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2.0.0

General:

The FDRUM and FDRM3 input/butput routines and directives provide

for +the céntrol of dato~files on tho FASTRAND drum(s), and must be
used with the operating system (OPR). Control is provided for files

o FASTRAND I, II, and MODULAR drum(s) configurations.

Before tnese routines can be used, the Initial-Drum-Set-Up routine
(ID¥S) must be run. Basically, ID¥S "meps" the drum(s) by writing
& series of directory entries, and provides the drum-locator-loader
(DLL) which is writien in the First track of drum zero. Through the
use of parameter .cards, the user can "map" the drum(s) according to
his needs. IDMS must be run before the FASTRAND.drum software can

be usec.

The following paragraphs (2.1.0 thru 2.1.5) define terms as to their

meaning within this document:



2.1.0

2.1.1

Item

(1)

(2)

(sector):

data which can be accessed by the

s cdocument is one rAS“PAYD drum sector.
cters in length of which the last eignt (8)

re used for control p ses (se¢ link-zddresses). The user

nay wish to house more than one record (data-record) within each

sector, or for that matter a record may be muliiple sectors in

lengta; but the file control routines will regard item and sector

a2s being equeal in meaning; therefore, within this document

'item' will mean FASTRAND drum sector.

The smallest un
directives with

a2z

<
A sector is 168 che

|.v. ;.:

The largest unit of data wnich can be accessed by the directives
within this cdocument is one FASTRAND drum sector. (refer to the
BDRUM PROCedure and directives for multiple sector functions).

Chaining datu-sectors,
Link-addresses,
Forward link - Backward link:

(1)

(2)

(3)

(4)

(5)

Data-sectors can be chained together; the length of the chain
is unlimited, but only one level of cheining is allowed.

The last eight (8) characters of-each data-sector is reserved for
control purposes; namely: forward and backward link addresses.

Forward-link address (characters 164-167):

(a) if = binary zeroes: this secior is the las:i of a chain;
an unused sector; or this is the only
sector for this item. (has no links).

(b) if # binary zeroes: these 4 characters are the forward link
address (24 bits)(absolute drum address of
next link).

Backward-link address (characters 160-163):

(a) if = O77777777: +this sector is the first sector; it may or
may not have links (see forward link address).

(b) if # 0777777773 and % to binary zeroes: these 4 characters
are the backward link address (24 bits)(ab-
solute drum address of previous link).

(¢) if = binary zeroes: this is an unused data-sector.

An item (sector) which is not used and is between address one
and three of the dlrectory will have both link-addresses set -

to binary zeroes.



2.1.2

2.1.3

2.1.%

nin item:

(1) The nth item is relative to the file within which it exists;
the first item of a data-file is item ﬁ (where n = ﬁ), <the
second item of a data-file is item 1 (where na-= 1), etce.

n (item m):

(1) m is the absolute drum address of the sector.

File cirectory:

(1) The following is the format of the file directories on the
FASTRAND drum(s): .

Characters contents

(a) 0 -7 Zile name (alpha-numeric name)

(b) 8 - 11 acdress 1: <the sector address of the first
item in the file.

(¢) 12-15 sddress 2: the sector address of the first
sector beyond the file arez.

(a) 16- 19 address 3: <he sectior address of the next
free sector available within the
file area.

(e) 20- 23 address 4: the sector address of the next
free secto. available within the
file area for chain links.

(£) 24 read-indicator. If = binary 1, then this file

starts at head zero.

{2) Each class of drum area has its own file-directory-descriptor;

each file has its own file-directory entry within the limits
of this descriptor. These entries on the drum(s) are meain-
tained by the FDRUM cdirectives.

CLASS name:

~

(1) This is the name which was supplied to the Initial-Drum-Sct-Up

routine (IDMS), within which the file name exists.

This name must be eight (8) characters in.length; the leit moct

character must be alphabetic.



3.0.0 FDRUM end FDRM3 Input/Ouiput PRCCedures:

¢irects tne assembler to include the

1 routines in the worker program, with

ng system. Tnese routines conform to
F ile conventions esteblished in the

TRAND drum softwere specific:t:ons document.

.

