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1.0 INTRODUCTION

The IPL Data Management system consists of operating system
procedures which have the general ' responsibility for managlng
filesy, operipheral devices and removable storage volumes and for
moving data between the peripheral devices and central memory.
The OData Management system consists of five major functlonal
areas: Volume Management, Flle Management, Record Management,
Block Management and Device Drivers. Data Base Control
Procedures provide a higher level <capabllity than the Data
Management system and are described in separate specificationse.

Volume Management procedures operate in close cooperation
with Job Management procedures to control the scheduling . of
peripheral devices and attachment/detachment of removable storage
volumes to/ from peripheral devices.

Flle Management procedures have the general responsibility
for all operations necessary to prepare a file for processing and
for all operations necessary to clean up after file processing is
complete. These operations fall into. the general categories of
file definition and creation, file catalog management and
execution-time file management.

Record Management procedures have the general responsibility
for providing storage and retrieval of records in- a variety of
file organizations. They are the primary
Iinterface between the user and a file.

Block Management procedures have the general responsibility
for coordinating the movement of data blocks between the user and

a file and for routing external signals back to the user. Block
Management procedures also control the lfogging of abnormal
conditions detected by the peripheral system.

Device Drivers have the general responsibility for managin§

the communication with
perlipheral configuration,
capturing all signals
configuration. Device
specifications,

the hardware/software components of the
for first-level error recovery and for
coming in from the per ipheral
Drivers are described in separate
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1.1 DESIGN OBJECTIVES

A number of assumptions and objectives Influence both the
features that are present in the Data Management system and the
internal structure that supports the features. Some of the more
important of these are discussed in the following paragraphs?
meet ., the requirements

o The Data Management system must

imposed by ANSI standards.

o The Data
imposed by
specific

Management system must support the requirements

members of the IPL product set unless a
requirement Is wunique to only one product set
member. In that case, some Jjudgement may be applied to
determine whether the requirement should be satisfled by
the Data Management system directly or if the product set
member should/could satisfy the requirement using some
combination of existing Data Management facilities.

o The Data Management system must provide support for
sharing of files among multiple users, each of whom may be
updating the file.

o The Data Management system must proﬁlde the capabitity for
an Installation to Interpose a security subsystem between
users and the Data Management System.

o The Data Management system must be capable of effectively
using extremely large central memories without design
change.

o The Data Management system must be capable of operating on
a system which has a central memory of 256K bytes.

o The

Data Management system must be capable of effectively
supporting very large mass storage files (exceeding
4x10%%9 bytes).

o The Data Management system must efficiently support a

large Installiation which operates in a multiprogramming
and multiprocessing mode with on-tina storage on the order
of one billion bytesy on-line files totalling on the order
of tan -thousandy and some form of off-line or removable
storage totalling several times the capacity of the
on-line storage.

o The Data Management system must permit tape and disk

NCR/CDC PRIVATE REV 05/29/75
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storage volumes to be easily interchanged among IPL 1 1.2 TERMINOLOGY
installations. ’ 2 ’
o The Data Management system must support terminals In a 4 Record - A record Is the unit of addressabitity of a file through
manner consistent with support of other hardware types. S a Record Management procedure. A record consists of a3 fixed
To the maximum practical extent, IPL programs should be 6 .or variable length byte string whose content is generally
able to deal with terminals and unit record devices as 7 known only to the user. The only interpretation of record
sequentially organized files. 8 content by a Record Management orocedure Is on flelds which
- . -] have been defined by the user to contain keys to be used for
10 subseaquent addressings Five record types are supported, four
11 of which conform to ANSI taoe Interchange standards. The
12 fifth is the default system format.
13 .
14 Physical Record - A physical record is the smallest unit of data
i5 transfer between a device and memory for which a device
16 status is avaltlable. Cards, print tines, tape records and
17 disk sectors are examples of physical records.
18
19 Block - A block is the unit of addressability of a file through a
20 Block Management procedure and is also the unit of transfer
21 between central memory and a files The maximum block size is
22 fixed for a file at the +time the file Is first defined.
23 Block Management procedures are unaware of the content of a
24 block and treat It as an unformatted byte string to be mapped
25 . onto a peripheral recording device. The mapping Is done In
26 one of three basic wayss, depending on the characteristics of
27 the recording device.
28 .
29 1. If a file is on magnetic tape, then each block is
30 . recorded as one physical tape record. Blocks within a
31 fite may wvary 1In length wup to the user-specifled
32 . maximume
33 2. If a file is or a mass storage device, each block begins
34 at a physical record (sector) boundary and contlinues
35 through as many contiguous sectors as necessary. Blocks
36 within a file are mapped as flxed-length wunits of
37 storage which may contain variable amounts of data.
38 3. If a file is on a unlt record device, each block begins
39 on a physical record (card, print line, etce) boundary
40 and continues through as ‘many physical records as
41 ) needed. If blocks contain multiple recordsy the filling
42 and emptying of blocks from/to the unit record device Is
43 : accomplished by device drivers.
Ly . :
45 File - Depending on the users level ‘of interface to the Data
46 Management systemy, a file may be viewed in the following
~ 47 ways?
48
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1. File Management Level - A file consists of a peripheral
device or a region of storage on a volume. :

2. Record Management Level - A flle consists of a set of
records addressable by key, by ordinaly, or by file
address.

3 Block Management Level - A file consists of a set of
blocks addressable by block numbers.

L, Segment Level - A file consists of a segment of virtual
memory addressable by segment number and byte offset. -

File Control Block =- A File Control Block is a symbotlically
addressable table in a System LNS segment that contains a
description of +the logical properties of a files A File
Control Block is the primary means through wnhich parameters
are passed from the user to the File Management procedures.

Permanent File - A permanent file is a mass storage file for
which a description . of its togical and physical
characteristics has been recorded in a catalog. Permanent
files survive beyond the tife of the job in which they are
created.

Temporary File - A temporary file Is one for which a description
of its logical and physical characteristics exists only in
the File Control Block and internal system tables. Temporary
fites exist no longer than the tife of the job In which they
are created. A temporary mass storage file may be converted
to a permanent file. '

File Address - Each time a record is stored in or retrlieved from
a mass storage file, the Record Management procedures return
a file address which uniaueliy identifies the record. Users
may save this flle address and use it later to retrlieve the
recorde The flie address of a record remains constant until
the record is deleted or the file is reorganized. )

Device = A device 1Is an addressable wunit in the peripheral
configuration that can be acquired for use by a Job.
Examples of devices are tape drives, disk storage drives,
card readers,y punches and printers.

Device Control Block - A Device Control 8lock is a symbolically
addressable table in a system LNS segment that contains a
description of a device. :

Volume - A volume Is a unit of external! storage such as -a
fixed-head disk, a drumy a disk pack or a reel of magnetic
tape. Each volume of a given type |is Ildentified by =3

NCR/CDC PRIVATE REV 05/29/75
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1.0 INTRODUCTION
1.2 TERMINOLOGY

six=character élphanumeric serial number which Is recorded
(magnetlicalty) In a volume label- and Is also ' printed

externally on the volume. Magnetic tapes which are defined

to have non-standard or no labels are accomodated as
exceptions, ) C :

Volume Set =~ A volume set is a logically related set of volumes
which contains a file or a set  of filess A single file
catalog exists for each mass storage volume set. Files can
not span volume sets. A volume cannot be 3 member of more
than one volume set. A mass storage volume set cannot be
partlally on-line if files are being processed on it.

Volume Sat Control Block - A Votume Set - Control Block is a
symbolically addressable table in a System LNS segment that
contalns a description of a volume set,

System Volume Set - The System Volume Set is a mass storage
volume - set that is permanently on-iine and is impliclitily
attached to every jobs It provides the default residency for

~all permanent. and ftemporary mass storage files. Its size is
selectable by an installiation and must consist of at teast
one volume. '

Labels - Two types of labels are processed by the Data Management
system$ volume 1labels and file labels. Standard volume
tabels for magnetic tape conform to ANSI interchange
standards. Standard vofume labels for mass storage carry
additional Information required to describe +the volume.
Standard file labels for magnetlc tape conform to ANSI
Interchange standardse. Labels for mass storage files are
recordaed In volume set catalogs and are not compatible with
any known system. The Data Management system also supports
tapes with non-standard or no labels.

NCR/CDC PRIVATE REV 05/29/75
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1.3 INCOMPLETE FUNCTIONAL AREAS

A number of functiona! areas are either Incompletely
specified or are relatively unstable at this date. In either
casey the information relating to these areas In this Issue of
the GDS can be expected to change, either because information is
replacing an absence of information or because stable information
is replacing unstable information. GOS changes which perform the
reverse are not planned. Relevant functional areas are described

in the following paragraohs.

Terminal Processing - A consistent interface befween programs and
terminals, the general <capabilities of various software
components (message control systems, front-end processors,

communication controllers, device driversy, block and record
management procedures, etc.) and the hardware components of
the peripheral configuration are not yet specified.

Hardware-Deoendent Interfaces - Mos t perioheral hardware
characteristics visible fthrough the interfaces discussed In
this 1issue of thé GDS are based on general hardware
characteristics rather than on IPL hardware specifications.
As conroller and device characteristics for IPL become
specified, these areas of the GDS can be exoected to change.

Management of Output Streams - The command {anguage chapter of
the GDS discusses ‘a stream capability «which permits a
many-to-one and one-to-many ralationship between streams and
files, Because of its suitability for logging and handting
the many system-supplied job files, this capability s
intended to be eventually incorporated intfo +the Data
Management System. We haven®t had time to do it vet.

Tape Label Processing - This area is not yet well deflined. Some
resolution of Cobol reauirements and a more complefe
specification of tape label processing is expected to occur
during the next few months. -

Generation Number Processing - The reauirement for this facility

is not cleary defineds As it becomes better defined, the GODS
will be modified to reflect the new reguirements.

File-Program Relationships - The general wuse of the execute
attribute on files, the use of Library file organization, the
use and meaning of opening a file for execution, the
assigning of execute ring brackets to files and the exact
relationship between files and segments are al! undergoing

NCR/CDC PRIVATE REV 05/29/75
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reyiew at the oresent time. The capabilities described In
this GDS are not necessarily expected to change but the
method of achieving the capabilitles may change.

