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FOREWORD (RCSL No 31-D 561):

The SQ-SYSTEM replaces the BS-SYSTEM (RCSL No 31-D 288), which is
non—compatible with RC8000 standard software. Procedure formats
are not changed, but an SQ-file holds a file head and the use of
the catalog entry differs from that of a BS-file.

The system may be used at an RC4000, havmg SYSTEM 3 monitor, an .. -
RC6000, or at any RC8000 model. e | - W e

A/S Regnecentralen, April 1979
Inge Borch

Second editon (RCSL No 31-D 589):
This edition contains corrections of some essential typographical .
errors (page 8 and 9), and an extended description of results~
from opensqg.

Third edition (RCSL No 31-D 602):
This edition contains corrections of minor typographical errors,
and an explanation of the word block.

A/S Regnecentralen af 1979, june 1980
Edith Rosenberg.
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INTRODUCTION

1.1

Sequential Record Access within the Algol System

1.2

A backing storage file consists of a number of physical blocks,

called segments. When the file is accessed from a program, an in—

tegral number of segments, the logical block, is transferred to a
zone in the program from the file, or reversed, by the internal
algol i/o system, which is explained in details in ref. 1. The
high level zone procedures for record i/o, inrecé, outrecé,
changerec6, invar, outvar, changevar, and checkvar, may be used
for sequential record access, and are usually enclosed by the
zone control procedures open and close. (See ref. 1 and 2). The
logical block length is implicitly defined by the zone declara-
tion, and the logical length of the file is also settled by the
user's program, when it differs from the physical one.

When the word block is used alone in this manual, it always means
logical block.

The SQ-SYSTEM's Facilities

While the above mentioned procedures are designed for sequential
record access on any kind of document, the SQ-SYSTEM is made
especially for backing storage to handle some trivial problems,
the user otherwise will meet.

For that purpose the system maintains a file head and the catalog
entry with information about the user's definition of the file
structure and the use of the file.

The most important kinds of informations are:

.logical blocklength
.logical length of the file
.number of records

»update mark

1.1
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These are utilized for

.transferring of file definitions between programs
.extended writing in 'old' files

- .parameter for an effective sorting strateqgy
.releasing of unused segments in the end of a file
.Security against restart on a 'broken' file.

The system holds three procedures and a standard variable, which
is used to test the result of the procedure calls. The procedure
shlengthsg yields the logical blocking of the file. The procedure
opensqg replaces the algol procedure open (ref. 2), settles the
file definitions, and defines the access mode (reading, or writ-
ing from the beginning or from the logical end of the file). The
procedure closesq replaces the algol procedure close (ref. 2),
updates the logical length of the file and releases unused seg-

ments.



SO-FILE FORMAT

2.1

SQ-Catalog Entry

2.2

The file is described as an area in the catalog of .the disc, but

the catalog entry tail holds more information than that of a
standard area. Fig. 1.

o
1 no of segments in area
2-5 device name
6 shortclock
7 0
8 0 ‘
9 21. segsperblock
10 no of records

Figure 1: SQ-area entry

Segsperblock is the blocklength expressed in segments and this
quantity is packed with the contents key 21, which is unique for
SQ~files. The number of records in the file is shown in tail word

‘]0.

Shortclock will be updated when the file head is created and when
the file is closed after writing.

SO-Area

Figure 2 shows an area holding an SQ-file.

file
head

first block

1

segsperblock

Figure 2: SQ-Area

2.

2.1

2.2

last block

segsperblock

rest (>=0)




3.3

Sorting | 3.3, .

The records of an SQ-file may easily be sorted by the mdsort sys-
tem. (Ref. 3). The system may fetch the blocklength and the num—
ber of records from the file and deliver the sorted records in an
S0-file.



PROGRAMMING GUIDE

4.1

This section holds the user description of the SQ~SYSTEM, viz.
the procedure cpensq, closesq, and shlengthsg, and the standard

integer re

sultsq.

The user must be familiar with the algol i/o system (ref. 1) in

reading this section.

Note that if 'requirements' are violated, the system will abort

with an alarm message, (see app. B). A primitive programming

example is shown in app. D.