"I cF
3
n o o

Tne directives which zre normazlly used in conjunction with the

2
BDRUM PROCedure (refer o the BDRUM document) can zlso be used
with the directives in this document; this is the reason for the
two call lines: FDRUM and FDRVB.

(1) FDRUM PROCedure:
This PrOCedure does not allow the use of any of the BDRUM . '
dire clees, only cirectives within this document can be
called by the worker program.

(2) FLRVB PROCedure:

This PROCedure allows both types of directives: BDRUM dir-
ectives, and the directives within this document.

3.1.0 The FDRUM and FURMB Call Lines:

(Only one of either must appear in the worker program).

LABEL OP'N OPZRANXNDS COMVENTS
FDRUM , P2, P3, P4, P5 Pl not required on FDRUM.
FDRMB PL, P2, P3, P4, 75
Where: Pl total number of files to be used by
the worker program (max. 63).
P2, P3 two index registérs which can be used
by the directives. Whenever a dir-
ective is executed, the contents of
these index registers will be changed.
(1’2.000 no’t Xl’ X2.0.')
P4 the label of a subroutine to wnich a JR
A ill be executed in the event of an un-
)Zb"" - A recoverable FASTRAND drum error; the
L contents of tetrads 56, 57, 58, and 39
I N : 1 Y s kol = +rol is returnad
2 e will be in AR 'SI{ control 1s returned,
A AL the order will be considered successrul.
. P5 RT, f this program's FASTRAND drum orders

cl [ =i

are be given priority (when running con-
cur-ent;y) Both programs in core cannot be
so designated.

therwise, this parameter is omittied.



3.1.1 Examples

(as the FDRUM or FDRM3 call line might appear in the worker programj.

;N

LABEL OP'N CPERANDS COMMENTS
(1) FDRUM s 6, 7, ERROR, RT
(2) FDRM3 20, 6, 7, =RICR, RT
. Comments: (1) this call line permits the use of the
directives which are included in this
document.
. 6,7 index registers (X6, X7).
ERRCR teer's subroutine which will be enterecd

in the event of an unrecoverable FASTRAND
drum error.

wam's FASTRAND drum order are
en priority.

nis call line permits the use of the
jirectives which zre included in this
ocument, and also those which are in-
cluded in the BDRUM document.

t
d
o}

. 20 the total number of files which will be
used by the worker program.



4.0.0

IS

[

escrive data-file{s)
irectives by the worker

ne ghould zppear once for

to be used, but this PROCecure is not %o be

iles which will se accessed oy the BDRUM directives.

The purpose of (4o
which will he &
program. An .F
each file whic!

used o cescribe

Tne FFILE PROCedure generaies & sixty-four (64) character table

which is Ued by the FDRUM directives when accessing the file(s).
The MSL of this table is the lzbel on the FFILE call line.

Tne FFILE Call Line:

LABEL OP'N -OPERANDS COMMENTS
label FFILE Pl, P2, P3, P4- New file
FFILE  Pl, P2 ‘ Existing file
Where: Pl file name. An eight (8) character
alpha-numeric name bounded by apostrophes,
the left-most character of which must be
alpnhabetic.

P2 the label to which control will be .trans-
ferred if: EOF (end of file on input) or
EOA (end of area on output) is detected;
or if an input-output function is attempted
\ : on a2 file which has not been opened.

P3 the number of FASTRAND drum sectors requmrec
for a new file.

P4 HEAD, if a new file is %o start at head 4.
Otherwise, this parameter is left blank.

this file exists on the FASTRAND drum(s),
and P4 are omittec.

Note:

g
W Hh

" label: this label becomes the MSL of a
sixty-four (64) character file table.



4'2.0

currently existing on the FASTRAND drum(s).

LABEL OoP'N OPERANDS

(1)FILEL FFILE 'FILE 001', ENDOL

(2)FILE2 FFILE 'FILZ 002', ENDOZ, 1000, HEAD
. Comments: (1) this call line describes a file
. (2)

+his call line describes a new data-file.

'FILE 002' - this is the file name which will be
usec¢ in referencing this file.

ENDO2 EOF and EOA routine.
1000 drum area is to allow for 1000 sectors.

HEAD this file must start at head .



5.0.0

5.1.1

FDRUM Directives:

FOP=N directive: To open a

- p ey
Py ey

CP'N OP=ZRANDS

in conjunction with the FDRUi& or FDRVB

PR
cate~tile,

FOPEN

o

[

Where:

P2

Entrance requirements:

.

