physical {logical?}

record is limited only by the user‘’s (M buffer size. (:?
The physical record size is not 1imifed to 5120 characters.

The L tape read and write drivers«transfer one bLO-bit

word from CM to the PP at a time and then one or two

" bytes at a time from the PP to the tape rather than a

large number of bLO-bit words {i.e.. 512} as does the S

tape drivers. As with S tapes. physical record is a
multiple of 2 characters with a minimum size of n characters
where n is an installation parameter. IP.NOISE. No special
significance is associated with any character or group

of characters

Figure b illustrates the unlabeled L tape format. L
tapes may be unlabeled or labeled {standard SCOPE or

3000 series labels}.

- 18 -




LONG STRANGER TAPE FORMAT {BINARY OR CODEDZ

/77777777
2n - CHAR &—— Logical Record = Physical Record

| ' : /77717717

| 2n
CHAR

y///7//777

en
CHAR

4 Hardware Tapemarks

* I K K
LR 20 2
LR 2R 2

(j\’ FIGURE b

- 19 =



2.5

7000 Format

The 7000 format is the system default tape format under

7000 SCOPE V1.l. Each physical block {PRU} is 512 kO bit <:>
words in length except for the very last block on the tape.

The tape 1s written in odd parity3i labels are not allowed;

The first L0 bit word of each block is a boundary control

word. Each logical recorda which is an integral number of

L0 bit words in length. is followed by an end-of-record

{EOR} control word. Each logical file is delimited by an
end-of-file {EOF} control word. The end-of-information is
indicated by an E0I control word and a short phyéical biock.

If the multi-file file is an integral number of PRU's in lengtha.
a physical record of 8 zero chara;tersAis appended to the

file to indicate end-of-information {E0I}. The last fulil

word of the multi-file file is an EOI control word. Each
control word contains a "size" field which points to the {:)
next control word. Figure 7 illustrates the control word

format. Figure 8 illustrates a file written in 7000 format.

- 20 -



7000 Format Control UWord

size

MmOV '< ct

boundary word {first word of each physical block}

ct
<
O
/]

o
]

1 - End of Record {logicall}
2 - End of File {logicall}

3 - End of Information {last word in the multi-file

filea size = 0}

size - number of kO bit words between this control word

and the next control word. 0% sizes 777

FIGURE 7

- 21 -
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Logical Records ————/

7000 TAPE FORMAT

DATA

—

n

S

-0

()

€2
~— T ,_,.../"I

LIL2L2 77070777

BoIDARY CY

DATA

EOR CU ?

DATA

SILL177007777

BOUNDARY CU \

;1117117170777 77

114

YN

1///1/7/7/7/77777

BOUNDARY €Y 1)

DATA

FIGURE 8

£oR _cu

1
DATA
E0R C¥

!

nATA

[12111722011777

BOQUNDARY CU

EOR CY

EoF _CH

DATA )
N A | ;
)

E0T CY /

1777717777777
- 22 -

5120 characters

5120 characters

8120 characters

5120 characters

5120 characters



c.7?

Fixed Length {F}

Fixed length records are defined as records whose length
is constant. The size of the fixed length record is
specified by the user in number of characters. FL. All
records in the file are of equal size3i records need not be
an integral number of kO bit words in length. An example
of a fixed length record whose lengtha. FLa is 75 is:

7?5 chars
e —— e e

Decimal Character Court {D}

Decimal character count records are defined as records

whose length is specified in a length field located within
the record. The length field begins in character position

LP {character positions begin with 0} and is LL {15 LLZ bu4}
characters in length. The record size including the length
fieid is specified in the user's buffer as display coded
decimal. right justified and coded zero filled within the
length field. The records are variable length. Howevera the
size must be less than or equal to a user specified length-

MRL. An example of a D type record whose MRL=80- LP=Y. LL=Y

follows:
Y char 4 char yz2 characterg’ o
33323 -
DATA L= DATA

Characters 4 thru 7 are 333340337 which is 50 in display

coded decimalas right justifieds zero filled.

- 23 -



c.8

2.9

Binary Character Count {B}

Binary character count records are defined as records (:)
whose length is specified in a length field which

occupies the first four characters in the record. The record size-
including the length field. is specified in the user's buffer as
binary in the first two characters. The lower two characters

are reserved for system use. The record size is variable.
Howevera the record size must be less than or equal to a

user specified limita MRL. MRL must be less than or equal

to 4095. An example of a binary character count record whose

size is 45D=55, and MRL=80 follows:

8

Y char 4} characters

R ‘l
l oooo DATA |

The first 4 characters are 00550000. : ' (:3

Record Mark {R}

A recofd mark record is defined as a record whose length

is determined by the appearance of a user specified

character. RMK. The terminating character is passed to

the user. The RMK character must not be used as data

within the record. The user may specify a minimum record
lengths MNR- to enhance performance. Records may be variable
length but must be less than or equal to a user specified limita
HRL.k An example of an R type record whose size if 7L, MRL=71.
MNR=b0+ and RMK=53B follows:

7?0 characters

————.

DATA S (:}

§3B is the display code for 's'.

- 2y -



2.10 Trailer Count {T}

A trailer count record is defined as a record which is

composed of a fixed length base and a variable number of

fixed length trailer items. The lengths of the basea HL-

and trailer itema TLa+ a8re specified by the user. The

number of trailer items is specified in a count field con-
tained within the base. The count fields starting character
positiona CPa1 {character positions begin with 0} and lengtha
CL~- {3 = CL=5bY4Y} are specified by the user. The value congainea
in the count field is represented in the user's buffer as dis-
play coded decimal. right justified and zero filled. Records
are variable length but must be less than or equal to the user
specified limit. MRL. A record does not need to start on a kO
bit word boundary. HL2TL-CL-CP and MRL are stored in the FIT.
An example of the T type record whose MRL=L0. CP=2. CL=4.HL=20,

TL=10- and number of trailer items is 3 follows:

20 chars | 10 chars 10 chars 10 chars

D e
—

3333
Ljéiié, DATA DATA DATA

chars 2 thru §

The count field contains 333333355 = display coded decimal

34 right justifiedas zero filled.



ECLD

Trailer Count {T}

A trailer count record is defined as a record which is

composed of a fixed length base and a variable number of

fixed length trailer items. The lengths of the baseas HL-

and trailer items TLa are specified by the user. The

number of trailer items is specified in a count field con-
tained within the base. The count fields starting character
positiona CP. {character positions begin with 0} and lengtha.
CLa {1 = CL=kYY are specified by the user. The value contained
in the count field is represented in the user's buffer as dis-
play coded decimal. right justified and zero filled. Records
are variable length but must be less than or equal to the user
specified limit. MRL. A record does not need to start on & kO
bit word boundsry. HL-TL-CL-CP and MRL are stored in the FIT.
An example of the T type record whose MRL=k0. (P=2. CL=4.HL=20-

TL=10- and number of trailer items is 3 follows:

20 chars 10 chars 10 chars 10 chars
e —— _
i
3333 i DATA DATA DATA
JL |

chars 2 thru §

The count field contains 3333333k, = display coded decimal

3+ right justified- zero filled.



2.0 Trailer Count {T}
A trailer count record is defined as a record whi?h is
composed of a fixed length base and a variable number of
fixed length trailer items. The lengthé of the basea HLA
and trailer item. TLa are specified by the user. The
number of trailer items is specified in a count field con-
tained within the base. The count fields starting character
positiona (P {character positions begin with 0} and lengﬁha
CL~ {1 = CL= kU2 are-specified by the user. The value contained
in the count field is represented in the user's buffer as dis-
play coded decimal. right justified and zero filled. Records
are variable length but must be less than or equal to the user
specified limit. MRL. A record does not need to start on a L0
bit word boundary. HLATL-CL-CP and MRL are stored in the FIT.
An éxample of the T type record whose MRL=LO- CP=Ew-CL=H1HL=Eﬂw

TL=10. and number of trailer items is 3 follows:

20 chars 10 chars 10 chars 10 chars
[—‘_/\——"’_—\ AN e -

l|3333
331 ! DATA DATA DATA

chars 2 thru §

The count field contains 3333333k, = display coded decimal

34 right justifieda zero filled.



2.1k

rg

Undefined {UZ}

The undefined record is defined as a record whose format does
not conform to any of the other record descriptions. The <:>
user specifies the maximum record size. MRL+ except for input
files where a physical block may be taken as one record. An

example of a U type record whose MRL=80 and size is 80 follows:

80 characters

DATA

Control Word {UW}

The control word record is defined as a record which is
composed of an integral number of LO bit words prefixed

by a control word {WCW?} whose format is described in

Appendix D. The control word uhich.is the first bBD bit

word of each .record is furnished by the data manager on {:’
output and stripped off by the data manager on input. The .
control word specifies the record length in b0 bit wordsa

the number of unused bits in the last b0 bit words the number
of b0 bit words in the previous record and three single bit
fields which carry special meanings. Refer to Appendix D

for a complete description of the WCW format.

The record does not need to be a multiple of kO bit

words- but each record must begin on a kO bit word Boundary.
{Records which are not an integral number of b0 bit words in
length are padded to fill the last b0 bit word.} The W type
record is the 7000 V2 and LRM system default record type. The
size of a W type record is variable but the size must be les{Z)
than or egual to a user specified limit. MRL. An example

of a U type record whose size is 75 and MRL=75 follows:
- ¢k '
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10 chars 7?5 chars . 5 chars

WCw DATA

8 unused chars needed

to pad the record to a
kO bit word boundary.
{not necessarily blanks}

Zero Byte {Z}

- The 2zero byte record is defined as a record whose length is

determined by the appearance of a twelve bit zero byte in the
low order twelve bits of a bO bit word. Records are variable
length but they must begin on a kO bit word boundary and be
less than or equal to a user specified maximum sizes FL. On
input. the zero byte is stripped from the record and blank
padding is inserted to the user specified maximum record

sizea FL. On outputa the términating zero byte is supplied

by either the user or the data manager. If the user

supplied record is less than FL charactera. the user must supply
the zero byte. If the user supplied record is equal to FLa the
data manager strips any trailing blanks and supplies the
terminating zero byte. An example of a Z tybe record whose

FL=80 . size is 80 characters. and the 80th character is non-
blank follows:

80 characters 10 chars
DATA
L0 bits appended by the data
manager.

In this example the 75(2.0 Data Manager will asppend & blank
characters followed by the 12 b it zero byte and transfer 90
characters to the file. When this record is read with FL=80,
the trailing 8 blanks plus the 12 bit zero byte will be stripped

by the Data Manager.
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2.14

SCOPE Logical {S}?} .

The SCOPE logical record is defined as a record which is (:>
composed of zero or more physical records of MBL characters
followed by a terminating physical record of less than MBL
characters. MBL is the maximum number of characters per phy-
sical block as specified by the user. MBL must be an integral
number of kO bit words. Each record consists of an integral
number of kO bit words followed by an 8 character level

number appendage. The appendage is supplied by the data
manager on output and is stripped off by the data manager

on input. LeQel numbers 0 thru 1k indicate end of logical
recordi level number 17 indicates end of logical file and

is always carried in a zero length physical record. An zxample

of an S type record whose length is 13000 characters and

MBL=51"0 follows: ‘ 62)
13000 characters of data contained in 3 physical
__ records
5120 chars . 5120 chars i 2760
1 | Chars

T

8 char level number

The record format described in this paragraph is identical
to the LDOO SCOPE standard binary format as described in

paragraph 2.1l.
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3.0

PHYSICAL BLOCK FORMATS

Four physical block formats are supported by the 5 operating

systems being considered. This section defines each block

format. Throughout this section the terms "physical record™.

and "block™ msy be interchanged. Refer to Appendix B for

illustrations of blocking types.