File Sharing - Topics that do not yet appear to have stabillzed
includet a concise definition of +the relationships among
jobsy confrol pointsy instances of open and locked blocks or
recordsy oproper resolution of deadlocks? and a concise
description of valid concurrent file sharing setfections.

Device-Volume Sharing = Clarification of the
between the Job Management schedul ing
device-volume-file requests will occur
months.

relatlonships
requests and
over the next few

NCR/CDC PRIVATE REV 05/29/75
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2.0 BASTC_CONCEPTS 1 d) values supplied through the FM#DEFINE_FILE request can
2 replace only null values
3
4 e) no File Control Block fields can be directly modifled by
5 tha user aftar the file Is created (new mass storage
6 files), attached {existing mass storage files) or opened
7 (non-mass storage files).
The foliowing topics are judged to be suffliciently 8 i
significant to justify their appearance in this section rather 9 The precedence rules are based on the assumption the flle
than the section on terminology. 10 definitions will be supplied through the System Command Language
A 11 by use of LNS requests and through compile-time declarations by
12 use of the FM#DEFINE_FILE requests This permits complle-flme
2.1 FILE DEFINITION 13 declarations to ba overpliden by the user at execution time,
14 through use of the System Command Languaae, but assures that the
15 cataloged description of the file will override both of the
The File Control Block provides the oprimary interface 16 others.
through which a user supplies the definition of a file, A File 17
Control Blocky which may be constructed either by direct use of 18
LNS requests or by use of +the File Management FM#DEFINE_FILE 19
request, must exist in a System LNS segment before a file can be 20
referenced. 21
22
When the File Contro! Block is first constructed, all .fields 23
are set to null values. Values subseauently suoplied through LNS 24
requests either establish an initial valtue or override an 25
existing value. Vslues supplied through the FM#DEFINE_FILE 26
request do not override existinyg values., When the file is 27
subsequently created (m&ss storage) or opened (non-mass storage), 28
defaul t values are supplied for all null. fields. Attaching a 29
permanent mass storage file causes the values In the 30
corresponding cataloged fields to override existing File Control 31
Block wvalues (a few exceptions are noted in the description of 32
the FM#ATTACH_FILE request). The File Control Block Is locked at 33
the time the final values are supplied (when the file is created, 34
attached, or opened) and cannot then be directly modified by the 35 ~
user. . 36
37
In summary, the foflowing items are Important? 38
39
a) a File Control Block must exist before a file can be 40
referenced 41
42
b) cataloged values can replace any existing File Control 43
Block values 44
45
c) values suoplied through LNS requests can replace any 46
existing File Control Block values 47
48
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2.2 EILE SECURITY 1 2.3 FILE OWNERSHIP
2
. 3
File security relies heavily on the validation of a user's A The owner of a permanent mass storage file is identified at
identity at the time the user logs into the system. The primary 5 the time a catalog entry is generated for the file and iIs defined
objective 1is to concentrate on verifying that the current user 6 to be the usar whose identity resides in the current Job Control
isy in facty, who he says he is, then rely on that verification to 7 Block (the usar identifier suppliad with the Login reguest). The
control access to files. 8 owner of a file Is entitled to issue all file management requests
9 against the file and can assign or deny to other users the right
A ‘second aspect of file security relates to the Internal 10 to attach and open the file. Since the owner of the file is also
structure ot IPLOS components and to the use of the IPL memory 11 the creator of the initial File Control Block for the file and,
protection hardware. Given that the owner of a file iIs entitled 12 therefore, is the creator of the cataloged descriptor for the
to do anything he wishes with the file, the major problem is *to 13 filey, he can be assured that subsequent users of the file wift
prevent .others from doing things the owner does not want them to 14 operate with & copy of the original File Control Block. This
do. By (a) alliowing the owner to specify the tyoe of access he 15 permits the original access level, File Access Procedure and
Wwill nermit others to have (e.g.y shared read-only access through 16 other proczssing options to be repeated on all subsequent
a specific File Access Procedure which runs at a oprivileged 17 accesses.
subsystem level), then (b} placing the data and related control 18
tables into memory segments which are not directly accessable +to i3
the user, then (c) forcing access requests to be made through 20
controlled entry points and verifying that atl entry polnts are 21
followed in the proper order, the specified level of security is 22
achieved without unreasonable performance penalties. ’ 23
24
The use of a File Access Procedure, discussed as a separate 25
topic in this section, permits the owner of 3 permanent mass 26
storaje file to build .additional security checking if reeded 27
since the Data Management software forces every request against 28
the file to be routed through the File Access Procedure before 29
being processed by the system. 30
31
32
33
34
35
36
37
38
39
40
41
42
43
4t
3]
46
47
48
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2 .
The owner of a permanent mass storage file may generate an 4 A major design objective of the Data Managemant system Is to
Access Control List which allows others to access the file and. § provide adequate support for orocessing of shared ~ flles,
specifies in what manner they may acess it. Each entry in an 6 Traditional support for shared read-only or read-execute flles Is
Access Control List has three components? a user identifier, an 7 relatively straightforward since the content of the file 1Is not
account identifier, and the access rights altowed for this 8 modified. The major design requirement 1is slimply to permit
combination of wuser jdentifier and account identifier. By 9 multiple cooles of the necessary run-time control! tables +to be
convenftiony, a null value for either of the first two components 10 establ ished.
is defined to mean "any user" or "any account®™. This allows the 11
following valid combinations to be defined!? 12 Howevery support for shared files which can be modified by
13 concurrent users requires solutions for a3 totaliy different set
User Account Meanjna 14 of deslign requirements. For example, a single shared copy of
) ' 15 many of the internal control tables is requiredy Qqueuelng [logic
M H user M under account N 16 to permit orooer sequencing of conflicting demands Is required,
nultl user M under any account identifler 17 detection of deadlock <conditions must be provided, new
nul ! N any user under account N 18 interpretations of traditional “currency" Information are
nult nuti any user under any account identifier 19 required and, finally, an external interface must be defined to
20 allow wusers of shared files to specify the kind of shared
The (M,N)} combination 1is, of course,most specific. The 21 environment they are wllling to accepte All of these solutions
(null, nutl) combination defines a oublic file if any access 22 must not, of course, impose an excessive overaead on the large
rights are enabled or a private file if no access rights are 23 majority of users who do not require the service.
enableds Allowable access rights aret 24 . o
' 25 . Sharing is supoorted only for permanent mass storage files.
Exclusive - No other concurrent users are allowed 26 At the +time a permanent mass storage file is attached to a job,
Protected - Other concurrent readers are allowed 27 one of three sharing options and one of five usage optlons are

Unprotacted - Other concurrent readers and writers are allowed 28 specified. These selections identify +the w3y 1In which the

Input -~ Data may be retrieved from the file 29 reaquesting job wishes to share and use the file. After the file
Output - The file may be written from its beginning 30 Is opened, explicitly selectable locking conventlons are defined
Extend - Data may be ‘appended to the file 31 to permit data accesses to be coordinated.
Update - Data may be retrieved/inserted/deteted/modified 32
‘Execute - The program in the file may be executed 33 Sharing and usage ootions are defined In sectlon 2.4 and ' In
’ - 34 the relevant request descriptions. Appendix B summarizes the
These rights specify only the type of access which the users 35 valld combinations of concurrent sharing and usage options.
identified by this entry are entitled to request when the file is 36 Locking conventions are defined in the sections on record
attached or opened. The wusers are not guaranteed they can 37 management reaguests and block management requests. An expanded
actually exercise a right when they eventually ask to do so since 38 definition of the three sharing ootlons appears below.
another wuser may have 3 conflicting access right in effect at 39
that time. For example, a file can not be attached for exclusive 40 Exclusive - Only one Jjob may be attached. Only one
use if it is currently attached by another job, even though the 41 concurrent open is permitted. Expliclt lock selections
user is entitied to exclusive access. : : 42 are not required and are ignored iIf issued,
43
An Access Control List is internally ordered and processed 44 Protected - Multiple Jobs may be attached but no gther job
in such a3 way that individual entries are checked before group 45 can modify data In the file. Multiple concurrent opens
entries. Access rights are selected from the first entry which 46 are permitted, only one of which (in the current job, of
satisflies the user/account comtinatione 47 course) may altow data modiflicatione. Explicit fock
48 selections are not required and are ignored if Issued.
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Unprotected - Multiple Jobs may be attached and any job can

modlfy data In the file. Multipte concurrent opens are
permitted and any of "~ them may allow data modification.
Explicit lock selections are honored by the system and are
mandatory if data is to be modified (records may not be
replaced or deteted unless oreviously locked).
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2.6 FILE ACCESS PROCEDURES (FAPS)

File Access Procedures are procedures which may be Inserted
intfo tha normal flow of control between the user and the data
management system. FAPs may execute at either the user level or
the subsystem level and typically will be employad to extend the
apparent capability of tnhe dafta management system.

When a file is deflined, the owner of the flle may salect an
associated FAP by specifying only its entry point (if 3t the user
leval) or an entry point within a specified subsystem that has
been registered with IPLOS. Subsequent data management reguests
for that file witl he routedy by standard linkin3 conventions, to
the FAP, The FAP has complete freedom to choose whether to pass
the reauest on to the data management systemy to process the
request itsa2lf, or to issue additional reauests in ptace of the
original reguest. Although the standard linkage conventions can
be bypassed by 3 «call issued directly from the user to the
system, this condition is detected (if the FAP executes at the
subsystem level) and the illegal call is rejected,

Major anticipated uses for user-level FAPs include:?

a) orocessing non-IPL data formats on Interchange media.
b) generation of logging or audit trail files
c) simulation of data files for checkout purposes

Major anticipated uses for subsystem-level FAPs include?

a) oprovision of the IPL Data Base Management facilities
b) Installation-supplied securlty procedures

The data management system opermifs a single FAP to be
definea for a given file. If multiple non-standard functions are
required +to be apolied to the file (logging and code conversion,
for example) then the multiple functions must be provided by a
single FAP,