Integer Procedure Closesq

Terminate the use of an SQ-file.

Call:

Functions:

closesq (z, release, cut)

closesq

release

cut

(return value, integer). If close after read-
ing, then the number of records accessed
since opening, else the number of records in
the file.

(call and return value, zone). As for the
algol procedure close (ref. 2).

(call value, boolean). As for the algol pro-—
cedure close.

(call value, boolean). If cut=true and zone-
state = 6 (writing) the file will be cut to

an integral number of blocks, else this par-
ameter is ignored.

If zonestate is 5 (after reading), the clo-
sing is performed as for the algol procedure
close. If zonestate is 6 {after writing), the
last block (possibly a whole block) is filled
with all bits set on, the block is transfer-
red to the file, haybe the file is cut, the

4.1



4.2

Requirements:

Results:

file head and the catalog entry tail are up—
dated and finally normally closing is per-
formed.

1. zonestate must be 5 or 6.
2. the file must be an SQ-file.

resultsq = 1 ok,
2 updatemark was sensed after
reading.
zonestate = 4 (after declaration).

Integer Procedure Opensg

Makes an sq-file available for recordprocessing by the standard

Call:

" i/0 procedures invar, outvar, changevar, inrecé, and outrec.

opensg (z, doc, giveup, function)

opensq

doc

giveup

function

(return value, integer). The number of re-
cords in the file.

(call and return value, zone). As for the al-
gol procedure open. (Ref. 2).

(call value, string). As for the algol proce-—
dure open.

(call value, integer). As for the algol pro-
cedure open.

(call value, integer). This integer parameteér
is used as two halfwords, which specify the
use of the file:

function:= recordsize shift 12 add fnode;
Recordsize = 0 indicates that the procedures

invar, outvar, or changevar will be used af-
ter the opening.

4.2




Functions:

Reqqirements:

- Recordsize > 0 indicates that the procedures

inrecé or outrect will be used after the ope-
ning and recordsize is the number of half-
words in each record.

Mode = 0, means reading inclusive checking of
the checksum.

Mode = 1, reading exclusive checking of the
checksum. This mode is always used in connec-

tion with inrecs.

Mode = 2, writing fram the beginning of the
file and with checksum, if outvar/changevar
is used.

Mode = 3, writing from the logical end-of-
file and with checksum, if outvar/changevar
is used.

The parameters are checked. The file is
looked up in the catalog, and if no entry is
found and mode is 2, an area creation is at-
tempted.,

The catalog entry tail is interpreted. The
filehead is checked or created, if writing in
a new file is wanted. Finally the file is
positioned, and the zone prepared for record
access.

1. Zonestate = 4 (after declaration).

2. The filename (doc) must fulfil the re—
quirements of the monitor.

3. If mode <> 2 the tail and the filehead
must agree with the SQ-system conventions.

4., The sharelength of z must be able to hold
any occuring record and the block.
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‘Results: resultsg = 1 ok, .
= 2 updatemark was found,
= 3 file not found in the catalog,
but if mode >1, it is created
and ready for use.
zonestate = if mode <2 then 5 else 6.

zonedescriptor( 11), free parameter, holds in-
formation about the number of records and
checksum. (It is used by closesq, so it
should not be changed by the user).

If opensq is called with recordsize >0, the .
recordsize is stored in zonedescriptor(11).

In this case ocutvar must not be used, as this

would destroy be recordsize. The SQ-system

does not check that outvar is not used in

this case.

The update mark is set if mode >1.

Integer Resultsqg 4.3

Yields the result of the latest call of one of the sgprocedures, .
and should always be checked by the user.

Integer Procedure Shlengthsqg 4.4

Calculates the sharelength for an SQ-file.
Call: shlengthsqg (doc)

shlengthsq (return value, integer).
If a file named doc exists, and the quantity
segsperblock in the catalog entry tail is
reasonable, the value will be the blocklength
expressed in doublewords, otherwise it will

be zero.
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doc (call value, string). The name of a backing
storage area, holding an SQ-file.

Functions: The name 'doc' is looked up in the catalog,
and if it exists, the sharelength (block-
length) is calculated from tail (9).