3.1

3.2

Record Count {K}

The record count block format is defined as a physical re-
cord which contains a fixed number. RB. of whole logical
records. Each physical record contains RB records except the
last physical record of a file or a physical record before a
logical ENDFILE. Blocks may be variable length {if logical
record is variable length}. Logical records do not span block
boundaries. The K type block is an allowable ANSI tape inter-
change format.

Character Count {(C}

The character count block format is defined as a physical
record of length equal to or less than a specified number

of characters. MBL. Each block is MBL characters except
possible the last block and any block written to indicate a
special condition {i.e.~ and of SCOPE logical record or fileZ.
Logical records may span block boundaries.

Exéct Records {EZ}

The exact records block format is defined as a block which
contains an integral number of logical recérdsﬁ as many

whole records as can be contained in the specified maximum
block size. MBL. Records may not span block boundaries.

The E type block is an asllowable format éor ANSI standard

tape interchange.
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3.

y

Internal Block {I}

The i}nternal block format is defingd as a physical record -
which consists of a kO bit block control word followed

by up to 511 kO bit words of the file image. The control

word is refered to as the ICW as described in Appendix D.

The ICW points to the first logical record starting in the
block. indicates the number of the first record in the

block and indicates the number of the block. All I type

blocks are 512 LO bit words in length except possibly the

last block- or a block before the logical ENDFILE.
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4.0

OCCURRENCE OF RECORD TYPE AND BLOCK TYPE PER OPERATING SYSTEM

This section describes how a record and block type is specified

and which record types and block types are supported by each of

the 5 operating systems being considered. Table 1 indicates which
record types are supported: Table 2 indicates which block types

are supported. A set of footnotes are included to clarify those
table entries which are not completely straightforward. The
information presented in this section pertains primarily to 7-track

tapes. Refer to section 9.0 for information concerning S-track

tapes.

The selection of the record and block format for a magnetic
tape is not accomplished in the same manner for each of the 5
operating systems being considered. The various formats are
specified in the following manner:
LSC3.2 REQUEST control card data format parameter:
X - implies external
S - implies stranger
L - implies long stranger
none of the above - SCOPE standard
The modes binary or coded. is specified by bit 1
of word one of the FET. set up directly by the
user or the utility. {for example- COPYBR}
bSC3.3 REQUEST or LABEL control card device type parameter:
S - implies stranger
L - implies long stranger
neither S nor L = implies SCOPE standard

The mode~ coded or binarya is specified as under

bSC3. 2.
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&SC3.4

?SCV1.1

The format may be specified by a combination of

control cards and macros.

a} REQUEST control card device type parameter selects
format. The format is specified the same as undei:>
bSC3.35 modes coded or binarya. is specified as under
bSC3.2.

b} If LRM is to be used. the FILE control card and/or
macro further defines the format:

Record type is specified by RT=FaDaRaTaZala S+ or UW.
Block type is specified by BT=KaI.C. or E.

REQUEST or TAPE control card mode parameter:

X = implies External Binary

E - implies External (oded

Z - implies 7000 Format

FILE control card or macro

Record typeas RT = FaDaBaRaTalaSalla or Z »
Block types BT = KaCaIaE | Q
If BT and RT are not specified. BT=I and RT=U is
assigned.

If RT;Sa BT=C is assigned.

If BT and RB are not specified and RT # W or S- BT=K

with RB=1l is assigned.
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4.1

Record Type vs. Operating System

To insure the interchangeability of a particular format
between two different operating systemsa an understanding

of the format and structure is necessary. The existence of
characters having special meaning or the occurrence of special
character encoding/decoding may prohibit a format from being
read under a different operating system. Any remark made

in this document concerning the interchangeability of a

format is qualified by the 2 preceding statements. For an
example-s a SCOPE coded format written by FORTRAN under

&SC3.2 cannot be read meaningful by 7SCVZ due to the special
treatment by kS(C3.2 of the line terminator. {0n a coded
SCOPE format. a 12 bit zero byte in the low order positions
of a b0 bit word are converted to 15325 XBCD on output and
the lb32 XBCD is converted back to DDIJDE on input}. Howeveras
a SCOPE coded format.written under bLSC3.2 by a COMPASS user
may be read successfully under ?SCVZ2 by properly defining the
format. providing the data contains no line terminators.

At this time. this document does not address the topic of
which formats are generated by the various product sets

using the various write functions.

Table 1 indicates which record formats are supported by

the various operating systems.
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RECORD TYPE/OPERATING SYSTEN

\(,. T QPERATING SYSTEM

KECORD TYPE

LSC3.2 bSC3.3 bSC3.4 | ?SCV1.1 ?sCV2
; No No Yes No Yes
B No No No No Yes
D No No Yes No Yes
R No No Yes No Yes
T No No Yes NO Yes
U Yes A Yes A Yes yes A Yes
w No No Yes No Yes
YA Yes Yes B Yes No Yes
S Yes ¢ Yes ¢ Yes ¢ No Yes
..ong Stranger Yes Yes Yes No Yes A
COPE Binary Yes Yes Yes Yes H Yes ¢
X _0PE Coded | Yes Yes Yes No No
External Binary Yes No D6 No R Yes yes E D
External (Coded Yes ves © ves 6 Yes yes ©
Stranger Yes Yes Yes Yes I Yes A
7000 Format No No No Yes No

TABLE X




By definition the Stranger. Long Stranger. coded externalas
and U {with 1 logical record per physical recordl} record
types are alike except for the maximum physical record
size limitations. Maximum physical record sizes are:
stranger - 5120 charsa long stranger - user buffer

length. coded external - 13k charsi U - station dependent.
These record types may be interchanged among operating
systems so long as the physical records are the same

size and the file is properly defined. For example a
stranger tape written by LS(3.3 may be read by 73Cv2

if defined. as BT=K. RB=1. MBL=5120. RT=U. MRL=5120.

The Z type record format is written by (0BOL under
ESC3.2 and bS(3.3 where the COBOL user REQUEST's a
SCOPE standard tspe format and specifies RECORDING MODE
IS BINARY. The format which (0BOL writes 1s equivalent
to the 7SCV2 format defined by RT=Z. BT=(- and MBL=51.20.

By definitiona the S {SCOPE logicall} and SCOPE stendard
binary record formats are equivalent. including level

number.

ESC3.3. bSC3.4 end 73(C2.0 include a utility ﬁrogram called
COPYXS which will copy n number of files from an External
binary formatted file to a SCOPE binary formatted file.

An external binary formatted tape may‘be read by

?7SCv2 if the user defines the file es BT=(- RT=S-

and MBL=5120. Howevers since the data. manager expects
a level number appendage st the end of each logical

records control will be passed to the user error exit

with insufficient data status indicated in the FIT

when end of logical record is encountered.
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An external coded format written by LSC3.2 or 7SCV1.1
may be read by kS(3.4 and ?S(V2 if the file is (:;
defined as BT=K. RB=l. RT=F. FL=13ka parity is

even and character conversion is required.

Egternal binary and external coded format tapes generated
by bSC3.2 and 735(C1.1 may be read by bkS(3.3 and bS(C3.Y4

as Stranger tapes. However. the S driver does not
recognize the external mode's short or zero length PRU

as the logical end of record.

7SCl.1l can read k000 SCOPE Standard binary tape files
if defined as X format tapes. 7SCl.l cannot write a

tape in the k000 SCOPE standard binary tape format.

The LOO0 SCOPE binary Stranger format is a special (:;
case of the 73Cl.1 X format. The LOOD SCOPE binary

Stranger format can be read and written by ?SCl.1

provided the user insures that each logical record of

the X format/stranger format tape is less than 512 kO

bit words in length.
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4.2 Blocking Type/Operating System

LSC3.2 £SC3.3 LSC3. 4 ?SCV1.1 7scve
yess for yessy for yesy for yesy for vess for
external codedh stranger and stranger. long external FaDaBaRaTA
stranger and long stranger| strangeras Fa coded re- UaXs and U
long stranger record types Da  RaTaUaZA cord type record types
record types and U record

types
yess for vessy for yessy for vess for yvess for
SCOPE binarya SCOPE binary SCOPE binarya| External FaDaBaRaTAa
External and SCOPE SCOPE codeda binary. and UaXalda and S
binary and coded re= FaDa RaTa 7000 format record types
SCOPE coded cord types UaZalls and S record types
record types record types
no no yess for no yessy for
F‘!D'l RﬂT" FﬂD'IB"lR'IT"\
UaZ and U UaZ+ and U
record types record types
no no yesy for no yess for
W type U type

records only

records only
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5.0 TAPE FILE STRUCTURE

The structure of a magnetic tape file is a function of the <:>

data

format. whether the tape file is labelled or unlabelled

and the number of reels necessary to contain the file. Sections

5.1 and 5.2 discuss labelled and unlabelled tape file structures

respectively.

5.1

Reel

Reel

Reel
Reel

Reel

Labelled Tape File Structures

The structure of a labelled tape file is determined by

the number of files and the number of reels necessary to
contain the files. Four configurations are defined:
Single~File/Single-Reels Single-File/Multi-Reels Multi-
File/Single~Reel and Hulti;File/Nulti-Reel. The structure

of each configuration is shown below. Required labels are
indicated by a UY-character identifier. <{Refer to Section €:>
b for the definition of the label format}. Harduare tape- .

marks are indicated by an asterisk.

Single=File/Single=Reel

VOL1 HDRl*==-Data Blocks===xEQOFLxx

Single~-File/Multi-Reel

VOLl HDRl*===First Volume Data-==-xEQ0V1xx

1
c VOLY HDRl*-=~last Volume Data---xEOFlx*xx
Multi-File/Sincle-Reel
VOLl HDRl¥===File A===XEOFl*HDRl*===File B===*%EQFl*x
Multi-File/Multi-Reel
1 VOLl HDRl¥-=~File A===*xEOF1*HDRl*--=-File B=--%EOV1xx

2 VOL) HDRlx-==(ontinuation of File B=-=-xFQV1xx

3 VOL)Y HDRl¥=---Remainder of File B---xEQFL*HDRlx---

hd e - -

File C---xEQFLxx



Volume Header Label
The first physical record in the reel must be a volume

header label3s it may not appear elsewhere.

File Header Label

Every file must be preceded by a file header label and
every file header must be preceded by a tape mark or a
volume header label. When a8 volume ends within a filea
the continuation of that file in the next reel must also

be preceded by a file header.

File Trailer Label

A file trailer label is required as the last block of

every file. A file trailer must be preceded and followed by a
tape marks and if it is the last file trailer in the reels two

following tapemarks are required.

Volume Trailer Label

When a reel ends within a filea the last physical record of
the file in the first reel must be followed by a volume
trailer label which must be preceded by a single hardware

tapemark and followed by 2 hardware tapemarks.

Special case end-of-tape conditions may occur when the re=-
flective spot is encountered during the writing of a label
group on a multi-file tape. Depending upon when the reflective
spot appearsa. one of the following configurations will be

generated.
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Single-File/
_ Single=Reel

ulti-File/
Single=Reel

Single-File/
Multi-Reel

Multi=File/
Multi-Reel

5.