(1) +this file must have been

o1, P2, P3, YA

*hool ol
Pt D
'

[

e o
O, ¢ fo )
~ - D
o =

[
(?m

the address (LSC) of the CLASS name, within
which this file currently exists; or, if a
new file, within which this file is to be
assigned.

s ©o> .aich control will be trens-
the file cannot be §pened.:

The LSC of ARl will indicate the following
possible reasons: (a binary character is
stored in Location 15 by FDRUM)

if binary 1, directory is full.
2, data area 1is full.
3, class cannot be found.
4, supposed existing file
cannot be found.
5, file is already open.

HZAD, if this is 2 new file and if it is %o

start at head zero.
Otherwise, this parameter is omitted.

described by an FFILE PROCedure.



5.1.2 Normal exit condiiions:

4 ) e - . .\ . s

(1) if this is z new file: 2 new directory entry has been writtien
on the FASTRAND drum{s) wizhin the clase of crum area reguasied.

4 s~ e .. As oo . -~ 1. . M .

(2) i thie is an existing file: ils {ile directory was searched for
&ad found on the FASTRAND drum(s).

(3) the file Girectory has been stored in the FFILE table the MSL of

which is P1 (file-id).

(4) +the file is open,.and can be accessed by the other FDRUM dir-

ectives.
5.1.3 Example:
LABEL OP'N OPZ2ANDS
(1) FOPEN FILEA, CNAME, ERROl, HEAD
(2) FOPEN FILZA, CNAVE, ERROL . '

. Comments: (1) this is a2 new file because of the
fzZAD parameter.

. (2) FILEA the label of the FFILZ call line for this
file.

. CNANE acdress (LSC) of an eight character field
containing the CLASS name within wnhich this
file exists or is to exist.

. ERRO1 address to which contro. will be returned
if the file cannot be opened.



502.0 .

5.2.1

5.2.2

5.2.3

FGETN directive: Read the nth item.

J.ABEL OP'N CPERANDS
BAl mamnm, 4
FGETN Pl, P2, P53, P4
Where: Pl file-ic
P P2 core memory address of input area (MSL).
b3 ECC (end-of-chain) exit.
P4 NCCHAIN, if chained sectors are
not to de read by this call;
Ccherwise, this parameter is omitted.
mmmn the address (LSC) of a four character

field containing n.

Entrance requirements:

(1)
(2)

the 4 LSC of ARl must contain the value of n, in binary.

the file must be open.

Normal exit conditions:

(1)

(2)

the nth item has been read, and:

a) the value of = is in tThe 4 LSC of AR2...
) the value of n 1is in the 4 LSC of ARl. :

—~N

d if this command is repeated with the
1, then the first chained sector will
be read; if repeated again with the same value of n, the
second chained sector will be read, etc.... until the ECC

is reached.

if P4 is omitted, and

nd i
same value of n a2 AR
a

ther exit conditions:

(1)

(2)

if n is egual to or.greater than address three (3) of the
file directory, control will be transferred to the EOF (end-of=-
file) address specified by the FFILE call.

if the nth item is not valid, control will be traensferred to P3
(the EOC acdress).

Note: for a data-sector to be valid, the backward-link address
must be unequal to binary zeroes (24 bits).



no chained sectors are to be read by

LASEL OP'N PERANDS
(1) 3Al FLEAN, 4
FGETN FILEA, INPUT, ECCHN, NOCHAIN
(2) BAl FLEAN, 4
FGETN FILEA, INPUT, EOCEN
. Comments: (1)

(1),

tais call (even though this command is
repeated with the same value of n in
ARL).

(2) FLEAN - the address (LSC) of a 4 character field
which coatains n.

FILEA - the label of the FFILE call line for
this file.

INPUT - MSL of input area.
EOCEN - EOC (end-of-chain) address.

NOCHAIN - (on 1) - no chained sectors are-to be
read.



5.3.1

5.3.2

5.3.3

FGET directive: Read the next item.
LABEL OP'N CPERANDS
FGET 1, P2
Where: Pl file=-id.
P2 core memory address of input area (¥SL).