HOTE: The user should be aware that a FAP, since it recelves
control between the user and the system, may choose to
modify the user's initial description of a files The
File Control Block will then contaln whatever the FAP
wishes it to contain. :
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2.7 ACCESS_LEVELS 1 2.8 FILE ORGANIZATION
2
. 3
fhe Data Management system. provides three levels through 4 The organization of a file defines Its logical structure, Is
which a file may be accessed. Record-level access means that the 5 established when the file Is first de fined, and cannot
unit of transfer between the user and the Data Managemeni system 6 subseauently be chanaed. Hith the exception of Library
iIs a recorde. Buffering, imbedded control Information and most 7 organizationy, -3 flle organization is managed by standard
device dependencies are managed by the system. Block-level 8 Record-Level access procedures which are concerned With
access means that the unit of transfer between the user and the C] maintaining prooer record relationships. At lower levels (block
dsta management system is a biocke. The uUser. assumes 10 or segment level) s flile tooks ltike a string of bits and flle
resoonsloility for buffering, Interoretation of imbedded contro! 11 * oganization has tittte, iIf any, meaning. Four file organizations
information and is Increasingly aware of device dependencless 12 are currentiy def ined? Sequentialy Relativey Indexed and
Segment-levei access is avallable onty for mass storage files. 13 Library. .
Here, the Data Management system maps the file to a virtuai 14 ’
memory segment and the user directly references the data with 15 ’ Sequential file organization Is supported on ait recording
machine instructions. The movement of data between the virtuaf 16 media and is one in which predecessor-successor record
memory segment and the external file is manajed through the 17 relationships are determined by the order in which records are
standard system paging logics When a user selects record-ieve! is placed into the fiie. Each recordy except the first, has a
access, the system record management procedures will, in turn, ig . unique pr-edecessor, Each record, except the lasts has =2 unique
use elither bltock=-level or segment-level access. 20 Successor. A sequentially organized flle on mass storage may be
21 updated Iin place (records may be replaced) if the original record
When a file is first definedy, the owner may specify which of 22 tength is not changed. If a seguentlialiy organized mass storage
the three access levels is to be used to initially write the file 23 file contalns Y~format records, records may also be logically
(FAPs, in effect, orovide a fourth, highers access level) and may 24 deleted even though the record remains physically present and
establ ish the conditions under which the file may subsequently be 25 continues to occupy space.
accessed at another leval, The fater selaction of an access 26 .
levels; different from +the one through which the file was 27 Retatlve file organization ls supported only on mass storage
originally written, 1is accomplishad by making the appropriate 28 devices and consists of fixed-length entries (addressed by the
selection in a File Control Biock before attaching the fifte. The 29 ordinals 15 2y «ee9y N) which contain Y-format records. When the
control on the legality of these selections is accomplished 30 fite 1is createdy, the entry size Is selected to accomodafe one
through the use of fcur ring numbers which were placed in the 31 Y-format record -of the maximum specified size and cannot
original Flile Control Block. The first specifies the highest 32 subsejuently be changed. Variable 1ength records up to the
ring number from which record-levet requests may pe issued. The 33 maximum specified slze may be stored and retrieved. Records may
second specifies the highast ring number from which block-tevel 34 be stored and retfrieved in any szauence. Attempts to directly
reauests may be Issued. The third and fourth specify the 35 refrieve (by ordinal or fila address) records which have been
read/write (or execute) bracket +to be placed on the virtusatl 36 deleted or have never been wrltten are detected and an error code
memory segment if segment-level access is selecteds If no "ring 37 is returned., Similarly, attempts to store new records into
values are specified when the file is Initially defineds the 38 entries which already contain records are detected and an error
system supplies default vatues to enforce the original access 39 code Is returneds Seaquential retrieval causes empty enfries to’
fevel, 40 be bypassed} records are returned in the order they exist In the
41 file. Seguential storage of new records implicitly generates
42 ordinals that increase by one on each request.
43
44 NOTE: Although the rules for storage and retrieval of records
45 conform to COBOL rules for Refative files, arbitrary use
46 of these rules may result In unusual performance
47 characteristics. For example, initially writing only
48 record ordinals 1 and 50000 is permitteds Similarty,
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opening the file and performing two sequential retrieval
reauests will return only +the +two existing records.
However,; the elapsed time required to sequentially store

and

retrieve the record at ordinal 50000 is tikely to be -

extremely large. In general, sparsely populated files wil
not show rapid performance with sequential operations.

Indexed file organization is supportad only on mass storage
devices and allows both sequential and random access to recordse.

Records

located at 3 fixed position in each record.
orocessed by specifying either the value of the key or

randomly

are wuniquely identified by the content of a key field

Records may be

the file address assigned to 3 record at the time It was stored.

Records

Key values.

m3y also be sequentially processed in ascending order of

Support of alternate record keys is provided through

the Multiple TIndex Processor which is described in a separate
specificatlion,

Library organization 1is supported onily on mass storage

devices

Neither Record-Level nor B8lock-Level access is available.

and is intended +to contain only IPL Load Modules.

A file

having Library oroanization is also the only type of file which
can have the Execute attribute associated with ite Files having

Library

orasanization are initiatly written tarough the OBLIGE

utility program and may subsequently be opened for segment-level
accessy usually for execution.

NOTE?S

The current definition of ULibrary organization is

" somewhat misteading, since it does not have the wusual

attributes of a file organizations The specification
of tibrary organization for a file currently 1Is used
only as a logical switch to invoke special checking of
the "execute" attribute and the ring assignments.
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2.9 EILE CATALOGS

A file catalog exists for each mass storage vofume set and
is constructed at the time the volune set Is iInitially
formatted.s, A catalog is implemented 35 a single file of Indexed
organization. Entries 1In a catalog are represanted as variable
length records with unique symbollc Keyse The external
identifier of a mass storage file (the key of the record which
describes the file) Is composed of three parts! owner identifier,
file name and generation number. Any c3taloged file at an IPL
site is unlquely identified by the four-part Identifiert volume
set identifier, owner identifier, file name, generzation number.

A more general cataloging facility has been the subject of a
great deal of discussion during IPL development but insufficlent
design =affort has been invested to permit its specification at
this time. The proposed generality extends the current
capability in two ways. First, a caoability to catalog things
other than mass storage files would be provided. Primary early
candidates for this include descriptions of taoe flles and volume
setsy; mass storage volume sets and terminals on switched fines.
The second extenslion would abandon the implicit four-part logicatl
naming hierarchy discussed in the preceding paragraph In favor of
a more genz2ral explicit N-level physical hierarchy of catalogs.

‘The two extensions are relatively independent in that neither

depaends on the existence of the other.
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4o0 EILE MANAGEMENT REQUESTS

File Management requests assist a user in preparing files
for processing and disposing of them after processing is
completed. Afl requests except those which open a file, close a
file and close a tape volume are avalfable both through Command

Language and internally. These three are available only as

Internal requests.

Before opening a file, an open descriptor must be allocated
in any memory addressable by the user. The open request places
in the open descriptor an Internal file identiflier and a 1Ink - to
the appropriate access procedure. The open descriptor is a
required parameter on all explicit requests made while the file
is open (open, close and close-volume File Management requests,
all record-level and block=-level reguests).

All other File Management requests have the identifier of
the File Control Block (fcbid) as a required parameter. Through
Command Language, this is the LNS name of the File Control
Block. The form of fcbid for internal requests Is currently
being reassessed. Its precise form will be defined in a
subsequent update fto the GDOS and will either be identical to the
external form (the LNS name of the File Control Block) or wiil be
a pointer to an internal descriptor of the File Control Block.

Flle Management requests execute serlally with respect to
the reguestor. The request status fieldy which 1Is set before
returning  from each reauaest, specifies whether the request was
compteted successfully or was terminated because of an error
condition. Error conditions are defined In Appendix E.
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4.1 FM#DEFINE FILE

This request constructs a File Controi Block and places

parameters into it or merges parameters into an existing File
Control Block. If the Flle Control B8lock exists, the fleld
values transmitted through this request will be olaced Iinto the
File Controt Block only if the corresponding File Control! Block
fields contain a null value. The request and its parameters aret

FM#DEFINE_FILE (fcbname, paramblocks, status)

fcbname: the LNS name of the File Control Block that is to be
constructed or modified (required).

paramblock?: the locatlon of the parameter block which
contains the fleld values for the File Control Block
(required).

statust the location of the status fleld for this request
(required).

This request is rejected if the File Control Block exists
.and is currently locked. The fields of the parameter block that
may be transmitted to the File Control Block through this request
are described in Aopendlix A, The SHL reoresentatlion of +the
parameter block is described in Appendix G.
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4e2 EM#CREATE FILE

This reguest creates a tempborary mass storage file. Null
fields in the specified File Contro! Block are supplied default
values at +this time and the physical mass storage soace for the
file is allocated . The request and its parameters are?

FM#CREATE_FILE (fcbld, blocksy, vords, raus status)

fcbid: the identifier of the File Control Block for this file
(required) .

blocks: the number of blocks to be allocated (optional). The
size of each block is specified in the File Control
Blocke If this parameter is nully an
instaltiation-supoplied default vatlue is chosen.

vord: the volume ordinal, within the volume set identified in
the File Control Blocky, on which to restrict the space
alfocation (optionatl).

raut The relative allocation wunit, within the volume
ildentified by the vord parameter, at which to begin the
allocation f(optional and cannot be specified unless the
vord parameter is also specified).

the status field for this request

statust the location of

(required)

have
knowliedge of the current space assignment
volume set. The intended wuse of the two
parameters Is to allow users to control the olacement of large
permanent files on private volume setfs. The intended use of the
vord parameter alone is to allow users to force files, which are
later to be processed simultaneously,.onto separate volumes of
private volume sets in order to minimize contention. When the
rau parameter is suppliedy physically contiguous allocation Is
implied and the request is rejected if sufficient contiguous
space at the specified location is not avalilables If the rau
parameter is not supplied, snace 1is allocated according to a
standard system algorithm and may or may not be physically
contiqguouse. :

Use/of the vord and rau parameters require the user to
increasingly detalled
on the specified
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This request allocates additional space for a temnorary or
permanent mass storage files, The request and its parameters aret

FM#EXPAND_FILE (fcbid, blocks, vordy rau, status)

fcbid: the identifier of the File Control Bilock for this file
(required).

additional
size

blocks: the number of
(regquired). The
File Control Block.

blocks to be allocate
of each block is specified In the

vord: the volume ordinal, within the volume set identified In
the File Contro!l Block, on which to restrict the space
allocation (optional).

raus the relative allocation wunit, within t he volume
identified by the vord parameter, at which to begin the
allocation (optional and cannot be specified unless the
vord parameter iIs also specified).

statust: the
(required).

location of the status field for this reaquest

The use of the vord and rau parameters is the
described in the FM#CREATE_FILE request. This request may only
be issued by the owner of the file and only if the flle Is
eXxclusively attached (iIf permanent) or created (if temporary) and
is not currently ooen. Note that implicit expansion of the file
will be done as naeded by the system if the maximum file size and

_expansion increment are specified approoriately in the File
Control Block. Expliclt expanslion Is intended to accomodate the
user who wishes to exercise more control over the physical
placement of the file.

sSame as
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4ol FM#CONTRACT FILE

This reqguest releases mass storage space currently allocated
to a temporary or permanent file. The regquest and its parameters
ares

FM#CONTRACT_FILE (fcbid, plocksy status)

fcbidt the identifier of the File Control Block for this file
(required)

blocks:. the number of blocks of currently allocated space to
be returned {optional).

status?! the location of

(required).