1.

Reel 1

mwmemfFile A===xEOV1xx

Reel 2 VOLlL HDRI1**EQOFl*HDRl¥===File B=--

Reel 1}

---Fil

e A---xEOFL*HDRL**EQOV1xx

Reel 2 VOLL HDRl*---File B-=-

Reel 1

-==File A===xEQFL*EQOV1xx

Reel 7 VOLL*xHDRl*---File B---

1 Labelled Tape File Structures Per (Operating System

The five operating systems being considered do not

support tape label structures as described in Section

5.1 to the same degree.

The following table indicates

o

which structures are supported by the various operating
systems. -7S{V1l.1l does not support labelled tapes.

LSC3.¢2

yes

X
yes

yes

X
yes

x The multi-file/single-reel and multi-filesmulti-reel

structures are not allowed with 3000 computer series

lsbels.

LSC3.3

yes

X
yes

yes

X
yes

BESC3. 4 7SCV1.1
yes : no

X
yes no
yes no

X
yes no

7scve

yes

no

yes

no

O



5.2

Unlabelled Tape File Structure

The structure of an unlabelled tape file is determined

by the number of reels needed to contain the file and

the data format of the file. The concept of a single-
file/single-reel and single-file/multi-reel is valid and

well defined for an unlabelled tape file. The term ™multi-
file™ is normally associated with labelled files. Howevera,
the concept of a "multi-file™ file has meaning when describing
unlabelled tapes. An unlabelled tape file may be partitioned
into "logical files™ by end-of-file indicators. The end-of-
file indicator is dependent upon the data format. When the
end-of=-file ihdicator is detected upon reading.the files

end of file status 1is returned to the user.

The general formats of the various unlabelled structures are
shown below. The end of file indicator is indicated by

EOF. end of volume is indicated by EOV and end of information
is indicated by EOI. EOF. EOV and EQOI are defined for the

various record types in Table 3.

Single=-File/Sinale-Reel

-=--File A===E0I

Single=File/Multi-Reel

---File A {first part}==--gov
--=File A {last part}---f0I

Multi-File/Sinale=Reel

--=File A===EOQF===File B===EO0I
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Multi-File/Multi-Reel

===File A===EQ0F===File B {First part}---EQ0V Reel 1

—--File B {last part}---EOF=--File C==-E0T Reel 2

Table 3 defines the EOF,

various record types.

- 42 -
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TABLE 3
EOF+ EOVa AND EOI DEFINITIONS PER RECORD TYPE

_ EOF EOV EO0TI
(;JPE Std. Zero length level *EOV1xx *EOFLxx
17 PRU
rxternal {kS(C3.27F X KKK X xxkx ¥
External {7SCV1.132 x End of tape XX
Stranger X XX KX Xxxx ]
Long Stranger x ' XK KX ' XX%kx ]
7000 Format EOF control word End of tape Short PRU con-
taining EOI
control word
Fixed Length ¥ *% X%
Decimal Char. X %% * X
Binary Char. * £33 X X
icord Mark b X% % %
Trailer Count x £33 XX
‘ efined * * X £ X
Control Word EOF control word X% v £33
Zero Byte with ' * * X £33
K and I block types
Zero Byte with ( Zero length level XX X X
type block 17 PRU
SCOPE Logical Zero length level X X XX
17 PRU

x = Hardware Tapemark
*x = Double Hardware Tapemark
(- ‘ NOTE 1: EOI is not defined for this format. However. when the tape
is written. 4 tapemarks are written at the end of the data.

» PO - - . .
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LABEL FORMATS

Four of the five operation systems being considered provide é:}

label processing for magnetic tape files. The following table
indicates which label formats are supported for 7 and 9 track
tapes per operating system.

Operating ES{3.2 ESC3.3 ESC3.4 78C1.1 7SC2.0
System

Label

Formats

3000 Series 7 track 7 & 9 788 no no

Computer Labels track track

SCOPE Standard ? track 7 & 9 7 &8 9 no 729
track track track

The 3000 Series C(omputer Labels are the standard labels

supported by (DC 3000 Series computer operating systems. A
description of the 2000 Series computer labels is given in
Section b.3. The SCOPE Standard labels as supported by kS(C3.2
and by bES(C3.3 are identical3i they are designed similar to 'the
proposed USA Standard for Magnetic Tape labels and File Structure
for Information Interch;nge submitted by the X.3.2/457 Committee
on November 28+ 19Lk and revisea by the X.3.2/513 Committee

July 18. 19k&. A description of the required lgbels is given

in Section Lk.2.

The SCOPE Standard labels as supported by bS(3.4 and 73(2.0

are identical. they conform to the American National Standard

for Magnetic Tape Labels for Information Interchange submitted

by the X3.27 (ommittee on Octcber 20. 19k8. A description of the
required labels'is given ih Section k.2. 73(Cl.1 does not provide

the capability to process labels on magnetic tape files.

N
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b.C

Label Types per Operating System
VOL1~ HDR1. EOFl and EOV1 labels are defined as required
labels. All other defined labels {HDR2-9. UHLa- UVL1-9-

EOV2-9. UTLa and EOF2-9} are considered to be optional

labels.

£SC3.2 and bS(C3.3 support the 4 required lsbles {VOLl. HDRLA
EOFl and EOV1}. The HDRZ2-9 and UHLa labels cannot be
written and they are skipped on inbut. The remaining
optional labels {UVL1-9. EOV2-9. UTLa and EOFZ2-9} are

not allowed.

Under k000 SCOPE 3.4 all required labels are checked by
the operating system on input and are generated by the
operating system on output if the user does not supply
them. All optional labels must be provided by the user
to the operating system on output and are returned to

the user on input.

7000 SCOPE 2.0 supports the processing of the 4 required labels

but processing of the optional labels is not allowed.

SCOPE Standard Label Format Description

Section k.2 describes the format for the 4 SCOPE Standard
labels VOLL+ HDR1. EOFL and EOV1L. The column titled
Description 1 describes the field as defined by LS(C3.2

and bSC3.3. The column titled Description 2 describes the
various.Fields as defined by bkSC3.4 and ?SC2.0. The letter
"n" means any numeric digit 0 through 9 and the letter "a™
means any member of the character set in which the label

is written.
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VOLUME HEADER LABEL

Label Identifier
Label Number

Volume Serial

Accessibility

Volume Density

Reserved for
future standardi-

Reserved for
future standardi-

Owner Identification

Reserved for
future standardi-

FIELD LENGTH POSITIONS NAME
! 3 -3
= 1 Yy
3 b 5-10
Number
Yy 1 11
8 1 e
b 19 13-31
‘ zation
{ b 32-37
zation
8 14 38-51
9 28 52-79
zation
10 1 a0

Label Standard
Level

DESCRIPTION 1

Must be VOL

Must be 1

Six "n" characters which
- identify this physical

reel of tape

Blank = not security
protected
Non-blank = security
protected

Density of file infor-
mation on tape,blank or

ag -

=
oo

Must

Must

Must

Must

556 bpi
200 bpi
800 bpi

be

be

be
be

be

"spaces"”

"spaces"”

"spaces”

"spaces"”

"spaces”

DESCRIPTION 2

Must be VOL
Must be 1

Six "a" characters
which identify this
physical reel of tape

Must be "spaces"”

Must be "spaces"

Must be "spaces"”
Must be "spaces”

Must be "spaces”

Must be "spaces”

Must be 1
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FIELD LENGTH POSITION
1 3 -3
2 1 Y
3 17 5-21,
Y b 20-27
y 28-31

FILE HEADER LABEL

NAME

Label Identifier
Label Number

File Identifier

Multi-file Set
Identification

File Section
Number

DESCRIPTION 1

Must be HDR
Must be 1

Any "a" characters
which identify this
file

Any "a"™ characters to
identify the set of
files of which this
is one. This identi-
fication must be the
same for all files of
a multi-file set

The file section number
of the first header label
of each file is 0001.
This applies to the

first or only file on a
volume and to sub-
sequent files on a multi-
file volume. This field
is incremented by one on
each subsequent volume
of the file.

DESCRIPTION @

Must be HDR
Must be 1

Any "a"™ characters
which identify this
file

Any "a" characters
to identify the set
of files of which
this is one. This
identification must
be the same for all
files of a multi-
file set.

The file section
number of the first
header label of each
file is 0001. This
applies to the first
or only file on a
volume and to sub-
sequent files on a
multi-file volume.
This field is in-
cremented by one on
each subsequent
volume of the file. ’
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FILE HEADER LABEL {Con't.}

DESCRIPTION 1

Four "n" characters
denoting the sequence
{that 1s.~ 0001, 0002
etc.} of files within
the volume or set of
volumes. 1In all the
labels for a given
file.s this field will
contain the sane
number.

Must be "spaces”

Two "n" characters
distinguishing succes-
sive iterations of the
same generation. The
generation version
number of the first
attempt to produce a
file is 00.

FIELD LENGTH POSITION NAME
b Yy 3e-35 File Sequence
Number
? Yy 3L-39 Generation
Number {optionall}
8 e 40-4l1 Generation Version
Number {optionall}
* Does not imply the support of multi-file volumes.

DESCRIPTION 2

Four "n" characters x
denoting the sequence
{that i.S1 UUD]:-n 00081
etc.} of files within
the volume or set of
volumese. In all the
labels for a given
file. this field will
contain the same
number.

Four ™n" characters
denoting the current
stage in the succession
of one file generation
by the next. When a
file is first created,
its generation number
is 0001.

Two "n™ characters
distinguishing succes-
sive iterations of the
same generation. The
generation version
number of the first
attempt to produce a
file is 00.
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FILE HEADER LABEL {con't.}

Creation Date

Expiration Date

Accessibility

Block Count

System code
{optionall}

FIELD LENGTH  POSITION  NAME
9 b y2-47

10 b 48-53

11 1 5y

12 b 55-L0

13 13 b1-73

1Y ? 74-80

Reserved for future
standardization

DESCRIPTION 1

A "space™ followed

by two "n" characters
for the year., followed
by three "n" characters
for the day {00} to 3Lk}
within the year.

Same format as field
9. This file is re-
garded as "expired”
when today's date

is equal to. or later
thans the date given
in this field. UWhen
this condition is
satisfied. the remain-
der of this volume may
be overwritten.

Same as Field Y of
the Volume Header Label

Must be binary zero

Must be "spaces"™

Must be "spaces"

o~

DESCRIPTION @2

A "space” followed

by two "n"™ characters
for the year. followed
by three "n™ characters
for the day 1001 to 3bb}
within the year.

Same format as field
9. This file is re-
garded as "expired”
when today's date

is equal to- or later
than. the date given
in this field. When
this condition 1is
satisfieds the ramain-
der of this volume may
be overwritten.