Normal exit conditions:

(1) +the next ite. has been read (if the last item read was the nth
item, then this call will read the n+l item).

(2) no chaining is considered, and other exit conditions are as for
the FGETN directive.

Zxample:

LABEL o'N © ODPERANDS

(1)

FGET FILEA, INPUT

Comments: See FGEIN (5.2.4).



3.4.0 FPUTN directive: Write the nth item.

LABEL OP'N OPERANDS

BAl onmn, 4

rPUTN Pl, 22

Where: Pl file-id.
p2 core memory address of output area (MSL).
mman the address (LSC) of a four character

field containing n.
5.4.1 Entrance requirements:

(1) +the 4 LSC of ARl must contain the value of n.

(2) +the file must be open.

5.4.2 Normal exit conditions:

(1) <the nth item has been written, and:

(2) the value of m is in the 4 LSC of AR2.
(b) <he value of n 1is in zhe 4 LSC of ARL.

(2) if the nth sector was alircaly occupied, then a chain is formed,
or linked to an existing chain. If n was equal to or greater
than address three (3) o the File directory, then address three (3)
is ﬂncrene 1ted To n+l1 and sectors between the old address three
(3) and n (if any) are cleared io binary zeroes (link-addresses:
only) 1ro*ca»1ng unused seciors.

3.4.3 Ozher exit conditions:

(1) If n is more than address four (4) of the file directory, the
EOA (end-of-area) exit is given. The EOA is specified in the
FFILE call for this file.



4 character field containing

S.4.4 Example:
LABEL" 02'N OPERANDS'
(1) BAl FLEAN, 4
FPUTN FILEA, OUTPT.
. Comments: FLEAN
. FILEA file-id.
. OUTPT

core memory output area.

n.



5.5.0 FPUT cdirective: Vrite the next iten.

LABEL OP'N Or=ZRANDS
FPUT 21, P2
Where: Pl fiie-id.
p2 core memory address of output area (MSL).
5.5.1 Entrance reguirements:

(1) file must be open.

5.5.2 Normal exit conditions:

the nth, then this command

(1) if the last item w < )
I7 the n+lth was already

will write the n+;tﬁ ite
occupied, then & chain is

t3
- poe
ct
cl
[0
nel
=
[J)
4

(2) other exit conditions are s T“or FPUTN (5.4.2).

5.5.3 Sxample:
LABZL OP'N OPERANDS
FPUT FII_.EA, OUTPT
Comments: FILEA file-id.

OUTPT core memory address of output area.



TSRCHA divractive: Searcn for an item.

LABEL oP'N C2IXANDS

Move che search key to the first 8, 16, or 12 locations
of the input arez.

FSRCE i, 92, p3, b
Where: ol fiie-id.
02 core memory address of input area (MSL).
Tnis acdress must be an even multiple of 64.
P3 search key length (8, 16, or 32).
D& :

dcress to which control will be trans-
erved if item cannot be found.

(1) the search key must be stored in the first 8, 16, or 32 characters
ol the input area.

{2) the file nmust be oven.

(3) Note: a search Zor “egual =o' OR equal to/greater than" can be
order

if an Yecual wo' search is to be made, 23 should equal:
8, 16, 32.
If an Yeg

1 to/greater than" search is to be made, P3
1 8G 16G, or 32G.

sc

ua
should equa



O
.
(o))
L]
[

Normael exit concitions: (if find).

(1) <he searched For secior nas been read-in, and:
(a) =the value of = is ia AR2 (4 LSC).
(b) <ne vaiue of n is in ARl (4 LSC).

Cther exit conditio

-
ey

S:

(1) if sector is not found, control is given to P4.

2) Note:

—~

only the First sector of a chain can be searched for.

=xampie:
LABEL OP'N CPZREANDS

BAl K=Y, 8

SAL NPT+7, 8

FSRCH 1LEA, INPT, 8, NFIND
. Comments: KEY eight (8) character field containing

ne key.

. INPT © core memory input area.
. FILEA file-ic.
. NFIND address to which control will be given if

sector cannot be found.
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5.8.0 FDELM. directive: Delete thne item at sector address m.