This request is valid only for mass storage files. It may
pe issued only by the owner of the file and only if the file Is
attached for exclusive use (if opermanent) or created (if
temporary) and is not currently opens

If the value of the "blocks" parameter is null, unused space
(beyond the highest recorded block number) is released.
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45 EM#SAVE FILE

This request converts a temporary mass storage file to a
permanent file and records its logical and physical description
in the file catalog of the appropriate volume set. The ownership
of the file is permanently established at this time. The request
and its parameters aret

FM#SAVE_FILE (fcbid, filename, generation, status)

fcbid? the identifier of the File Control Btock for this file
(required).

tilename: the external name under which the file is to
cataloged (optional). TIf filename is omitted, the system
will attempt to cataloy the flle using the LNS name of the
File Control Block.

generationt the generation number under which the flle is to
be cataloged (optional)e. If this parameter is omitted, a
generation number of 0001, or a3 generation number one
greater than the highest generation nunber existing for
the specified name, will be assigned.

statusi the location of the status field for
(required)

this request.

This request Is valid only for temporary mass storage files
and may be issued only if the file has been created and 1is not
currentiy open. After successful completion of thls request, the
file attributes are identical to those of a permanent file which
is attached for exclusive use.
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4e6 EM#DELETE FILE"

Thls reguest causes a femporary or permanent mass storage
file to be deleted from the system and all of its allocated space
to be returned for subsequent reuse. The request and its
parameters are?

FM#DELETE_FILE (fcbid, status)

fcbid: the identifier of the File Control Block for this file
(regquired).

statuss the location of the status fleld for this request
(required). .
This request may be issued only by the owner of a file and
only if the file is attached for exclusive use (if permanent) or
created (if temporary) and Is not currently opens
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ko7 FM#ATTACH FILE
This request causes a permanent mass storage file +to be
attached to a Jjob for exclusive or shared use. Intermediate
operations operformed includel retrieval of t he cataloged

description of the file, checking of the Access Control tist to
validate that the current user has the access rights being
requested, calling the File Access Procedure associated with the
file (if one is specified), verification that the requested
access rights do not conflict with access rights being currentliy
exercised by other usersy, storing cataloged information into the
File Contfro! Block and locking the File Control Block to prevent
further modification. The request and its parameters are?

FM#ATTACH_FILE (fcbidy use, status)

fcbid: the identifier of the File Control Block for this file
{required).

use! the sharing and use selection for this attachment of the

file (optional). This parameter may have one of siXx
values:?
E = Exclusive use

PI - Protected input

PU - Protected update

PX - Protected execution
UI - Unprotected inout
UU - Unprotected undate
this

Omission of causes

selected.

parameter

statust the location of the status fieid for +this

request
(required). !

Appendix B summarizes the open uses that may be selected for

each attach use and also summarizes the valid concurrent attach
uses.

Three categories of information may be supplied In the File
Control B8lock to conditionally override the corresponding

cataloged values.

selections
with

1. Buffering
if no conflicts
. detected.

override the cataloged selections
current 3attach selections are

NCR/CDC PRIVATE REV 05/29/75
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2. Access-level selectlon overrides the cataloged selection
if no conflicts with concurrent attach selections are
detected, except that record tevel access may never be
selected if Dblock-level or segment-level access is
specified In the catalog. Notes however, that the
cataloged ring options may still prevent access to the
data, even though the selection of a di fferent access
level Is permitted.

3e FAP options in the File Contro! Btock will be used If no
FAP options are specified in the cataloged file
descriotfion. However o cataloged FAP optlions are
unconditionally placed into effect if specified.
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4.8 FM#DETACH_FILE
4.8 EM#DETACH FILE
This reguest causes a permanent mass storage file to be

detached from the current jobe. Intermediate operations per formed
include? decrementing internal usage counts associated with the
file, releasing internal tables associated with the file 1If no
other Jjobs are attached, updating usage statistics in the
cataloged description of the file and unlocking the File Control
Bliock associated with the file in this jobe The request and its
parameters are?

FM#DETACH_FILE (fcbld, status)

fcbidt the identifier of the Flle Control Block for this file
(required).

status? the
(reguired).

location of the status field for this request

This request may be issued only if the file 1is currently
attached to this job (either by explicitly attaching a permanent
mass storage file or by creating a temporary mass storage file
and then saving it) and Is not currentiy open.

NCR/CDC PRIVATE REV 05/29/75
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4.9 FM#OPEN_FILE

This request establishes a logical connection between a file
and an executing program and constructs the ‘internal tables
necassary to allow access to the data contained in the file. A
file must be opened before any data transfer requests are
allowea. The request and its parameters are?

FM#fOPEN_FILE
status)

(fcbid, opendescy, use, l13belprocy, segno, pva,

fcbidt the identifier of the File Contro! Block for this flle
(required).

opendesc?! the address of an Open Descriptor which will be
used to reference the file while it is open (required).
Upon completion of the open request, the Open Descriptor
contains two values which specify: (a) the Internal
identifier of the file (relevant only to the data
msnagement system), (b) a poinfter to a binding section
entry which identifiess the oprocedure to <call for all
requests while the file is open.

use?! the use ontion selected for this instance of open of the
file (required). This parameter may have one of file
values?

- input

- output
extend

- update

- execution

X T MO
]

fabelproc: the
processing

entry ooint of a
routine which
fabels are encountered
parameter causes the
processing procedures.,

user-suopl ied tabel

is exvected to be entered when
{optional). Omission of this
system to follow standard {abel

s2gnn?! the process segment number under which the file is to
be ooened (ootional and has meaning only for segment-level
access). If soecifiedy the segment number must have
previously been reserved. If null, a segment number will
be chosen and returned in the pva field,

pvat the process virtual address to be used for segment tevel
access (returned affer successful completion of open for

NCR/CDC PRIVATE REY 05/29/75
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4.9 FM#OPEN_FILE
segment-level access).
status? the location of the status field for this request
(required).
Input usage mears that the file exists and will be
considered r2ad-only while obpen. It 1is positioned at 1fts
beginning and only retfrieval and positioning requests are

alioweds Output usage means the file is being initially written
or rewritten. It is positioned at its beginning and oniy data
storage requests are alloweds Extend usage means that data Iis
beling appended to the file. It is positioned at
end-of -recorded-data and only data storage requests are allowed.
Update usage means that all reguests are valid, subject only to
limitations imposed by hardware or file organization. Execute
usagey which may be selected only for Library file organzation,
means that the program contained in the file will be executed.

. Appendix B summarizes tha valid open
each attach usage selection. Temporary mass storage files and
non mass storage files are treated as though they are attached
for exclusive use, Open usage salectlions must be validated by
Access Control List checks (on files which have Access Control
Lists).

usage selections for

Mass storage file may be opened after they have been created
(if temporary) or attached (if permanent).
File

Files on magnetic tape may be opened after a Control

Block has been defined and Voiume Sets have been attached to the
jobs Default values and/or values from standard labels are
olaced In the File Control Block at this time. Multiple

instances of open of files on magnetic tape are not allowed.

Files which mao to unit record deavices may be opened after
the device has been reserved 3nd acaqulred and a File Control
B8lock has been defined. Unit record device scheduling Is
described in the Job Management chapter of the GJS.
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This request severs the logical connection between a file
and an executing program that was established when the flile was
opened and orevents access to the data contained In the file.
The request and its parzmeters ares .

FM#CLOSE_FILE (opendesc, dispoosition, status)

opendesct! the address of the open descriptor returned at the
time the file was opened (required).

disnosition?! the disposition to be made of a tape file after
the close operdtion is completed (optional). This
oaramater may have one of the four values {isted below?

£ - leave the wvolume oositioned at ‘the end of the
current flle,
B - leave the volume positioned at the beginning of the

current file,
R = rewind the volume.
U - rewind and unioad the volume.

Omission of this parameter causes the volume ‘to be
renwound., The parameter is ignored for non-tape files.
fietd for

statust the location of the status this

(requiraed).

request

NCR/CDC PRIVATE REV 05/29/75
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4,11 FM#CLOSE_VOLUME

4e11 EM#CLOSE VOLUME

This reauest causes the current volume of a tape file to be
closed and a new volume opened. If the file Is opened for output
or extension then Iabels are generated, if necessary, and exits
to user-supplled label processing routines are taken. If the
file 1is opened for imput, then labels are checked and exits to
user=-supplied label processing routines are taken. The request
and Its parameters ares

FM#CLOSE_VOLUME (opendescs dispositlion, status)

opendesct the address of the open descriptor returned at the
time the flle was opened (required).

disposition: the disposition to be made of the current volume
of the file (optional). One of four values may be
specified:

E - lesve the volume positioned at the end of the
current file or file section.

B - leave the volume positioned at the beginning of the
current file or flle section.

R - rewind the volume.

U - rewind and unload the volume.

Omission of +this oarameter causes the volume to be
rewound. :
status: the location

of th2 status field for this request.
(required) :

NCR/COC PRIVATE REV 05/29/75
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bel2 EM#PERMIT ACCESS

This reaquest adds @ new entry or modifies an existing entry
in an Access Control List associated with a permanent mass
storage file and describes the access: rights which are to be
al lowed. The requast and its parameters ares

FM#PERMIT_ACCESS (fcbid.
useoptiony, status)’

userld, @accountid, shareoption,

fcbidt the identifier of the File Control Block for this flile
(reaquired).

userid? the identification of the user for which these access
rights are being established (optional). Omission of this
parameter results in a null userid which is interpreted by
the system as "any user".

accountid: the identification of the account for which
access rights are being established {optional),
of this parameter results in a null accountid
Interpreted by the system as '"any account".

these
Omission
which is

shareoptiont the sharing options which are to be enabled for
this combination of wuser and account for this file
(required). This parameter may have any combination of
the following three values:?