Must be "spaces™

Must be binary zero

Must be "spaces"™

Must be "spaces”
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FIELD LENGTH  POSITION
1 3 1-3

2 1 y

3-11 50 5-5Y
12 b 55-50
13,14 20 L1-80

-~

FILE TRAILER LABEL

NANME

Label Identifier

Label Number

DESCRIPTION 1

Must be EOF

Must be 1

Same as corresponding Same as corresponding

fields in File
Header {optionall}

Block Count

Same as
corresponding

‘fields in the

first file header
label {optional}

fields 'in the File
Header Label

Six n characters-
number of data blocks
{including labels and
tape marks} written
since last File
Header Label

Must be "spaces”

DESCRIPTION @

Must be EOF

Must be 1

Same as corresponding

fields in the File
Header Label

Six "n" characters
denoting the number

of data blocks {exclu-
sive of labels and tape
marks} since the pre-
ceding HDR label group

Must be "spaces”™
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VOLUME TRAILER LABEL

FIELD LENGTH POSITIONS NAME DESCRIPTION 1
1 3 1-3 Label Identifier Must be EOV
2 1 Yy Label Number Must be 1
3-1) 50 5-5Yy Same as Same as
corresponding corresponding
field in the first fields in File
file header label Header Label
{optionall}
e b 55-&0 Block Count b n charactersa
number of data blocks
{excluding labels and
tape marks} written
since preceding volume
label
13.14 c0 - bl-80 Same as Must be "spaces”

corresponding
fields in file
header label
{optionall}

DESCRIPTION &

Must be EQV
Must be 1

Same as
corresponding
fields in File
Header Label

Six "n" characters
denoting the number
of data blocks
{exclusive of labels
and tape marks}
since the preceding
HDR label group

Must be "spaces"™
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3000 Series Computer Labels
The following 3000 Series Computer Labels are supported

by OO0 SCOPE.
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FILE HEADER

Field Name

1 Density

2 Label ID

3 Logical Unit
Number

y Retention
Cycle

5 File Name

b Reel Number

? Date

8 Edition

g User
Information

Lenath Position
1 1

c -3

2 y-5

3 E-8&

1y 9-22

c c3-24

b 25-30

c 31-32

ua 33-80

- B2 -

Description

Density at which label &
data are recorded.

2 = 200 bpi
5 = 55& bpi
8 = 800 bpi
{3

Logical unit numbersi not
checked by SCOPE

3 n characters specifying
number of days tape is to
be protected from acci-
dental destruction.

Any a characters to iden-
tify this file.

2 n characters to denote
which in a series of reels
comprising the fTile

Date file was created’
MMDDYY.

2 n characters distin-
quishing successive 1iter-
ations of the same file.

Any a charactersi SCOPE
does not check this field.



n

FILE TRATLER {EQCF}

Field Name

1 Label ID

2 Block Count
3 Unused
VOLUME TRAILER {EOTZ}
Field Name

1 Label ID

2 Block Count
3 Unused

Length Positicn
3 1-3

5 y-4

72 9-a0
Length Position
3 1-3

S Y-8

= 9-80

- §3 -

Description

EOF

5 n characters. number
of data blocks written
since file header label.

Unused

Description

EQT

S5 n characters. number
of data blocks written
since file header 1label

Unused



Label Characteristics

Summary

All labels are 80 characters in length.

?-track. bESC3.2 and LS(3.3

Parity
Density
Character

?_traCkﬂ ESCB . L‘
Périty
Density
Character

?-track 7S5C2.0

Parity
Density
Character

9-track ESC3.3 and

Parity
Density

Character’

G-track 7SCZ.0

Parity
Density

Character

Code

Code

Code

LSC3.4

Code

Code

- 0y -

SCOPE Std.

Even
IP.LDEN
BCD

Even
Same as file
BCD

Even
Same as file
BCD

0dd

Same as file
USASCII or
EBCDIC

0dd
Same as file
ANSI8. EBCDIC

3000 Series

Even
Same as file
BCD

Even
Same as file
BCD

0dd

Same as file
USASCIT or
EBCDIC



LABEL UTILITIES

The operating systems being considered which support tape

labels provide the user with special macros and/or utility

functions to assist in processing tape labels. The following

list indicates which tools are available per operating system:
BSC3.¢2 Generation of FET Label Field Information macro
bS(C3.3 Generation of FET Label Field Information macro

Label Processing Utility Programa. LABEL

Multi-file Set List Utilitya. LISTMF

ESC3.4 Generation of FET Label Field Information macrc
Label Processing Utility Programa LABEL
Multi-file Set List Utilitya LISTMF

Scve Label Information Generation macro/control card,

LABEL

The following paragraphs describe the various utilities provided

by the respective operating systems.

7.1 bSC3.?

&)

To cause the LS(C3.2 operating system to process tape labelss

the user must specify E or N on the REQUEST control card
and supply certain label information in the FET at file

OPEN time. To assist the user in inserting the label

information in the 13 word FET. kSC3.2 provides an FET label

field generation macro called LABEL. The format of the macro

is as follows:

1fn LABEL flnsedaretacreateareelamfnapos
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The LABEL macro may be used to generate FET label field
information. If useds the LABEL macro must immediately
follow the FILEx macro to which it pertains. The LABEL

macro is simply a data generation statement and does not
directly cause any action on the file. The following
descriptions indicate the values each parameter may

assume. In all cases if the parameter is absenta the

field is set to binary zero. Alphanumeric values are
left-justified within the fields numeric values are'rightw
justified within the field. If the parameter is smaller than

the field sizea the fill character used will be binary zero.

If FET label field information is generated by means other

than the LABEL macroa display code zero may be used as the

fill character in numeric fields and display code blank may

be used as fill in alphanumeric fields.

File Label Name {flin}: 1-17 alphanumeric characters
specifying file identification.

Edition Number {ed}: 1-2 digits specifying which version
of the file.

Retention Cycle {ret}: 1-3 digits specifying number of days
a tape is to be protected.

Creation Date {create}: 5 digits specifying creation date
in Julian format {YYDDDZ.

Reel Number {reel}: 1-4 digits specifying which reel of
the file.
Multifile Name {mfn}: 1~k slphanumeric characters

specifying the logicel set name of
which the current file is a member.

Position Number {poé}: 1-3 digits specifying the relative

position of the current file within
a multi-file set.

-5!:—



bSC3.3
bSC3.3 provides the user with two label processing
utility programsa. LABEL and LISTMF and an FET label
field information generation macro-. LABEL. The LABEL
utility program allows the user to define and process
labels. The LISTMF utility allows the user to list the
labels for member files of a multi-file set. The LABEL
macro which generates FET label information is the same
described in paragraph 7.1L. The LABEL and LISTMF utility
programs are described below.
LABEL11$N1{E:}1Y1 =fln.V=reel.f=ed-T=ret-(=create F=df.
M=zmfn.P=pos.D=density.N=charset.X=dc.
The L ABEL utility program enables users to write and to
check labels and to position within @ multi-file set. It
is a central processor programa cellable through standard
program call cards. and hes no special capabilities which
are not aveilable to any user program.
The following list defines briefly the meaning of parameters
which may appear on the LABEL card. 1fn is required and
must be the first carameter.:

The remaining parameters are opticnal-s and may appear in
any order.

1fn Logical file name. 1-7 characters. 1fn must be
specified- and must be the first parameter.

R or u Read or write label. If absents U is assumed.

Y Indicates that a 3000 series label

fln File label namea 1-17 characters. If 1fn is

absent. a default name will be assumed feor a New
Tape and no checking will be done on an Existing
Tape. Any special characters except & 1 . > { @
may be used.

reel Reel number. 1l-4 digits. If reel is absenta

reel 0001 is assumed for & New Tape and no checking

will be done on an Existing Tape.

-S?-
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ed Edition number. 1-2 digits. If ed is absents
edition 0l is assumed for a New Tape and no
checking of edition number will be done on an
existing tepe. )
ret Retention cycle~ 1-3 digits. If ret is absenta.
an installstion-defined value will be written on
a New Tape and no checking of retention cvcle will
be done on an Existing Tepe. If ret equals 959
an expiration date of 99999 will be written in
the label of a New Tape. effectively establishing
permanent retention.
create The 5-character Julian creation date. If create
is absent. today's dste will be used on a
New Tape and no checking ¢T creation date
will be done on an Existing Tape-.

df The format of the data in the file.

absent Data will be read/written in SCOPE
standard format.

S S-tape format.
L L-tape format.
mfn Multi-file set name- l-k charactersa. mfn 1is a

reguired parameter on utility calls that pro-
cess multi-file set tapes.

pos Position numberas 1-3 digits- of a file within
a multi-file set.

density The density at which data is to be recorded.

absent installation-defined density.

LO cC0 bpi/7-track tape
HI S5L bpi/?-track tape
HY 800 bpi/?-track tape
HD 800 cpi/f-track tape
PE 1600 cpi/f-track tape
charset The character set that is to be used for coded

data conversion on S-track tapes-. :

absent installation-defined default character

set.
us USASCII code
EB EBCDIC code
dc Disposition code

absent no disposition code.

Iu inhibit unload

SV save

K checkpoint dump tape

(@ checkpoint tape and inhibit unload
Cs checkpoint tape and save
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Single=File {neither M nor P declared}

The LABEL utility program may be used to read and check <:>
{R is declared} or write {W is declared} standard SCOPE

or 3000 Series Y labels. Normally LABEL will be the

first reference to a file within a job. A REQUEST card

is not needed for single-file tapes since the LABEL

utility will issue a REQUEST function for a labeled tape

{7 or 9 track} having the logical file name. data formata
densitys disposition codes and character set as specified

on the LABEL control card. The LABEL utility will then

build an FET using the label information as specified

on the LABEL control card and issue an OPEN

fwith rewind} function. System default label parameters will

be used whenever the LABEL card does not specify a parameter.

The field content of the label actually written/read will be ne~gd
in the dayfile. The tape is left positioned at beginning of
information. Any subsequent program wishing to inspect the

label may do so by issuing an OPEN function using a 13 word

FET.

Multi-File Tapes {M is declared- P may or may not be declared}
The LABEL utility program may be used to position and
check {R is declared} or position and write {W is declared}
standard SCOPE labels on a member file of a multi-file set.
3000 Series Y labels are not allowed for multi-file sets.

The multi-file set must have been previously assigned by a
REQUEST card/function. The LABEL utility will build an FET
using the parameters as specified on the LABEL card and issue

the appropriate OPEN function. The multi-file set will be

- 08 =
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positioned as specified by the P parameter on the LABEL
card. The field content of the label {read or written} will

be recorded in the dayfile.

LISTHF LISTMF +M=-mfn-P=p

LISTMF provides the ability to obtain a list of the

contents of multi-file set tapea mfn. The multi-file

set must have existing status.

LISTMF rewinds the multi-file sets mfn. and then poéitions
to the pth file by specifying position number p. The
contents of the label are extracted from the buffer and
written to the OUTPUT file. Each succeeding file is
positioned specifying previous position number plus one.
Files are positioned and labels are listed until "end-of=-
multi-file-set™ status is returned {code ELB}- The set

is left positioned at end=-of=-set.

If p is absent. a value of one is assumed.
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LSC3.4
bSC3.4 provides the user with the LABEL and LISTMF

utility programs as described in Section 7.2 as well
as the FET label field information generation macro

as described in Section 7.1.




’sScve

?SCV2 provides the user with the LABEL control card/
macro. The LABEL controcl card/macro is a means of
supplying label information which is used to check

or create the HDR1.EOF1 and EOVl labels on standard
labelled files. UWhen the LABEL control card or macro is
encountered. the label information is stored in a label
table. At file OPEN time the label information is

used to process the HDR1 label. At file and volume
CLOSE timea the label information is used to process the

trailer labels.