LABE OP'N OPZRANDS

BA2 mamm, 4

FDELM Pi, P2

Where: Pl file-ids
P2 invelid exiz.
oo address (LSC) of a 4 character field

containing the value of m.
5.8.1 Entrance requirements:

(1) the backward and forward link addresses are cleared to binary
zeroes. If there were preceding and/or succeeding sectors in
the chain, then these are now iinked directly. The values of

n and m in the file table are unchanged.

5.8.3 Other exit conditions:

(1) if m ‘s not velid (within the file specified), control is
transferred to P2.

3.8.4 Example:
LABEL OP'N OPERANDS
BA2 FLEAM, 4
FDELM FILEA, INVLD
. Comments: FLEAM 4 cheracter field containing <he value of m.
. FILEA file-ic.
. INVLD eCéress to which control will be giveﬁ if

m 1s not valid.



5.9.1

5.9.3

e = a3 i .
FDELL cirective: Delete
. - AR T P
LABZL O2'N Uo=3

FDELL 21

Where: 21

Entrance requirements:

(1) ¢

. xXust be open.

[N

Normal exit conditions:

(1) same as for FDELM (refer to 5.8.2).

Example:

ODP=RANDS




5.10.0 FOVR¥, directive: Cverwrite ithe item at sector address M.

LABEL oP'N 0222 ANDS
BA2 mamn, 4
FOVRM Pl, P2
Where: Pl file-ic.
P2 core memory address of item to be
woiTlen.
ams accress (1SC) of 4 character field con-
taining the value of .
5.10.1 Entrance reguirements:

(1) the 4 LSC of AR2 mus: contain the value of m.

(2) the file must be open.

'. ]
O
43
v
.

5.10.2  Normal exit conditi

(1) <the item is writfen in sector m. Any backward and forward
. ink addresses are retained. The valuesof m and n in the
file table are unchanged.

5.10.3 Examples
LABEL OP'N CPEIANDS
BA2 FLEAM, 4
FOVR:: FILEA, AREA
. Comments: FLEAM address of 4 character field containing .
. FILEA . file-id. .

. AREA outtput.area.



5.11.0 FWRNL directive: Chain an item to & chain whose last item is in
memory &s a result of a FGETN, FGET, FSRCH call.

LABEL 02'N OP=RANDS
FWRNL Pi, P2, P23, P4
Wrere: 21 file-id.
22 the memory address of the last item read.
X the memory address of the item to be written.
j224 error return address if the item last read
is not the last of a chain. (forwazd link-
zddress is # 0.)
5.11.1 Entrance requirements:

(1) file must be open.

5.11.2 Normel exit conditions:
(1) the item is addad to the chein which begins with the nth item,
and: .
(a) the value of a 1is in the 4 LSC of AR2.
(p) <the value of n 1is ia the 4 LSC of ARl.

5.11.3 Other exit conditions:

(1) if there is no more space within the file area, control will be
returned to the EOA address (see FFILE).

‘S.11.4 Examples
LABEL OP'N OPERANDS
FWRNL FILEA, INPT, OUTPT, RETRN
. Comments: FILEA file-id. |
. INPT input ares, of item last read.
. OUTPT output afea, of item to be written.’

o . RETRN error return address.



5.12.0 FCLOS directive: Close & file.

LABEL OP'N C2ERANDS
FCLOS Pl, P2, P3, P4
Wne Pl file-ic.
P2 The.zdcress (LSC) of an eight characts
Zleid conteining the C,ASS nare within
wihich this file exists.
P3 cacress to wiich control will be trane:.
if tnhe file cennot be found. The LD -
#i11l incdicate the following:
if oinary 3, CLASS cannot be i:
4, File cannot be i
P4 REL, if the drum ares associated wi:'
file is to be released;
Otnerwise, this parameter is omiti:ci.
5.12.1 Entrance reguirements:

(1) the file must be open.

5.12.2 Normal exit conditions:

(1) <he open-indicator in the file table is reset, indicating
the file 1s now closed, and the directory entry on the drv
re-written. If P4 = RE.L, then the file arez Is releascd.

5.12.3 Exampl )

TA=EL oP'N OPZRANDS

FCLCS FILEA, CNAME, NFIND, REL
. Comments: FILEA file-id.

. NFIND ad <o which contxol .I..

ess
the cless or Tile cannot It
- .

(s)

. REL reiezse the drum area.