E - exclusive use is allowed
P - protected use is allowed
U = unprotected use is aliowed

useootion: the usage options which are to be enasbled for this
combination of wuser and account for this file (required).
This parameter may have any combination of the following
six values? .

- the flle may be attached and opened for input

- the file may be attached and opened for output
the flie may be attached and opened for extension
- the flle may be attached and opened for update

- the file may be attached and opened for execution

XCmomr
)

statusst the
(required).

location of the status field for this request

Thls reaquest may be issued only by the owner of the file and

HCR/COC PRIVATE REV 05729/75
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only if +the file 1is attached for exclusive wuse and is not

currently open.

If this request results in creation of a new Access Control
List entry then only the specified access rights are allowed.s if
an Access Control List entry alresdy exists for this combination
of user and account, then the specified access rights are "added
to'" the access rights currently defined.

NCR/CDC PRIVATE REV 05/29/75
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4e13 FM#PROHIAIT ACCESS

This rquesf adds & new entry or modifies an existing entry
in an Access Control List assoclated with a permanent mass
storage file and describes the access rights which are to be
disallowed. The request and Its parameters ares
accountids shareoption,

FM#PROHIBIT_ACCESS (fcbid, wusSerid,

useoptiony status)

The parameter descriptions are identical to the parameter
descriptions for the FM{#fPERMIT_ACCESS request.

This request may be issued only by the owner of the file and
only I f the file 1is attached for exclusive use and 1Is not
currently open.

If this request results in creation of a new Access Control
List entry, then Its effect Is to deny access to the specified
user and account combination. If an Access Control List entry
already exists for this combination of user and account, then the
specified access rights are "subtracted from" the access rights
currently defined.
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4ell FMEREDEFINE_FILE

file to
The request

This request permits the ownar of a mass storage
redefine selected fields of the File Control Block.
and its parameters aret

FM#REDEFINE_FILE (fcbid, paramblock, status)

fcbids the identifier of the Flle Control Block for this flile
(required).

paramblocks the location of the parameter block which
contains the new values for the fields which are +to be
redefined (required).

the status field for this request

statust the location of

(reguired).

‘This request may be issued only by the owner of the file and
only if +the file 1Is <created (iIf +temporary) or attached for
exclusive use (if permanent) and is not currently open.

The parameter btock Is
FM#DEFINE_FILE reaquest.

constructed. as described for the
Alterable File Control Block fields are
defined in Appendix A« Non-null values in the parameter block
replace the value in the corresponding fleld of the File Control
Block if the field is defined to be alterable. If the file |is
permanent, its cataloged description is updated when the file is
detached.
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5.0 RECORU MANAGEMENT REAUESTS

Record-fevel access to files is provided through requests
which perform six basic functions?! record retrieval, record
storage, record replacement, record deletion, record positioning
and control selections The reauests are functionally grouped as

shown below.

Record Retrieval Reqguests (existing records)
RM#GET (retrieve next record)

RM#GETP (retrieve next partial record)
RM#GETK (retrieve record by key or ordinal)
RM#GETD (retrieve record by file address)

Record Storage Reauests (new records):
RM#PUT (store next record)
RM#PUTP (store next partial record)
RM#PUTK {store record by key or ordinal)
Record Replacement Requests (existing records)?
RM#RZPLACE (replace record previously retrieved)
RM#REPLACEK (replace record by key or ordinal)
RM#REPLACED (replace record by file address)
Record Deletion Requests (existing records):

RM#DELETE (delete record previously retrieved)
RM#DELETEK (delete record by key or ordinal)
RM#DELETED (delete record by file address)

Record Positlioning Reaquests (existing records)?

RM#FINDF (position to first record)
RM#FINOP (position to previous record)
RM#FINDK (position to key or ordinal)
RM#FINDD (position to file address)

Control Selection Requests (existing records):?
RM#LOCK (set a record tock)
RM#UNLOCK (cltear record lock(s))
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5.1 REQUEST_BLOCK_DESCRIPTION

Parameters to record-level requests are passed through a
reauest block which is directly accessible by the . user. Most

requests also return status parameters in the request block that
are in addition to.the standard system request status. Flields of

the regquest block are described belowe

opendesc = This fleld. contains 'a pointer to ‘the Open
Descriptor that
request.

bufadr - This field contains a pointer to the first byte of a
record buffer which is located in memory that is directly
accessible by the usar. All record retrieval storage and
replacement requests transfer 'data between the user‘s
record buffer anpd internal, protected, block buffers,
Direct access to the internal buffers Is not al lowed.

bufltength - This field contains the length, In bytes, of the
record buffer, For retrieval requests, this field Is
typically set to the maximum record size defined for the
file. For storage and replacement .requests, this field
specifies the amount of data to be transmitted. ’

keyadr - This field contains a pointer to the record key and
has meaning onty for Indexed and Retative flle
organization. For Indexed files, the key consists of a
by te string which identifies the record. For Relatlve
filesy the key is the ordinal of the record.

keylength - This field contains the iengthy In bytes, of the
record key and has meaning only for one request deallng
with ingexed files. The RM#FINDK request permits
positioning to be based on 3 selectable number " of high
order bytes of the key., All other keyed requests operate
with the full key fength defined for the file and ignore
this parameter.

fileadrin = This fleld contains the input fileaddress which
is used by the four *direct" requests .and the record
locking requests to identify a record.

comparaopt = This field contains the compare option to be
used by the RM#FINDK request and may contain one of three
values; =, >, 3>, Appropriate setting of thils field
permits a - file to be positioned to the first record whose

NCR/COC PRIVATE REV 05/29/75
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key or ordinal is equal to, greater than, or greater/equal 1 procedurese.s The fields are merely copied between
to the input key. 2 the request block and the header of Y-format
. 3 recordss The contents of the flietds may be
fockopt = This fleld contains the record lock ootlon +to be 4 interpreéted or ignored by the user program.
selected and may have one of three values? 5 '

E - an exclusive 1lock is selecteds Others may read the 6 fileadrout - This field contains the file address of the
records Only the selector of this lfock may modify the 7 record referenced by the most recenft record=~level access
record until the lock is cleared. 8 request and is set upon return from each request.

S - a shared lock is selected. Others may read the 9 ’
records No oney including the selector of this lock, 10 count = This fletd contains the transfer count associated
may modify the record until the lock is cleared. 11 with the preceding record storage, retrieval, or

Nufl) = no lock is selected 12 replacement request. It Is an output parameter and

13 defines the number of bytes transmitted to +the wuser'‘s
waitopt =~ This flield contains the wait ootion to be selected 14 buffer (by retrieval requests) or to the file (by storage
if the selected lock ootion conflicts with a lock option 15 and replacement requests)e.

that is currently In effect., The field may contain one of 16

two valuest 17 recordflag - This flield specifies whether the oreceding

R = reject the request if the specified lock option cannot 18 - retrieval request transmitted. a complete or partial
immediately be satisfied. 19 record. It is ar output parameter and Is set to zero to

W - wait wuntil the specified lock option can be satisfied 20 Indicate +that =@ complete record was transferred. The
before returning from the request. 21 value "one" means that the preceding retrieval request

22 transferred a partial record.
delim - This fleld contains 3 wuser-specified one-byte data 23

delimiter and has meaning only for files containing 24

Y-format records. The contents of this field are coplied 25

into the corresponding field of the record header by each 26

record storage request., The contents of the corresponding 27

field of the record header are copied into tnis field by 28

each record retrieval request.s The field is Intended to 29

accomodate appllcations that reauire imbedded control 30

information in a file and cannot wuse data records to 31

describe the control information. 32

33
binflag - This fleld contains a one-bit binary ffag and has 34

meaning only for files containing Y-format records. The 35

content of this fleld Is cooied into the corresponding 36

field of the record header by each record storage 37

request. The content of the corresponding field of the 38

record header is copied into this field by each record 39

retrieval request. The flield Is intended to accomodate 40

applications (including Fortran formatted/unformatted 1I/0 41

routines) for which the concept of hinary and coded 42

‘records has meaning. By convention, the value ‘zero" 43

implies a coded record. The value "“one' implies 3 binary Ly

record. 45

46
NOTEt Neither the delim nor binflag fietd are 47
Interpreted by - system record management 48 -

NCR/CDC PRIVATE REV 05/29/75
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5.1 REQUEST ELOCK DESCRIPTION

Appendix C summarizes the record-level access requests, the
record=-level request parameters, the parameters which have
meaning for each reaquest, and the reguests which have meaning for
each file organization and hardware type.

The request descriptions in the following sections identify
the oparameters +that are applicable to each request but do not
repeat the parameter descriptions appearing in this section. Two
parameters which have not previously been described also appear
in each request? :

rbat This oarameter is a pointer to the request block and
conforms to standard IPLOS conventions for Task Services
reguests.

statust This parameter is a pointer to the status area for
the request and also conforms to standard IPLOS
conventions for FTask Services requests.

All other applicabte parameters are contained in the reaquest
block identified by "rba".

Record management requests execute serially with respect to
‘the reaquestor. The request status fieldy, which is set before
returning from each request, specifies whether the request was
completed successfully or was terminated because of an error
condition. FError conditions are defined in Aopendix E.

NCR/CDC PRIVATE REV 05/29/75
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5.2 °R0CESSING SHARED FILES

5.2 PROCESSING _SHARED_FILES

When a permanent mass storage file is simultaneously open
more than once, and any form of data modification 1is allowed,
facilities are provided fto assist in coordination of pbrocessing
through the muitiole instances of open.

Proper salection of the lockopt and waitoot oparameters on
record storage and retrieval reguests and/or proper use of the
RM#LOCK and RM#UNLOCK requests oermit updates to a record or set
of records to be controlled and properly sequencad.

The +type of lock to be placed on a record ls specified by
the lockont parameter. A shared fock allows the record to be
retrieved - through any insfance of ooen but prevents the record
from being modifieds An exclusive lock allows the record to be
refrieved through any instance of open and also allows it to be
modified through the current instance of open.