The format and parameter description of the LABEL control
card and macro is given below. The first parameter is 1fn.
The remaining parameters are optional and may appear in
any order.
LABEL 1fn. (=p2-. D=p3. E=pl. G=pS5. L=pk. M=p7-
P=p8a1 T=p9+ U=pl0a. V=pll



KEYWORD

LFN

*

EXPLANATION

Logical file name {or an X register containing
generalized core address of the FIT:.

Creation date. Parameter {p2}: <(reation date
in Julian format yyddd.

Checked or created. Parameter {p3}:
R=check existing lasbel -~ I-0 Seg.
W=create non-existing label . Files Only

Version number. Parameter {pl4}: A 2 digit
version number of the generation.

Genersation number. Parameter {p5}: A Y
digit generation number.

File identifier. Parameter {pk}: A 1 to
17 character value enciosed by $ signs used
to supply/check the associated HDR1L label
field.

Multifilex name. Parameter {p?}: A &
character name that associates all Tiles
of a file set.

File sequence number. Parameter {p8}:
Gives the sequence number of a file in a
multi-file set.

Expiration time. Parameter {p9}: A period
in days from credtion date in format dddd.

Expiration date. Parameter {pl0}: An expira-
tion date in Julian format yyddd.

File section number. Parameter {pll}l}:

Al to 4 digit number that gives the volume
no. of the file at which processing is to
commence.

Refers to ANSI standard but does not imply support of

multi-file name as LODO0 SCOPE.

O



8.0 END POINT PROCESSING

8.1

£000 SCOPE

End-of-File {Tape Mark} Procedures

A physical end-of-file {tape mark} can appear on a SCOPE
standard tape only as part of a labela the WRITEF function
writes a zero-length logical record with level 17. End=-of-
file marks may be written on X- L and S tapes with the WRITEF
function. On labeled tapes. end-of-file marks are written

as part of the label. On an input tape. the I/0 system
determines whether it is part of the label. For a SCOPE
standard tape. the end-of-file mark indicates a labels since
trailer labels are always written on SCOPE standard tapes
{labeled or unlabeled}. X tapes cannot be labeled. For S

or L tapesa SCOPE determines whethér a labeled tape has been
declared. If so the I/0 system detérmines if a 1abe1 record
is next. If soca end-of-reel or end-of=-information procedures
are performed. If the next record is not a label record or
if the tape is not labeledas the end-of-file mark is treated
the same as a zero-length record of level 173 the end-of-file
bit is set in the FET status field and the function encountered
is completed normally. Since X tapes cannot be labeleds when
and end-of-file mark is reada. the end-of=file bit is set in the

FET status field and the function is completed.

End=-of-Reel Procedures
End-of=-reel procedures for an output tape are performed when
the end-of-reel reflective spot is encountered according

to the following table:




SCOPE Standard
Labeled

UP bit set

Backspace over last physical
record

Write EOV trailer label
Write 4 tape marks
Rewind unload reel

Locate next reel

Write header label
Continue function
Set end-of-reel bit in FET

Exit to user

End-of-reel procedures for an input tape are

yes

performed when

and EOV label is encountered on a labeled or SCOPE standard

tape or when the end-of-reel reflective spot
on an unlabeled tape.

obtained. label checking is performed if the tape is labeled

is encountered

and the function continues normally on the next reel.

WARNING: UWhen the UP bit is set and control is given to the

usera. the zero length PRU may not have been written if the

longest record was an exact multiple of the PRU size. Any

further writing may appear as part of the previous record.

The user is responsible and should terminate his file with

an end-of-file mark or some other action which will permit

proper reading of the file.

kS -
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If the UP bit is not set the next reel 1is
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8.2

End of Information Procedures

For an output tape- before backward motion takes place-

‘an EOF trailer label is written on labeled or SCOPE

standard tapes or four end-of-file marks are written on

unlabeled tapes.

For an input tape. end of inForﬁation is defined only for
labeled and SCOPE standard tapes when the EOF trailer label
is encountered. The end-of-information bit is set in the FET
as long as the file remains positioned at the end of informa-
tion. End of information for unlabeled tspes is not deFined-
It is the user's responsibility to determine by some other

means when he has processed to the end of information.

7000 SCOPE 1.1

End of File - The TAPE control card and its associated
directives provide the user with the capability to stage
data to or from a magnetic tape on either a record or"a
file basis. The End of File indicator for a file that resides .
on a magnetic tape is defined by the Operator Station to be a
hardware tspemark for an X or E format tape- a hardware tape-
mark or a ievel number of l?a for a bLOOD SCOPE standsrd tape
being read as an X formst tape. and a short PRU for a Z
format tape. Since all tape files are staged under 7S(CV1.1.
the end-of-file indicator on tape appears as an EOF control
word on disk. UWhen an EOF contr§l wordris sensed on a read
function. the EQOF status is returned to the user in the FET.

The user may write an EOF control word with the WRITEF.

macro.
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When the file is staged to tape- the EOF control word is
converted., if necessary. to the proper end of file

indicator as defined by the format. (:)

When Z format file is staged out. the station writes a
hardware tapemark after the file and leaves the tape
po;itioned between the last physical record of the file

{a short PRU} and the tapemark. UWhen an X or E format

file is staged out. 2 hardware tapemarks are Qritten behind

the data and the tape is left positioned between the tapemarks.

End of Reel - End-of-Reel processing is handled by the
operators station. The central site is never aware of an

end-of-reel condition. If the end-of-reel reflective spot
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8.3

is sensed on a write. the reel is unloadeda and the last physi-
cal record is rewritten on the same unit once the next reel is

mounted and Ready condition reoccurs. If the end-of-reel con-

dition is sensed on a read function. the reel is unloaded. the

last physical record is discarded and the function continues

on the same unit once a new reel 1is mounted and the Ready con-

dition reoccurs.

End-of-Information - End-of-Information is defined by the 7kll-1
Operator Station to be a short PRU for the 7000 Format and a
double hardware tapemark for the External Format. On input,

the tape file may be staged through E0I. The E0I condition is
indicated on the system disk as an EO0I control word. UWhen the
EO0I condition 1is sensed on a read operation or if the user
attempts to read past the E0I indicator. E0I status is returned
in the FET. On output. the system appends the EQI control word
on the disk image of the file. UWhen the file is staged out. the
EOI contrcl word causes the proper E0I indicator to be written

on the tape.

7000 SCOPE 2

End of File - The end of file indicator is dependent upon the
data format. Table 3 {Section 5.2} defines the EOF indicator
for each of the unlabelled data Formats-‘ For lzbelled tape
files. the EOF1 trailer label indicates E0I: Whenever the end
of file condition is sensed. control is transferred to the user
specified End of Data address +l. Prior to this transfer of .
control. the data manager stores a JP instruction in the user
specified End of Data address. This JP instruction is con-
structed to pass control to the instruction following the macro

call that detected the EOF conditiona thus allowing
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the user to return to normal program execution if desired.

If no End of Data address is supplied by the user and the EOF

condition is detected. control is returned to the user

following the macro call giving rise to the EOF condition.

In either case- the file position flags are set in the FIT.

These status indicators may be retrieved from the FIT by

use of the FETCH macro. The conditions which cause control

to be transferred to the End of Data exit are:

End of Section

a} deleted WY flag record {generated by WEOR macro on
W format files and by 7-8-9 cards on an INPUT file.}

b} 1level number appendage less the 17B on files with C
blocking and Z record types

End of Partition

c} single tapemark. or first tapemark of pair on
unlabeled tape files

d} single tapemark not followed by EOV1 or EOF1l label on
standard labelled tape file.

e} level 17 zeﬁo length block of files with € blocking and
Z or S record types

%} non-deleted U flag record {as written by the ENDFILE
macro for U type record# and the k=-7-8-9 card on an
INPUT file.

End of Information

g} a tapemark followed by an EOFl label on standard
labelled tape files. '

h} second tapemark of pair on unlabelled tape file.

_ba—
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End of Volume - The End of Volume condition is automatically
processed by the system in all cases except two. The two excep-.
tional cases are a} reading an unlabelled on-line tape and b}
reading an unlabelled staged tape. Control is transferred to th=:
user End of Data address +1 with the appropriate file posi-
tion indicators set in the FIT whenever a double tapemark is
detected. .The user must know if this double tapemark is

End of Volume or End of Information {i.e.. Is the file a multi-
reel files or a single=-reel file.} If the file is a single-
reel files the user would issue a normal CLOSE FILE request.

If the file is a multi-reel file- the user must issue a (CLOSE
VOLUME request to cause the data manager to request the next

reel to continue the read operation.

Automatic End of Volume processing involves the following:

For labelled filess the end of volume labél group is written/
checked+ the volume is positioned as indicated by the user,

the next volume is reguested. the header label group is written/
checked and control is returned to the user following the
write/read operation which reached the end of volume condition.
For unlabelled filesa two hardware tapemarks terminating the
current volume are writtens the volume is positioned as
indicated by the user. the next volume is requested and

control is returned to the user following the read/write

operation which reached the end-of-volume condition.
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The user program is completely unaware of the end of
volume condition when reading or writing staged labelled
tape filesa writing staged unlabelled tape filea reading <:>
or writing labelled on-line tape fiies and writing unlabelled
on-line tape files. UWhen reading an unlabelled tape file

{staged or on-line}. a double tapemark condition must be

processed by the user.

End of Information- The End of Information indicator is
dependent upon the data format. Fof labelled tape files. the
EOFl label group indicates EOI. For unlabelled tape files,

- Table 3 indicates the EOI indicator. For staged tape

files- the EOI indicator will appear on the system disk as

a control word. UWhenever EQI is senseds the file position field
of the FIT is set appropriately and cﬁntrol is transferred to

the user in the same manner as when the EOF condition {:}

is sensed.
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9.0

9 TRACK TAPES

The level to which 9 track tapes are supported by the operating

systems being considered varies per operating system. &S(3.¢2

and ?SCV1.l do not support 9 track tapes. bSC3.3 and bS(C3.4

support 9 track tapes in the same manner except that bSC3.4 will

allow dumping and loading of permanent files to/from 9 track tape.
bSC3.4 will incorporate more extensive error recovery techniques.

?SCV2 will support T track tapes at the same level as 7 track tapes pro
vided certain precautions are adhered to. Paragraphs 9.1 and 9.2

discuss 9 track tape characteristics under bSC3.3/LSC3.4 and ?SCV2
respectively.

9.1 Characteristics of 1/2-inch H9=track magnetic tape, LS(C3.3 and

) . . BSC3. 4
Densities:
Only two densitiess 800 BPIx and 1500 BPI- may be used on H-
track tapes. The density can be set only at load point so that

the density of the file will be the same as the density of

the first record read or written.

Modes:

In 9-track tapes- mode is a term that is used to describe

the intrinsic structure of the data anda unlike 7=-track tapes,
does not imply a change in tape parity. Ali 9-track tapes

are recorded in odd parity. The two modes supported by SCOPE
are conversion mode and packed mode. C(onversion mode allows

the CP program to use display code internally. since the.b-bit
diSplay code characters will be mapped {reversibly} into 8=-bit
bytes for transcription on tape. Packed mode transfers 8-bit
bytes directly to central memory at a density of 7 1/2 bytes per

CM word with no conversion or alteration performed on the data.



Packed mode writing assumes that the buffer contains 8-bit

bytes packed 7 1/2 per (M word.