Requirements: 'doc' must describe a backing storage area if
it exists.
Results: resultsqg = 1 ok,

2 error in tail(9)
3 unknown documentname.
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MESSAGES
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In the case that a requirement of an SQ-procedure is violated, a
message is printed at current output, and the system exits via
system (9,..... (See ref. 2).

The format of the messages is:

***<SQ-procedure> on: <filename>
<text> <>

The values of <text> and the associated <n> are:

<text> explanation

change Change entry impossible. (See ref. 2 and ref. 4,
monitor function 44). <n> is the monitor result.

contents Illegal contents value in catalog entry.
<> is the value found.

create Create entry impossible. (See ref. 2 and ref. 4,
monitor function 40).
<n> is the monitor result.

cut Change entry impossible, when the file should be
cut. (See ref. 2 and ref. 4, monitor function 44).
<n> is the monitor result.

ht-confl Segsperblock in the entry tail differs from segs-
perblock in the file head.
<n> is segsperblock from the entry.

ill.mode Mode > 3 or (mode = 0 and recordsize > 0). <> is
the mode value.

lockup Lookup of the file without success., {See ref., 2

and ref. 4, monitor function 42), <n> is the moni-

tor result.



<text>
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explanation

reccount

recsize

s.length

spb-head

sg-sum

sqvers

Z.state

No of records exceeds 4194303 or is negative.
<> is no of records from the file head.

Recordsize in the call differs from the record
size in the file head.
<n> is the recordsize from the file head.

The sharelength is not an integral number of seg-
ments or recordsize > sharelength.
<n> is the sharelength calculated in double words.

Segsperblock in the file head differs from segs-—
perblock defined by the zone.
<n> is segsperblock from the file head.

An internal SQ-sumcheck tells that the file head
has been violated. ’
<> is irrelevant.

The wversion of the SQ-SYSTEM used is older than

the version, which has written the file.

Zonestate is illegal for the procedure.
<n> is the zonestate value.
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FILE HEAD FORMAT . C.

C.1

The file head is a record of variable length kept in the n first

segments of the SQ-area. (n = 1 in version 12). It consists of
several parts of variable length, which may be addressed by a
link. Each part will have a maximum length of 40 halfwords.

Layout of SQ-File Head Version 0-12 C.1

part | rel.

no word

Contents

recordlength
checksum

[ = TR VS T o B

field address of next part
Sg=-sum
sg-version

no of segments reserved for file head

1
12

field address of next part

entry tail at file head creation

recordsize at file head creation

~N oy e W N -

field address of next part
file extension count

no of records

segment no of last block
last halfword in last block
update mark

shortclock

field address of next part (= 0)
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PROGRAMMING EXAMPLE

begin
coment example: continued writing in the sg-file
<:outsqg:>, which may have been created thus:
outsq = set <segs><device> 0 0 0 21. <s.p.b>
the new records are read from the sg-file
<:insq:>
;
integer iblock, oblock;
iblock:= sh length sq(<:insg:>);
oblock:= sh length sq(<:outsq:>);
if iblock = 0 or oblock = 0 then
write(out,<:<10> bad start:>)
else
begin
integer irecs, orecs, i;
zone zi(2*iblock, 2, stderror), zo{2*oblock, 2, stderror);
irecs:= open sq(zi, <:insq:> 0, 0);
if result sq <> 1 then
system (9, result sq, <:<10>open i:>);
orecs:= open sq(zo, <:outsq:>, 0, 3);
if result sq <> 1 then
system(9, result sq, <:<10>open o:>;
for i:= 1 step 1 until irecs do
begin
invar (zi);
outvar {zo, zi);
end;
if close sq{ zo, true, true) < irecs+orecs then
write(out, <:<10>mystery:>);
close sq(zi, true, false);
if result sq <> 1 then
write(out, <:<10> updatemark in insq:>);
end;
write (out, <:<10>:>);
end example

D.



RETURN LETTER

Title: RCB000 SQ-SYSTEM RCSL No.: 31-D602

A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-

prove the quality and usefulness of its publications. To do this effectively we need
user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,

and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:
Address:

Date:

Thank you

42-i 1288
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