The walitopt parameter specifies the type of action to be
taken if a specified lock option conflicts with a tock option
currently in effect through anothar instance of open (a <conflict
is an attemot to set an exclusive lock if any fock is currentliy
in effect or 3n attempt to set a shared lock if an exclusive lock
is in effect), If the wait option is R, the request is rejected
if the specified lock option cannot be selected. If the walt
ootion is Wy the request is queued and the reguestor will walt
until the specified lock option can be selected unless aqueueing
the reaquest would generate a deadlock condition.

A deadiock condition exists if the prog~am which has the
specified record currently locked it also queued waiting
(directly or indirectly) for another record that Is currently
locked through this instance of open.s The action taken when a
deadlock 1is detected is to reject the request. A user should,
therefore, lock all records of a set which reauire "simultaneous*
update before performing any of the updates. A user shouid also
be prepared to unlock afl racords in the set and reinitiate the
entire locking seauence 1In case a deadlock is detected by the
system.

The valid combinations of current lock selection and
existing lock selections are shown below?

NCR/CDC PRIVATE REV 05/29/75
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5.0 RECORD MANAGEMENT REQUESTS
5.3 RMH#GET

~————
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1

" 5.3 RMU#GET

This request transfers the “next" existing record or partial
record from a file to a buffer. The request and 1Ifs Input
parameters ares

RM#GET (rba, status, opendesc, bufadr, bufiength, ltockopt,
waitopt) . .
Output parameters are:
(delim, binflag, fileadrout, count, recordflag)
The reaquest has meaning for all file organizations and all
hardware types for which data retrieval Is defined. Successive

RM#GET requests retrieve records in an order determined by the

organization of the file. Records in sequentially organized
files are retfrieved In order of thelr physlcal placement.
Records in files having 1Indexed organization are retrieved In

order of ascending value of the record key. Records in files
having Relatlve organizatlion are retrieved in order of ascending
value of record ordinal (empty entrles are skipped).

A1l transfers begin at a record boundary and are
by the smaller -of record fength or buffer length.

NCR/CDC PRIVATE = REV 05/29/75

terminated

N e S e
COBNONEUNROORNO VL NN

NN DN NN
WRNOVIE NN

W W
o

EE L LS EE NN N W NN
VP WUNFPOOINTVEWN

& &
@~



5-9 5;10

ADVANCED SYSTEMS LABORATORY CHPO504 ADVANCED SYSTEMS LABORATORY CHPOS04
: 75/05/30 75/05/3
: IPLOS GDS - DATA MANAGEMENT ’ ’

5.0 RECORD MANAGEMENT REQUESTS
5.5 RM#GETK

— Rt k0 s 20 ot e o0 ot ot e e 0 o i o 0 o 2 et P 0 o . a0 0 0 e
e e e 20 0 0 a0 0 20 20 0 1 0 0 0 v W P 0 2 0 P 0 o0 a8 0 0 0 8

5.0 RECORD MANAGEMENT REQUESTS
5.4 RMA#GETP :
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5.4 RM#GETP

Tbis reaquest transfers.a record, identified by its key val ue
or ordinal value, from a file to a buffer. The request and Its
input parameters aret

The reaquest transfers the remainder or partial remainder of
a record from a file to a buffer. The request and 1its  Input
parameters are!

RM#GETK (rba, statusy, opendesc, bufadr, bufiength, keyadr,
lockopty waltopt)

RM#GETP (rba, status, opendesc, bufadr, bufiength)

Wo~NOVE WP

W ®NO U N

Outout parameters aret

(count, record ftlag)

-
o

Output parameters aret

Lol el
[NV =)

(delim, binfiag, fileadrout, count, recordflag)

The request 1is valid only for sequentially organized files

and is intended to continue the retrieval of a record which was

partially retrieved by a previous request. Transfers begin at

the locafion, within the record, following the end of the

preceding p3artial transfer and are terminated by the smallier of

. remaining record length or buffer length. The request Is not

valid unless the preceding reauest caused the partial record flag
to be set.

The request is  valid only for files having Indexed or
Relative organization. For Indexed organization, the keyadr
parameter points to the first byte of the symbolic key of the
record to be retrieved. For Relative organization, the keyadr
parameter points to the ordinal of the record to be retrieved.
All fransfers begin at a record boundary and are terminated by
the smaller of buffer length or record tength,

R B
VENOVFWN

N NN
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NOTE: RM#GETP cannot begin a transfer at a record boundary
and cannot c¢ross 3 record boundary. It can only be
used to comolete the transfer of a ~ecord that was
started with one of the other retrieval requestse.

The request is rejected if a record with the specified key
does not exist in. the file,
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5.6 RM#GETD )
5.6 RM#GETD
This request transfers 'a record, identified by Its file

address, from a file to a buffer. - The request and Its input

parameters are?

RM#GETD (rba, status, opendesc, bufadr, buflength, fileadrin,
lockopt, waitopt)

-

Output parametars are?
(delim, binflag, fileadrout, count, recordfiag)

The requast Is valid only for mass storajge files. ALY
transfers bealn at a record boundary and are terminated by the
smaller of buffer Jlength or record length. The Input file
address will typically have been saved from the time the record
was storad in the file.
record does not

The reauest Is rejected If the specified

exist in the file,

NCR/CDC PRIVATE REV 05/29/75

WR NN F WP

5-12
ADVANCEN SYSTEMS LABCRATORY CHP 0504
75/05/30

IPLOS GOS - DATA MANAGEMENT

5.0 REICORD MANAGEMENT REQUESTS
Se7 RHM#PUT
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5.7 RM#PUT

This request transfers a record, or completes the transfer
of a recordy, from 3 buffer to the “next"™ location in a file. The
request and its inoput parameters are:

RY#PUT (rba, status,
delim, binfiag)

opendescy bufadr, buflength, lockopt,

Output parameters are
(fileadrout, count)

It the file contalns fixed length recordss; the racord is
biank filled to the «correct tength If necessary and the count
parameter shows the actual length transferred to the file. If
the file has Indexed organization, the key of the record must be
greater than the key of the preceding record. If +the file has
Relative oraganization, an ordinal one greater than the ordinal of
the preceding record is assigned.

This request unconditionally marks the end of recorded
on the file. Records may not be retrieved beyond this point.

data
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5.0 RECORD MANAGEMENT REQUESTS 5.0 RECORD MANAGEMENT REQUESTS
5.8 RMi#PUTP . 5.9 RMHAPUTK
5.8 RM#PUTP 1 5.9 RM#PUTK
2
. : . 3
This request +transfers a partial record from a buffer to a 4 This reauest transfers a record, identified by its key value
files The request and its input parameters are! -3 or ordinal value, from a buffer to a files The request and [ts
. 6 Input parameters ares
RM#PUTP (rba, status, opendescs bhufadr, buflength, delim, 7
binflag) 8 RM#PUTK (rbas status, onendesc, bufadr, buflength, keyadr,
g lockopt, delim, binflag)
Output parameters are? 10
11 Output parameters are?
(filteadrout, count) 12
13 (filedrout, count)
The request 1Is valid only for sequentially organized fites 14
and either begins or continues the storage of a new record. If a 15 The request 1Is wvalid only for files having Indexed or
new record is bpeing started (the precading reguest was not 16 Relative organization. For Indexed organization, the key value
‘RM#PUTP) the delim and binflag parameters have meaning. If a new 17 is obtained directly from the record buffer and the keyadr
record is being continued (the precading request was RM#PUTP) the 18 - parameter is ignored. For relative organization, the keyadr
delim and binflag parameters are ignored. 19 oarameter voints to the ordinal of the record to be stored.
20
The partial record reguests are intended to. accomodate 21 The reauest is rejected if a record with an identical key
applications which are wunable to +transfer complete records, 22 already exlsts in the file. :
ususally because the racords are extremely long. These records 23 .
can pe written by use of a sequence of RM#PUTP requests followed 24
by RM#PUT to terminate the record. The records can subseaquently 25
be read by RMIGET or RM#GETD followed by 3 sequence of RM#GETP 26
requests (if necessary) to complete the retrieval. ' 27
28
29 .
30
31
32
- 33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
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'5410 RM#REPLACE )
5.10 RM#REPLACE
This request reolaces the record obtained through an

immediately opreceding retrieval "request.

input parameters are:

The request and its

RM#REPLACE (rba, status, opendesc, bufadr, buflength)
Qutput parameters are?
(filleadrout, count)

The request is valid oniy for mass storage files. For
Sequentia!l organization; the length of the record cannot be
changed and the file cannot contain spanned records (of either S

“or Y format). For Indexed organization, the value of the key may
not be chanyed. The reauest is rejected if it Is preceded by any
request other than RM#GET, RM#GETK or PM#GETD.
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5.0 RECORD MANAGEMENT REQUESTS
5.11 RM#REPLACEK

5,11 RM#REPLACEK

This reqguest replaces a record, identified by its key value
or ordinal value, in a file. The request and its Input
parameters are!

FRMREPKEY (rba, status, opendesc, bufadr, bufiength, keyadr)
Output parameters are

(fileadrout, count)

The raguest is valid only for files with Indexed or Relative
organization, For Indexed organizationy, the key value is
obtained directly from the record buffer and the keyadr parameter
is ignored. For Relative organization, the keyadr parameter
points to the ordinal of ths record to be replaced.

The request Is rejected if a record with the specified key
does not exist in thes file. : .
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5.12 RM#REPLACED

This request reolaces a record, lidentified by its file
address, in a file. The reguest and its Inout parameters are?l

RM#REPLACED (rba, status, opendescy bufadr, buflength,
fileadrin)
Output parameters aret
(fileadrout, count)
The request Is valld only for mass storage flles. For

Sequential file organization, the length of the record cannot be
changed and the file cannot contain spanned records (either S or
Y format). For Indexed organization, the value of the key may
not be changed.

The request is rejected if tne record does 'not

exist in the file.

soecifled
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5.0 RECORD MANAGEMENT REQUESTS
5.13 RMIEDELETE
513 RM#DELETE
This request deletes the record obtained through an

immediately preceding retrieval request. The
input parameters aret

raquest and jts

RM#DELETE (rba, status, opendesc)
The output parameter iss
(fileadrout)

The request is valid only for mass storage files and is not
valid for sequentially organized files wunless they contain
Y-format records. The request is rejected if It is preceded by
any request other than RM#GET, RM#GETK or RM#GETD.
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M#DELETEK
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5.14 RM#DELETEK

This reqdesf deletes a record, identified by its kgy value
or ordinal value, from a file. The request and its input
parameters aret

RM#DELETEK (rbay status, opendescy Keyadr)
The output parameter ist

(fileadrout)

is valid only for files with Indexed or Relative
rejected [if the specified record does not

The request
organization and is
exist in the file.