Character Sets . » C:)
The two character sets provided by SCOPE for use with con-
version mode I/0 are kY character subsets of USASCII and

EBCDIC. On a write operation. each member of the kW4 chéracter
set is mapped to the corresponding character in the kY4 character
subset of EBCDIC or USASCII. On a read operation. each member
of the 8 bit character set is mapped to one of the b4 DISPLAY

code characters.

Labels

L0000 and 3000 lsbels will be supported on 9-track tapes. How-
ever. the density of the labels will be the same as the file
density. Since conversion mode is used in label processing

all labels will asppear in (M as 80 bL-bit display code {:3
characters and on tape as 80 8-bit bytes in either USASCII

or EBCDIC.

Data Format

Data on H-track tape will be analogous to that of ™37

style ?-track tapes. In conversion mode {similar to 7-track
BCD} the record length may be any even number ranging from
Just above noise size up to 5120 display code characters.

Thus a record of 512 (M words will be represented on tape by

5120 8-bit bytes. The b bit to/from 8 bit code conversion is

performed in the tape controller.

x BPI stands for "8-bit bytes per inch".

_?E-



In packed mode {similar to 7-track binary} the record length
may range from just above noise size up to 3840 8-bit bytes.
Thus a record of 512 CM words will be represented on tape by 38y
6-bit bytes. 0On all 9=-track tapess an end-of-file is re-

presented by a hardware file mark.

Macros

Any macro that can be used on a Stranger tape can alsb be

used on a 9-track tape. For conversion mode I/0. all fields

and parameters have the same meaning that they have on 7-track
"S" tapes. for packed mode I/0 the UBC and MLR fields in

the FET will be used to denote the number of 8-bit bytes in

a record. The same is trué of the unused bit field and word
count field in the header words of READN and WRITEN records. Th:
mode of the request is conversion mode if bit 1 is O in the
function codes and it is packed mode if bit 1 is-l in the

function code.

- 73 -



9.2 7?SCve 9 Track Tape (Characteristics
Densities: ' (:)
Two densities are supported: &00 BPI and 1L0O0 BPI.
The density setting as specified on the REQUEST or STAGE con-
trol card is used when writing a file. The hardware automati:

cally selects the proper density setting for a read operation.

Character Sets:
Two external 8 bit character sets are supported for 9
track tape. They are EBCDIC and ANSI8. The character set

is specified on the FILE control card by the EC parameter.

Labels:
Standard ANSI labels will be supported for single file/
single reel and single-file/multi-reel tapes. Paragraph b.H

describes the physical characteristics of the labels. {:}

Macros:
All macros which apply to 7-track tapes apply as well to
9-track tapes. Macros such as LABELa FILEa GETa PUTa==-

are applicable to 9-track tapes.

Data Formats/Mode:

Two modes of writing/reading 9-track tapes are supported

under 7SCV2. They are conversion mode and non-conversion

{or binary} mode. A third mode which may be refered to as

an 8-bit internal mode may be used as long as certain restric-

tions are observed.

O
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Conversion Mode:

Conversion mode causes character conversion between an in-
ternal b bit code of DISPLAY {in user's SCM buffer} and an
external &-bit code of either EBCDIC or ANSI8& {8 bit codé
physically on tape}. Conversion mode is selected by
specifying (M=yes and EC=EBC(DIC or ANSI8 on the FILE control
card or macro. In conversion .modes 7?SCVZ2 can write only a

kY4 character subset of EBCDIC and ANSIB8. but can read the full
25k character set. {0n a reada. each of the 25k characters

is mapped to one of the b4 character subset characters}. The
many combinations of record type and block tyoe are supported
for 9=track

conversion mode. Since device drivers do not recognize
iogical record boundaries nor block formatss the conversion
of block and record formats which contain binary control
information does not produce meaningful results as recorded

on tape. Howevera when the data is reconverted on the read .

operation. it regains its meaningfulness.

Binary Mode:

Binary mode causes no character code conversion to occur when
data is transfered to or from the 9 track tape. The user
selects binaryvmode by specifying (M=N0 and by not specifying
the EC parameter on the FILE control card or macro. Data
appears in the user's buffer as kO significant bits per worda. i.c¢

? 1/2 B8-bit frames are written from or read to each k0O bit word.
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The operating system does not prohibit the use of the
many combinations of record type and block type. Howevera
to ensure that meaningful transfers are performed. certain (:)
restrictions and considerations must be adhered to. These
restructions and considerations are:
1. Physical blocks must be of a length that is an
integral multiple of 8 bits.
2. Physical blocks.s logicsl records and partial records
must be of a length which is a multiple of k bits. {The
data manager works with b bit character or L0 bit word
lengths onlyl}.
3. To satisfy the abecve requirements. the user must com-
pensate for the special block and record processing
provided by the data manager in such cases as: al} prefixing
control word and trailing padding for W format records
b} trailing blank suppression and zero byte insertion {:}
for Z format re;ords= c} prefixing control word for
I format blocks d} short block generation for C and I

block formats at logical and physical ENDFILE.

Therefore- it is recommended that the user read/write logical
records which are an integral number of kO bit words. This is
the case for S.lWla and X record formats. Whenever the

physical block length is an even number of &0 bit words {or

an even number plus the 48 bit S format level number appendage}
the data can be written on the tape as an integral anber of

8 bit frames. Uhenever the physical record length is‘an odd

number of kO bit words {or odd number plus 48 bits} an extra

o
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Y bits of padding is supplied by the driver to allow an
integral number of 8 bit frames to be written. UWhen this
physical record is read. the data manager drops the 4 bits

of padding.

If the user wishs to write a logical record which is not a

‘multiple of a k0 bits he must carefully adhere to the above

restrictions. (onsider the following two simple examples.

a} Suppose the user wishes to write a 9-track. tape file
with the following characteristics: fixed length logical
records of 9 8-bit characters {12 bk-bit characters} in
length. and 1 logical record per physical record. The
user's FILE control card or macro must specify BT=K-
RB=1.RT=F+FL=12-(M=N0. The user's REQUEST or STAGE
control card must specify NT. density {HT or PE}. parity
{EVEN or 0DD} and other desired parameters. The user would
issue a PUT macro specifying lfn and user record/data
aréa- The data_manageﬁ would pick up the first 2 LO-
bit words of the user's record area and send them
{immediately or at stage out time} to the PP with an un-
used bit ceunt of Uua. .The PP would in turn write the

bX12=72 bits of data as 9 8 bit frames as indicated below.

59 a
1

R3]
w
=
tn
o~
~J

g . ; ‘ o /

Character number 8 is contained in bits 0 thru 3 of the

first word and 5t thru 59 of the second word.



When this physical record is read. the reverse operation
occurs: The PP sends the data manager 2 bO-bit words {:}
with an unused bit count of 48. the data manager passes

the data to the users buffer with the record length field

of the FIT set to 12. {l2xk=72=9x8}

b} Suppose the user wishes to write a logical record whose
length is 1k 8-bit frames. i.e. 128 bits. Since the
data manager requires character lengths to be a multiple
of b bits- and 128 is not a multiple of ks the user cannot
use the PUT and GET macros to process this size physical

record.

Eight=-Bit Internal Mode
The 7SCVE data manager does not formally recognize internal
codes of & bits. However. the user is able ?o transfer such {:}
daia if he adheres to certain restrictions.
1. The FILE control card or macro must specify CM=NO
and EC=ANSI8&/EBCDIC.
2. The data must be represented internally in bits 55-0
of each &0 bit word. Bits 59-5b are unused.
3. The file must be defined as BT=K- RB=1l. If the user
wishes to block logical records. the user must perform
the blocking.
4. If partial transfers are to be used {GETP. PUTP}a. the
transfers must be for a whole number of kO bit words.
5. The length of each physical block must be an integral number

O

of 8 bit characters {excluding high order paddingl.



b. The length of each physical block must be an integral
number of b bit characters {including high order
padding in each word}.

7. Restrictions 5 and b imply that blocks must be 7?n+0a.la.Y
8-bit character {which can be expressed as 10m+0.2 or b

bit characters}’.
No character code conversion occurs under 8-bit internal mode.

The following example may best explain the manner in which

the 8 bit internal mode is used.

Suppose the user wishes to write a physical record of 15 8-bit
frames. The FILE control card/macro must specify
RT=F+FL=224BT=K~-RB=1.CM=N0-EC=ANSI8/EBCDIC. Before the user
issues the PUT macro his data area would appear as the following:

59 5t 4a 4o 32 24 ik 8 0

VAN B 2 3 5 b 7 ‘word 1
il 8 10 11 12 13 |1u word ¢
/171 18 s word 3

The data manager will pass the 3 b0 bit words along with an unused

bit count equal to 48 {Z22Xk=132. remember that the data manager

alwavs deals with bk-bit character lengths} to the PP. As a result of

- CM=N0 and EC=ANSIB/EBCDPIC on the FILE control cards the PP driver

expects the data to be in the format shown above {i.e.~ bit 59-5k
are unused}. As a results the PP will write the 15 8-bit characters
as shown above. Upon Feading the files the reverse operation will

occur if the file is defined in the same manner.
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APPENDIX A

CHARACTER SETS

.~aiay  CHARACTER  HOLLERITH  HOLLERITH  BCD  BCD  ANSI8  EB(CDIC
. {02k} {029 Internal External '

3 : Note 1 a-¢ 3-2 12 7e 172
-y A 12-1 i2-1 2l bl 101 301
-2 B8 lz2-2 le-2 2c k2 102 302
z3 C i2-3 12-3 c3 L3 103 303
Su D l2-4 l2-Yy 2y B4 104 30u
cs E lz-5 12-5 25 k5 105 305
or™ F ig-b lc-kb b bk 10k 30k
&7 G 12-7 12-7 c? E? 107 307
L0 H ie-8 i2-8 30 70 110 310
11 I 12-9 ie-9 31 71 111 311
12 J 11l-1 11l-1 4l 41 112 321
13 K 11-2 11l-2 42 4e 113 3ee
Ly L 11-3 11-3 43 43 11y 323
15 M 1l-4 L1l-u yy yy 115 324
ib N 11-5 11-5 45 45 11k 325
17 0 1l-k 1l-k 4b up 117 3¢k
20 P 11-7 11-7 y? L 120 327
£l Q 1l-8 11-8 50 50 12l 330
z2 R 11-9 1l-9 51 51 22 331
23 S D-2 0-2 ke ce 123 3ye
Zu T 0-3 0-3 L3 23 12y 343
e5 U 0-4 0-4 B4 gy 125 3yu
2k v D-5 0-5 k5 25 12k 345
27 ) 0-& 0-& 1515 2k ie7? 34b
K X 0-7 b-7 b7 27 130 347
il Y b-8 b-8 70 30 131 350
3c YA 0-9 0-9 71 31 132 351
3 0 D 0 00 12 kO 30
3 1 1 1 01 01 bl 351
35 2 2 2 02 o2 k2 352
3k 3 3 3 03 03 k3 3k3
37 Yy y y ou oy BY 34
40 5 5 5 0s 05 k5 3L5
L b b b & 0k kb : 3kk
42 7 ? ? 07 R E? 3k7
43 3 8 8 10 10 70 370
by | 9 9 ' 11 11 71 371
Y + p= l2-8-kb 20 kD g3 ' 11k
45 - 11 i1l 4g ug 55 140
u? X 11-8-Y4 11-8-4 Sy 5y 52 13y
3! / 0-1 0-1 £l 2l 57 14l
51 { 0-8-y l2-8-5 74 3y 50 115
52 } l2-&-y 11-28-5 3y 74 51 135
53 ] 11-8-3 11-8-3 g3 53 vy 133
54 = 8-3 é-b 1 13 75 17k
55 space blank blank BEO 20 4o 100
15 1 0-8-3 0-8-3 73 33 oy 153
57 . l2-8-3 le-8-3 33 73 13 113
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DISPLAY

CHARACTER

(!

ad
k3
bY
b5
bb

b7
70
?1
72

?3
74
75
7b
77

NOTE 1:

(

NOTE 2: The Followihg table indicates the printer character for a 535 code.

LSC3.2
bSC3.3
bSC3.4
?3CL.1
78C2.0

bSC3.2
£SC3.3
bSC3.4
78CL.1

?SC2.0

Note 2

HOLLERITH HOLLERITH BCD BCD ANSIS EBCDIC
b-8-k 8-3 7k 3k 43 173
8-7 8-5 17 17 y? 175
0-8-2 L2-8-7 72 3c 41 117
8-k 0-8-Y4 1k 1k 45 154
8-Y4 8-7 14 1y yz 177
0-8-5 0-8-5 75 35 137 155
11 or 11 or 52 52 135 320
11-8-2 11-8-2
0-8-7 iz 77 37 Yg 120
11-8-5 g-4 gg 5§ 100 174
11-8-b 0-8-7 Sk 5k 77 157
12-0 or 12-0 or 32 7c 133 300
l2-8-2 12-8-2
11-8-7 0-&-k 57 57 rds 15k
8-5 l2-&-Y4 15 15 74 1y
l2-8-5 0-g8-2 35 75 13y 340
l2-8-%t 11-8-7 3k 7k 13k 137
l2-8-7 11-8-& 37 ?7? 73 13k

space

NN NN e

A-2

The following table indicates the printed character for a 0o, code.
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APPENDIX B: RECORD TYPE/BLOCK TYPE EXAMPLES

RECORD TYPE: F

K BLOCKING
FILE Contrel Card:

/FILE MYFILE+ BT=Ka RB=50. RT=F. FL=75.

Associated Tape Format: .

R ] 7.7 V%“{,’,‘
{/” Z g =7 74 < 3750 X
,4232 3750 char - 43750 char 2213750 char e | A char- *
1774 sz A a A x
k=50 rec= |[&50 reca |50 rec—y| B 250 rec |
C BLOCKING
FILE Control Card:
J/FILE MYFILE~ BT=Ca MBL=4000+ RT=Fa FL=75.
Associated Tape Format:
T q A "a"‘wf’,/a <4000
000 char 4000 char - ..:4000 char i ] f,/ﬁ char
! e s e
|63 1/3 = =53 /3= (=53 1/3— <ea
" rec - rec rec =33
rec
£ BLOCKING
FILE Control Card:
/FILE NYFILE. BT1=E~ NBL=4000+ RT=F+ FL=75.
J
Associated Tape Format:
T |V TN YT
s 2 L VA 3975 «
13975 char:-1 3975 charZ ) 3575 chari?d %;;f;; char
- s - - - .. v ;;’ ~ e 'jﬂvn"
[&=53 rec<i {53 recej =53 rec=y £-5-3 e
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RECORD TYPE: B Assume:
Record number Record length

1 — 100 45 chars
K BLOCKING : 101 — 200 50 chars {:}
over 200 55 chars °
FILE Control Card:
J/FILE MYFILE+ BT=K- RB=80+ RT=Ba MRL=5S. -
Associated Tape Format:
. : ! 2; < *
: ) ol - “*QDU
i 3600 char | | 3900 char| [4200 char 7 char x
Ierecordsﬁi' jerecords=| |erecords—| o
11— 80 81— 1k0 1kl —240 £ 80 rec.
C BLOCKING
FILE Control Card:
/FILE’MYFILEa BT=Ca MEL=4200+ RT=B+ MRL=SS5.
(w, Associated Tape Format: _ ‘ <:>

RN X
7/ 14200 char| /| 4200 char| :|4200 char |Z7y 7| < 4200 x
N “ | : A ~char «
l-records=| |e30 char=| [« records—i '
}— 193 of record 1?9—> 28k L 7?7 rec
and 15 char number Si, and 20
of record and records chars of
4. 95 = 178. record 257.
E BLOCKING
FILE Control Card: ‘
/FILE MYFILE+ BT=E- HEL=HEGDa RT=Ba MRL=355.
Associated Tape Format:
L,ﬁb;'z kY
" i % . e 74 s A b 4 "
e "7 % A LAY <4200 !
C. 4185 char| |41b5 char 771 43?5 char (7] ° V7 char * 9
7 i Mt DR NPV - % S X
jcrecords—| |rrecords| |erecords-) <77 rec.

1— 93 Y4 —177 178—255
B-2




RECORD

K BLOCK
FILE

TYPE: D

ING

Control Card:

For simplicity assume:

even numbered

records are 50 characters in length and
odd numbered records are L0 characters

in length.

Record numbers begin with

15 lengths include length field.

JFILE MYFILE~ BT=Ka RB=751 RT=Da MRL=80. LP=0. LL=Y.

Associated Tape Format:

o

7/ i A ,vl ‘ ‘*
/// Vi Z r 1 £ w3p l
r///’ 4130 chars  [] 4120 chars [} 4130 chars | ] 0 230, *
T~ — o
| 7?5 records»| |€75 records~| [¢+75 records—| <95 records
NOTE: The first 2 characters of each logical record specifies the
length of the record.
C BLOCKING
FILE Control Card:
./FILE MYFILEa BT=C~ MBL=4200. RT=Da MRL=b0+ LP=0+ LL=Y.
Associated Tape Format:
77 |ue00 chars.  [] 4200 chars m 4200 chars |, | - 2200
Y~ . ,{f // "»’:" 1.1‘.11 ) Cha rs T
|e—Records——| |[¢40 chars—| |20 chars-——9l"'y'w '
197 + of record of record Less than
20 chars 77+ records  153. records 77 records.
of record 78 »152, 154 = 229.
number 77. & 40 chars
of record
153

E BLOCKING

FILE Control Card:

/FILE MYFILE- BT=Es MBL=4"00+ RT=D+ MRL=b0- LP=8+ LL=N.

Associated Tape Format:

7 7 7 ey -
Tl 2 Y < 4180 i
/J/| 4180 chars [} w180 chars || 4180 chars / ) chars  *
Ter vy . —
|¢—Records >{ |¢eRecords—>| |¢Records —| Less than
11— 7 77152 153 —2¢28 7b records

St e g v e

B-3
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AsSume:
Record Number

Record Length

1 7 25 b9 char + RMK
RECORD TYPE: R 2b - 7 50 ?9 char + RMK
over 50 89 char + RMK 'V
K BLOCKING chars , ;
FILE Control Card: f
J/FILE MYFILE. BT=K- RB=30. RT=R. MRL=90. MNR=b9. RMK= 53B. .

Associated Tape Format:

L) 2150 chars

2500 chars ” 2700 chars V

l

N2 i
o AR AR

\'\\\\_\\\l \\
R\

£ 2700

g 26_a¢J

: chars
i 24 A =
|]¢<—Records—7| |« Records—>| |«Records—|
1—30 31 —b0 bl —90 Less than
or equal
to 30
4 records
NOTE: In all 3 of these examplesa
the RMK characters are
included in the figures
C BLOCKING indicating number of
characters.
FILE Cotnrol Card:
/FILE MYFILE. BT=C~ MBL=2500+ RT=R. MRL=90+ MNR=b9+ RMK=53B:- . i:}

Associated Tape Format:

7<? 77 N'Q% < .
//?% 2500 chars £500 chars 2500 chars A ;g - Eiggs%
k‘Records————al'léSD chars—| |¢10 chars- —| o < |
1—34 and of record of record -
30 chars. of 354 records b4+ records
record 35. b k3 and L5 91 and
80 chars of b0 chars of
record kY. hecord 2.
E BLOCKING -

FILE Control Card:

/?ILE MYFILE+ BT=E~ MBL=2500+ RT=Ra MRL=90.+ MNR=b9. RHK?538-

Associated Tape Format:

77/ | 2470 chars

2450 chars

e

2430 chars F@

< 2430 [l

§§ chars Ei:}

3

L )
| o v W | S —

|[¢—Records —| |¢ Records—| |¢—Records—|

1

>34

35 —4L3
B-u

sYy—>90

£ 27 records
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Assume:

Record Number Number of
Trailer Items
RECORD TYPE: T 1 - 100 y
- S 101 -» 200 . c
(° over 200 3

K BLOCKING

FILE Control (Card:

/FILE MYFILE. 5T=K. RB=80. RT=Ta MRL=b0. CP=2. CL=4Y. HL=20. TL=10.

Associated Tape Format:

”-7/// - 7 [T S y =
% [ : <ypoo [
77]u800 chars. I7| 3u00 chars  [{ 3600 char  |° | chars [

|¢—Records —>| j¢<—Records—>| l|¢—Records > | o
1—80 81 —1k0 . 1k} —>2u0 _ . £ 80 records
C BLOCKING
FILE Control Card:
( ./FILE MYFILE~ BT=C~ MBL=4400- RT=T~ MRL=50~ CP=21 CL=4Y- HL=20- TL=10-
) Associated Tape Format:
7, /7/ ’ , _/ R N X "
7 v ‘ Y / 1 fwusoo ¥
WZ% 4400 chars (%4400 chars é;uuuu chars , N chars [
* . b__/‘\-—/u'
|«—Records—>| |«—u4D chars—| |¢<—Records —]
1—73 of record 171 —2by % 88 record
and 20 744 records
chars of 75 =170
record 74
'E BLOCKING .

FILE Control Card:

J/FILE MYFILE~ BT=E- HBL=44C0O~ RT=T~ MRL=b0 CP=2+ CL=lUA HL=20- TL=10.

Associated Tape Formaty

- . A ;

( - ' A ‘w1 = uy400 f

. — 4380 chars 7 4380 chars |3z 4390 chars % B R chars L
je— Records— | |<—Records —| |<—Records--/|

1—73 74 —LbS 170-»2k3 4 = 88 records

8-5
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Assume: even numbered records
are 2000 charsa odd numbered
RECORD TYPE: U records are 3000 charsa record
numbers begin with 1. .

K BLOCKING

FILE Control (Card:

AILE MYFILE. BT=K- RB=l~ RT=Ua MRL=3000.
Associated Tape Format:

o 2 H e I -
v I R or
Eéj 3000 chars 2000 chars L! 3000 chars /7| 3000 cnars !%
| < Record 1 —>| |¢Record 2 —| |« Record 3—| —
. - Record n

C BLOCKING

FILE Control Card:

JFILE MYFILE. BT=C~ MBL=5000- RT=U- MRL=3000.

Associated Tape Format:

‘e 0 2 »
’éz f z £ 7 3000 or
%5000 chars | 5000 chars |7 5000 chars |, * 5000 chars |]

|t—Records —| |¢—Records

2 —————
>| |+—Records —| :
Record 2n
1 and 2 2 and 3 5 and 5 or 2n and 2n+l

BLOCKING | ”

FILE Control Card:

/FILE MYFILE~ BT=E~ MBL=000~ RT=U. MRL=3000.