NCR/CDC PRIVATE REV 05/29/75

WENOWMFE WwN -

NANNNANANNNANWNONNNDANNDN NN N F R s b s B R b e b
g::g;G:gg;giig;o¢x~Jw\n¢'Mru»t=u1mfuo\n:‘u|vr—0\oa:N(ru1tcumpa=

5-20
ADVANCE?D SYSTEMS LABORATORY CHPOS 04
75705730
IPLOS GNS - DATA MANAGEMENT
5.0 RECORD MANAGEMENT REQUESTS
5.15 RM#DELETED
5.15 RM#DELETEQD
This request deletes a record, identified by its file

address, from a file.
RM#DELETED (rba, statusy opendesc, fileadrin)
The output parameter -iss

(fileadrout)

The request and its input parameters ares

The request-is valid only for mass storage flles and is not

valid for sequentially
Y-format records. The
record does not exist

organized
e request is
in the file,

fites unless

rejected

they
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5.0 RECORD MANAGEMENT RENUESTS
5.16 RM#FINDF

5.16 RM#FINDE

This request positlons a }lle to the first data record. The
request and its Input parameters are?

RM#FINDF (rba, status, opendesc)
The output oaramefer ist

(fileadrout) '

The request 1Is wvalid for all file organizations and all
hardware types for which positioning is defined.
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5.0 RECORD MANAGEMENT REQUESTS
S.17 RM#FINDP

e e L .

The request positions a file to the "“preceding® record. The
raquest and its input parameters aret

RM#FINDP (rba, status, opendesc)
The output parameter is?
(fileadrout)
The request 1is valid only for seaquentially organized files
and hardware tyoes for which positioning is defined. The reguest
exists solely to satisfy a Fortran reauirement and reasonable

performance should not be expected unless the file contains
format F or U records.
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5.18 RM#FINDK
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5.18 RMBFINDK

This request ovositions a file to a record whose key value or

ordinal wvalue satisfies a specified search criterion, The
request and its input parameters are!
RM#FINDK {rba, status, opendescy keyadr, keylenéfh,

compareopt)
The output parameter isi
(fileadrout)

The request is valld only for files with Indexed or Relative
organization. For Indexed organization, the keyadr parameter
points to the first byte of the symbolic key of the record. The
keylength parameter — specifies the number of high-order bytes of
the key on which the comparison is to be made. For Relative
organizationy, the keyadr oparameter points to the ordinal of the
specified record and the keylength parameter is ignored. For
either organization, the compareopnt parameter specifies the
search criterion. Three values are defined:

= - position to the record whose key value equals the

key value.

> - position +to the first record whose key value ls greater

than the input key value.

> - position to the first record whose key value is

than or equal to the input key value.

input

greater

The renquest is rejected if no record satisfying the

specified search criterion can be found.
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5.0 RFCORD MANAGEMENT REQUESTS
5.13 RM#FINDD

5.13 RM#FINDD

This request positlions a file to a record identifled by 1Its
fila address. The request and its input parameters aret

RM#FINDD (rbay status, fileadrin)
The output parameter is?

(fileadrout)

The request is valid only for mass storage files and Is
rejected if the specified record does not exist in the file.
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5.0 RECORD MANAGEMENT REQUESTS
5420 RM#LOCK
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5.20 RM#LOCK

This reaquest sets a shared or .exclusive lock on a specified
record. The request and its input parameters aret

RM#LOCK (rbay status, opendesc, fileadrin, lockopt, waitopt)
No output parameters are defined.

The reauast is wvalid onlvy for mass storage files and is
intended to permitf concurrent users of +the fila to coordinate
their accesses to data. The effect of this request Is to place a

‘fock on a record (identified by the flleadrin parameter) through
an instance of open (identified by the opendesc parameter).
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5.0 RECORD MANAGEMENT REQUESTS
5.21 RMHUNLOCK

5.21 RM#UNLOCK

This request clears a lock on a record that was previously
set through this instance of open. The request and its
parameters aret

RM#UNLOCK (rba, status, opendesc, fileadrin)
No output parameters are defined.

The request is a companion to the PM#LOCK request. If the
fileadrin parameter is not null, the 1lock is cleared on the

specified record. If the fileadrin parameter is null, the locks

are cleared on all records currently locked through this instance
of open,
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6.0 BLOCK MANAGEMENT REQUESTS

Block=tevel access to files: s provided through requests
which perform four basic functlions?! block retrleval, block
storage, block ~positioning and control selection. The requests
are functlonally grouped as shown below? . )

Block Retrieval Reguests

BM#READ (retrieve next block)
BM#READD (retrleve blocky dlrect)
Block Storage Reaquests
BM#WRITE " (store next block)
BM#WRITED (store blocky direct)
Block Positioning Requests
BME#POINTF (position to ftirst block)
BM#POINTL (position to last olock)
BM#POINTP (position to preceding block) -
Contro! Selectlon Requests
BM#READSTATUS (retrieve extended status)
BM#SELECT (transmit device-dependent tunction),
BM#CANCEL (cancel outstanding request)
BMaLOCK (set a block lock)
BM#UNLOCK (clear block lock(s))
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6.0 BLOCK MANAGEMENT REQUESTS
6¢1 REQUEST BLOCK DESCRIPTION
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6.1 REQUEST BLOCK DESCRIPTION

Parameters to pblock-level requests are passed through a
request block which is directly accessible by the user. Most
requests also return status parameters In the request bliock that

are in addition to the standard system request status. Flelds of
the request block are descripad below?
opendesc = This fleld contains a pointer to the Open

Descriptor that was Intialized by the FM#0PEN_FILE

request.

ecbptr = This fleld contains a pointer to the Event Control
Block assoclated with this request. Use of the Event
Control Block tor monitoring the progress of asynchronous
requests 1s discussed In sectlon 6.2

bufadr - This fleld contains a pointer to the first byte of a
block bufter which lIs located In memory that Is dlrectiy
accesslble by the requestor. .

bufiength = This fleld contains the length, In bytes, of the

block buffers For retrleval requestsy thils fleld Is’

typically set to the maximum block size defined for the
file. For storage requestsy, this fleld speclifies the
amount of data to be transmitted.

blocknum = This fleld contains the block number at which a
alrect transfer Is to begin. It has meaning only for
mass storage files and is interpreted as a relative block
number wlthin the files The first block of a ¢file |s
numbered one. . ' .

function = This fleld contalns a device-dependent function
and has meaning only for the BM#SELECT request.

lockopt - This fleld contains the olock tocx optlon to be
' selected and has meaning only for the BM#LOCK request.
One of two values may be specifled?
E - an excluslve lock is selecteds Others may read
’ the blocke . Only the selector of thls lock may
write the block untit the lock ls cleared.

S - a shared lock Is selecteds Others may read the
blocke No one, including the selector of thils
focky may write the block wuntil the lock |Is
cleared. . .
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6.1 REQUEST BLOCK DESCRIPTION
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waitopt =~ This field . contains the wait optlon to be selected
If the specitied lock option conflicts with a ‘lock option
that Is currently in effecte One of two .values may be
specifieds
R = reject the request If the speclfied lock
cannot immediately be satisfled.
W = wait until the .specitled lock optlon "can be
satlsfied before returning from the request.

count - This fleld contains the transfer count assoclated
nwith the request. It is an output parameter and def ines
the number of bytes transmitted to the buffer or to t he
flles The field 1is cleared when the request is Issued
and is set when the request Is completed,

response - Thils fleld contains a summary of responses

received slnce the request assoclated with this request

block was Issueds The field is cleared when the request

Is issued and iIs updated as responses are receivede.

NCR/CDC PRIVATE REV 05/29/75
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6¢1 REQUEST BLOCK DESCRIPTION
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Apoendlx 0 summarizes the block-level requests, the
block=-level request parameters, the parameters which have meaning
for each -requesty, and the requests which have meanling tor each
open usage and hardware typee.

The request descriptions In the follonwing sectlons ldentlfy
the  parameters that are aoplicable to each rejuest but do not
repeat the parameter descriptions appearing In tnis section. Two
parameters whlch have not been oreviously described also appear
In each request.

;e

rba - This parameter Is a polnter to the reguest block and
conforms to standard IPLOS conventions tor Task Services
requests.

area - for
IPLOS

status - Ths parameter Is a pointer to the status
the request and also conforms to standard
conventions for Task Services requestse.

All other applicable parameters are contained In the request
block identitied by “rba".

NCR/CDC PRIVATE REV 05/29/75
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6.2 REQUEST MONITORING ' . 642 REEEE§I_f9§3195}§9~__~_~_ -
EQUEST MON status area for responses from the system.
6.2 R 1 _HONITORING ; Therefore, Lt Is "actlive” for the [Iilfe of the
: 3 request and must not be reused until a final
Block Management requests may be executed synchronously with 4 response ls received.
the requestor (the request 1Is completed before control |Is S
returned) or asynchronously with the requestor (control s 6
returned before the request Is completed). 7
8
The status of a synchronous request 1Is avallable 1In the 9
status fleld identified for the request. The status fleld also 10
speclifies whether the request has elther been completed normally 11 .
or has been rejected because of an abnormal condition. In the 12
latter casey the reason for re}jecting the request Is also 13
specifled. ' 14
Asynchronous requests are executed In parallel with the 16
requestor. At the time control Is returned, the request status 17
tfleld speclifles whether the request was accepted and iInltlated or 18
was rejecteds The status of ~the operation described by the 19
request Is automatically returned by the system In the “response” 20
fleld of' the origlnal request block after the asynchronous 21
operatlon. ls complete. : 22
: . : 23
A requestor may use the Program Management event monitoring 24 ;
requests listed below to keep Informed of the progress of an 25
asynchronous requests ) ’ 26
27
PM#ATTACH_PROCEDURE - - 28
PM#DETACH_PROCEDURE 29
PM# ENABLE_EVENT 30
PM#DISABLE_EVENT 31
PM#STATUS_EVENT 32
PM#WAIT_EVENT 33
PM#WAIT_CLEAR_EVENT : 34
PM#CLEAR_EVENT o 35
. . 36
By defining an Event Control Block and placing Its address 37
in the Block Management request block, the requestor, In effect, 38
assoclates an ‘event with a response from the asynchronous 39
request. It tha ecbptr parameter Is not null, Block  Management 40
procedures *“cause' the event when responses are received, If an 41
interrupt procedure [s attachad to the event, It Is executed at 42
the time the 'response Is received {(unlessy of course, the 43
requestor has disabled the event or In some other ways, deferred Ly
its executlon). . 45
: 46 *
NOTE: A Block Management request block serves both as a 47 '
parameter area for requests to the system and as a 48

NCR)CDC PRIVATE REV 05/29/75
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6.3 RESPONSE FORMAT

Although the exact response format cannot be speciflied until
considerably more deslign work has occurredy, the Intent and
partlial content of .responses are discussed Iin the folloning

© paragraphsst

For most asynchronous requestsy, a single response 1Is
returned at the time the request 1Is successfully completed or
abnormaly terminated. When a request Is accepted for execution,
the response and count flelds of the request block are cleared.
As the reqguest is wexecuted, intermedlate responses from the
peripheral system are summarized and edited. When a final

response Is received, the accumulated transfer count and edlted

response are routed back to the job from which the request was
Issued. The request block Is undated and the approprlate event
Is causedy 1f necessary.