Associated Tape Format:

P s Lo R
o . \| 3000 or 3
;%2 5000 chars | 5000 chars : 5000 chars |, } 5000 chars ;
7 ¥ 7

|&--Records-—| |f—Records-—]| |+ Records-->|
1 and @ g and 3 4 and 5

B-b



2

-

NOTE: 1In all

2 characters}.
RECORD TYPE: Z
K BLOCKING

FILE Control Card:

AsSsume:

80 characters {78 characters
of data and 2 characters of
zerol}a. last data character

{12 bits of zero

of the examples belowa the figures indicating number
of characters includes the l2 bit zero bytes.

All records are

is non=blank.

/?ILE MYFILE. BT=K+ RB=cla RT=Z. FL=78.

Associated Tape Format:

K \:J

4

\2A

Vo

.;; I é. s i bﬂﬁ -3
'éé 1500 chars Li 1500 chars ;4 1600 chars yf ihars ‘:
' T —— e~

|¢—Records-——
1 —-20

C BLOCKING
FILE Control Card:

| <-Records - -7| |«-Records |

21-740

4l -— b0

Associated Tape Format:

/FILE MYFILE+ BT=(C+ MBL=1500. RT=Za- FL=78.

< 20 Records

R = 7 "“”". e
- //i 7 e
%z 1500 chars 7 1500 chars !% 1500 chars |4 ’ <1500 t
|Je~Records— | |« 20 char--?lvle—uﬂ char-—ﬁi —~

1—18+ and kO

acters.of re-

acters of

“< 18 records

characters of cord 19 {in- record 38, plus &
record 19. cluding @ records 39— characters
character zero 5ka+ and c0
bytel}a records characters
20 -¥»37+ and 40 of record 57.
characters of
record 38. -
E BLOCKING
FILE Control Card:
JFILE MYFILE. BT=E- MBL=1500- RT=Z. FL=78.
- Associated Tace Fornmat: ‘
B > W v
7 ’i g ke £ 1440 :
s w440 chars (4 1440 chars o 1440 chars I~ -
B a3 ] - chars t
| d | |c-Records | |.-Records 7| e
Records-——>; |¢-Records -~ :—~ Records 77 “
118 19 >3k 37 ., 54 = 18 Records

B-7
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Assume: All records are 75

characters in lenath not including
RECORD TYPE: U the control word se®» 90 characters

are needed to represent the record.

K BLOCKING .
(i FILE Control Card: <:>

/FILE MYFILE~ BT=K+ RB=20. RT=W+ MRL=735.

Associated Tape Format:

b i h;- N ) *
: | 1 v 7]+ 1800 |
1800 chars ]! 1400 chars !; 1800 chars ¥ g chars i:
|v~—Records—>| |—Records | l:—Records'—""'flw < ag ’
} — 20 cl —40 43 —5k0o . Records
C BLOCKING
FILE Control (Card:
/FILE MYFILE. BT=C- MBL=4000+ RT=W~ MRL=75.
( Associated Tape Format: ‘
7 [ ) | " e |
= ! 7 \| 4000 |
i 4000 chars g:i 4000 chars L! 4000 chars L § chasgéi
" i LG 2k P '
< Records: | |<-50 chars-> | |+10 chars- 7| —
1-»444 and of record 45a of record Z 44 records
40 chars of records Yk 88+ 89. records plus 4O
record 45. and &80 chars of 30 133. and . chars.
record B893. 30 chars of
record 134.
E BLOCKING

FILE Control Card:

/FILE MYFILE. BT=E. MBL=4000+ RT=W- MRL=75.

Associated Tape Format:

H ot “H‘ Lo
. o 7 We3960 | 7.
- 3960 chars !T 39k0 chars 4 3960 chars /; ‘Q chars | 7
‘i — — e e
|<—Records — | |+~ Records —7 | |<—Records— | ;
1 ——=uy 45— 86 89-——13¢2 = 4y records

B-8




RECORD TYPE: U

BLOCKING TYPE: I
FILE Control Card:

JFILE MYFILE~ BT=I. MBL=4000~ RT=W~ MRL=75-

Associated Tape Format:

!-I("]
4— 4000 chars—>h.-#=—4000 chars=3.li uggg chars —)| [l < upoo
| & 3950 chars-'»g;{;._i w3990 chars—?gg“(..gqgg chars-=| ” chars
A ——— - — : s ek
Records 1—4Y, kO chars of 30 chars of < 44 record
and 30 chars record Y454 record 89 plus 30 chars.

of record 45 records 4b-288 and records
and kO chars of 90-133.
record 89.

B-19



Assume the file is composed
of 3 records.

record 1 = 5120 chars.
RECORD TYPE: S record 2 = 4600 chars.
record 3 = 1000 chars.
C BLOCKING ONLY
FILE Control Card:
yd
FILE MYFILE- BT={- MBL=5120. RT=S.
Associated Tape Format:
rec 1 rec 2 rec 3 tapemarks
[ Jswao | wcoo | 5120, - uasd T |
__pmchar! . cher’; | char: I char ! l
; ; L)
8 char / 8 char 8 char
level number level level
number number

B-10



MASS STORAGE IMAGE

UNLABELLED

RCU

DATA

RCU

DATA

RCY

DATA

RCU

DATA

IRCW

DATA

RCY

DATA: and
RCl's

RCu

RCY

NOISE

APPENDIX C

n number of 512

B0 bit sectors. de-
pending upon the
size of the data
records. For a
specific example
refer to the
following next

page
—Type 1
¢—Type 1 or 3

OF 7SCVe STAGED TAPE

FILE

LABELLED

RCU

VOLL

RCY

HDR1

RCU

RCU

DATA

RCW

DATA

RCU

DATA

RCU

DATA and
RCU's

RCU

RCU

EOFY

RCH

RCU

NOISE

< Type 1

< Type 1

< Type 1

{- -Type 1 or 3




EXAMPLE OF MASS STORAGE IMAGE OF A 7?SCVe TAPE FILE

The following example illustrates the mass storage image of the

tape file illustrated in the first example in Appendix B. B T=K-

RB=50+ RT=F. FL=75. Assume the file contains 5000 logical records.

The mass storage image would be the following: A sector is 512 b0 bit

words.
|_RCW )
. 4 <]
‘ i ¢ P
Physical l 3750
Record 1 CHARS Sector 1
RCH :
(| 1350
Physical 5 CHARS Ji
Record 2
2400
CHARS / 3600
|_RCY Sector 2 CHARS
( 2710 ( RCW
Physical || CHARS ) 1510
d /
Record 3 \ Physical - CHARS
1040 Record 100
CHARS
22yl
CHARS
RCY
 Physical {' 3750 7 Sector 3 vy
Record Y4 <::::: 1,
CHARS _ Type 1 RCU
RCU
28k0
, NOISE
310 CHARS CHARS.

Sectors
y — 72

(Z}

Sector 73

Sector 74



72SCV1 MASS STORAGE IMAGE OF STAGED TAPE FILES

/| .BOUNDARY Chl

~

RECORD 1
Sector 1

EOR Cl
REC 2
BOUNDARY (Y

RECCRD 2
Sector ¢

EOR CU
REC3
BOUNDARY (U

N~ T N /——-'/

Sector 3 RECORD 3

EQR (U
| REC U
j BOUNDARY (Y

Sector U RECORD H

i EOR U
( _REC S

j BOUNDARY CU

Sector & RECORD &

EOR CU
REC b

- | BOUNDARY Ci

Sector b RECORD b

EOR
REC 7

| BOUNDARY CU |

RECORD 7
Sector ?

EOR _¢CY
EOF (i
coT (U
NOISE

7000 FORMAT FILE

(k The file is composed of 8 5000
character records. 3Since each

physical block is 3532 kD bit words
in length. the first word of each
sector is a Boundary CU. c-3

-d

BOUNDARY CU
RECORD 1

FOR Cul
REC 2

Sector 1

BOUNDARY CU
RECORD @

Sector ¢ FoR ClU

REC 3

BOUNDARY CU
RECORD 3

Sector 3

EOR CU
REC 4

o~ —————

_BOUNDARY CU
i RECORD 4

Sector 4 QR ClUl
REC S

1 BOUNDARY CW_ |
RECORD 5

Sector &

FOR Cl
REC b

BOUNDARY Cu
RECORD b

Sector b
EOR (U

REC 7

RECORD 7

Sector 7 Ap——

FOF Clf
EOT (i -
NOISE

EXTERNAL MODE BINARY

The file is composed of 8 5000 charact
logical records. Since each logical
{and physical} record is 5000
charactersa. 502 &0 bit words are
needed to represent each logical re-
cord. The Boundary (4 is not the
first word in each sector.



APPENDIX D
7000 SCoPE V ¢

CONTROL WORD FORMATS

RCU Recovery Control Word {prefixes blocks on Mass Storage
files in staged tape format.}

z9 gy 83 yg u?7 yo uy 24 23 21 20
| f i
UNUSED
TYPE BIT STATUS PREVIOUS BLOCK FLAGS CURRENT LENGTH
SIZE
| COUNT ‘ :
TYPE

Bits 55-54

53-48
y?

us
Yy=-2Yy
c3
cc

c0-0

0 - physical record
1 - hardware filemark
3 - second hardware filemark of a pair {EOV/EOI}

Unused bit count in last bO bit word of block

Hardware malfunction status

Unrecoverable parity error status

Lost data error status )

Length of previcus block in kO bit words including RCU
Recovered parity error status

End of volume refiective spct during read

reserved

Length of this block in kO bit words excluding RCUY.
This will slways be zero for types 1 and 3.



ICu I - blocking Control Word

59 58 ':Ls' 53 Yz Ui 18 172
BLOCK RECORD WORD
P RESERVED | ORDINAL NUMBER OFFSET
Bits 59 odd périty bit

58-54 reserved
53-42 block ordinal {mod 2'°=4D9k}
41-18 record number of first record in this block
17-0 word number. relative to the start of the blocka

First word

of the control word for the first record which

begins in this block.

of I-type block.

. ’



ycw W - format record Control Word

59 58 57 5L 4B u7 2y 23 18 17 0
plfld prevIous | UNUIEP WORD
SIZE COUNT COUNT
Bits 59 odd parity bit
58 -flag bit {end of record group}
57 delete bit {set implies record is not physically there}
S5b-48 reserved
Y7?-24 length of previous record including WCU
23-18 unused bit count of last bO bit word in block
17=-0 record length excluding the WCUW

Delimits sections. and logical records in W-format record files.

The following table indicates the use of the d and f bits

d f

0 0
0 1
1 1

Use
end of data record
generated by the ENDFILE macro

generated by WEOR macro and 7/8/9 card



The following table presents the PP driver names for the

APPENDIX E

various b00O0 tape formats.

? track

5 track

FORMAT READ

SCOPE std. IRT

X LRT

S IRS

L IMT
Read - 1INR
Urite - 1LNU

Write parity error - 1PX

WRITE
Wl
LwXx
WS
INT

Read parity error is included in 1INR




PUBLICATION/
PRODUCT NUMBER

50189400
Mb28a
EOQL3%3.3
0305200
L0281200A
L0281L00A
EL30x2

BIBLIOGRAPHY

000
=000
000
£000
7000
761l

SCOPE
SCOPE
SCOPE
SCOPE
SCOPE

-1l I/70

TITLE.

32. Reference Manual

3.2 Internal Maintenance Documentation
3.3 External Reference Specification
3.3 Reference Manual

1.1 Reference Manual

Station Operator Guide

7000 SCOPE 2.0 External Reference Specification .