For some asynchronous requests, Intermedlate responses may
be received in addition to the flnal response described above.
'One example of this occurs when a multiple block transfer request
Is Issued to the perlpheral system as more than one request,
possibly because of a physical discontinulty underneath a

fogicaly contiguous flle. Further deslgn work on communication
tacllitles, particulariy the 'caoabllities ot front-end
communication concentrators, Is expected to 1ldentify other

examples of multliple responses generated by a single reaquest.
From the requestor®s point of view, Implications of muitiple
responses include?
1. the count field of the request block may be Incremented
‘ more than once during the ll}e of a request?

2 the response fleld represents
Intermedlate responses that have
request was issued.

the logical sum of all
occurred since the

N 3. the assoclated event ls *caused” each time a response Is
received at the job level (this Is not necessarlily every
time a3 response Is recelved from the perlpheral
system). ’

NCR/CDC PRIVATE REV 05/29/75
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The exact format of the response field Is not. .yet deflned

but is Intended to Include boolean values grouped Into categories
as shown below. The categories and examples under each category
will be updated as more Information Is known.

General Status
o a final response (has) (has not) been received
0o Intermediate responses (have) (have not) been received
o error recovery (has) (has not) been attempted
o the request was (successful) (abnormally terminated)

Intermedigte Response_ Type
(to be defined)

Abnormal_Termination Type

0 unrecoverable transfer errors
o read error
o write error
o lost data

o Inoperable hardware errors
o device not ready
o device busy
o0 address error

o temporary error conditions
0 device temporarlily reserved
o a orevious abnormal termination affects thls request

Aiignllon_cg_gllloni

partial block ‘transfer occurred
multipole block transfe~ occurred

o end of recorded data encountered

o end of physlical medium encountered

Device=-Dependent Status
(to be deflned)

o’

NCR/CDC PRIVATE REV 05/29/75
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- A . 6.5 ALTERNATE USE OF FILES BY SYSTEM PROGRAMS
o4 PROCESSING SHAREQ _FILES
2
: ] 3 A file opened for block-level access is defined Internally
?:eﬂ a Dermzﬂe“f fgi:so?*°::$: ';;glticzifgéfa?:°“::70323" ; by a numper of tables which describe Its physical location, a few
more an oncey and any M of its logical properties (such as block size and
facilitles are provided to assist In coordination of processing g allocated/recorded boundaries) and which permlt data transfer
through the multlple Instances of open. 8 [ reauests to be made to It. Although the traditional meaning of a
Proper éelectlon of the lockopt.and waltopt parameters and a ) fite 1implies that it Is a repository tor data, block~-level flle
rope . N R . descriptions are used another way by some operatlng system
proper use of the BM#LOCK and BM#UNLOCK requests permit updates ig components. This alternate use of flles Is outflned In the
to a block or a set of blocks to be properly sequenced. 2 followlng paragraphs since It |Is potentlally applicable  to
. i itied by th 13 subsequent development of on-line diagnostic/maintenance
o ko;:e ;;g:m2:2:0°k Z° ::agégce?oga aa?:gzz ?theglocs t: b: 14 software, message control systems and other system software vyet
< . : to be defined
retrieved through any instance of open but prevents the block 15 ‘
from being modifled. An excluslve lock allons the block to be .16 An Important property of a block-level file descriptlon Is
retrleved through any lnstanc? of open ?nd also allows It to be i; that it provides the <capabilities of a more general message
. modifled through the current Instance of open. 19 router within an IPL conflguration. Requests to transmit and
: . - receive data may oe issued by IPL programs, elther by Read/Hrite
The "31'0?11 za:amiferflsnecgftif t?hewlzaa gf'?z:ionogglgz gg requests or by Status/Select requests. The requests are routed
taken If a spec / e R O:h op h°" ¢ :n rc»fnsfanc of open (lock 22 to the appropriate location and responses are routed back to the
cur:eptly in e 'efb d nroug tia"°5 g) If theewalt option Is 23 requestor by standard software conventlonse. Since some operating
con llcfsBareodzscr e ?1? sec °2 3°1t the specifled lock option 24 system components, File Management procedures Iln partlcular, need
Ry the BM#LOC requei s "eiic efl ) z, the request 1s 25 to communicate directly wlth components of the perlpheral system
23:3:; b:n:e'i;;ed;eqieszgi N:illopwaT? uifll'fne soecl?ied lock 26 before user-level flle descriptions exist, an alternate use of
option can be satisfled queueing the request would 27 block-level file descriptions Is defined.
generate a deadlock conditlon. gg HWhen the system is deadstarted, block=level fite
: descriptions are generated for all tirst-fevel components of the
A deadlock condition exists if the program which has the 30
specifled Biocn currently Tockas 13 aise'ueved waiting (direct iy 31 B L e LD, (hve, fne capebility o tramniter
:glin?;gizzi:)o:o:o::O'h?;eb'gztlzzatt;ieﬁurzz:;'ya'oszzglJQEOU?Q 33 all local devices (disk drives, tape drives, unit record devices
L] R .
detectea Is to reject the request. The requsstorl should; g; 2:ggraz22572{y cgz::§||e:2 ;z:Tun1522;?:Iy,con;:?'legzlé-wli;;
therefores lock all blocks of a set which require simultaneous “ M
. controllers. Tnese block-level "files" are, essentially, opened
update before retrieving the blocks and performing the updatese. 36 i .
The requestor should also be prepafed to unlock all blocks in the 37 ;Z;ort?d32§ 2:2r32?§: Dzzz:tg::;f a:z 1:2::?n§n ?;:tefgggrjzf;;T
set and reinitliate the entire locking sequence In case a deaplock gg readring and writering parameters of the Flie Control Block to
Is detected by the system. : 0 the value of one Is performed and the blockring parameter Is
41 logically set to the execution ring of Task Services. This
42 permits Task Services procedures to Issue block-level requests to
43 the *“flles" through protected Open Descriptors but prohlbits any
4l projrams In higner rings trom accessing the “files™. HWhen a Flie
45 Management procedure, for =a2xamples needs to parform ooeratlons
46 such as reading/writing labels on storage volumesy retrieving
47 .catalog descriptions when attaching . volume sets, or loading a
48 forms control matrix into a programmable printer controllery, the

NCR/CDC PRIVATE REV 05/29/75 R NCR/COC PRIVATE REV 05/29/75
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6.0 'BLOCK MANAGEMENT REQUESTS 4 .
6.5 ALTERNATE USE OF FILES BY SYSTEM PROGRAMS

requests to perform ¢these operations are made through the
standard block management interface to the appropriate “flle".

A number ‘of questions have been ralsed concerning the
abitity of the current design to support a front-end
communication concentrator that services targe numbers of
terminals, The questlons usually Include the observations that
these appllcations: typlcally require some sort of shortcut
through the layers of system I/0 software, some way to transmit
large blocks of messages oetween central memory and the
communication concentrator, some way to manage queues of messages
in central memory and. some way to imbed routing Information

within messages. Potential guidelines for Implementling such a
“facillty within the current ooerating system structure are
discussed below. '

" Flrst, the central software could be appropriately:

Implemented as a protected subsystem which communicates directly
with the software In the front-end concentrator by standard block
management requests to a "flle™ of the type described 1In. the
preceding paragraphse Arbltrarily large blocks of messages of
arbitrary format could be exchanged according to mutually
agreeable conventions. Secondy, the wuser Interface to ‘the
‘protected subsystem could be either a file-type Interfacey where
the subsystem is treated as a FAP, or a message-type interface
‘where the user ls consclously aware that he 1Is dealing with
messages and a .message subsystem rather than with records and
filess The <current structure allows elther approach to be
taken. Third, the queue maintenance could be developed as
special subsystem loglc with queues maintained in globaly,
protected memory segments which are accessible only at the
subsystem level and belone

Simllariyy, diagnostic and maintenance subsystems could be
Implemented as protected subsystems which comnunicate directly
With components of the peripharal systems througn standard block
management requests to special "files”. Obviously, the “flles"
should elther be partitlioned from those In use for normal
operatlon or great care should be taken to avoid disruption to
concurrent users. The mechanlsms for removing and returning
these “tiles" from/to normal use are expected to be deflned as
the designs of both the operating system and the
subsystem continue to be developed.

NCR/COC PRIVATE REV 05/29/75
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640 BLOCK MANAGEMENT REQUESTS

6.6

BMeREAD

B Y et -~

6.6 BMAREAQD

This request transtfers data from the next bléck of a flle to

a buffer. The request and Ilts parameters are?

BM#READ (rbay, status, opendescs ecbptr, bufadr,
county response) ’

If the buffer length iIs less than the length of the block,
excess data in tha block Is not transferred. The resoonse field
Is set to indicate that a partial block transfer ocurred and the
count fleld Is set to the actual transfer size (the buffer length
It the request completed normally). .

It the buffer length is greater than the length of the
block, the action taken is hardware-dependent.

1) For mass  storage fllesy, data Is transferred onm

consecut ive blocks until the buffe~r is filled to
capacity. The response field Is set to Indicate that
multiple blocks were transterred and the count fleld Is.

set. to the actual transfer slze.

2) For non-mass storage -files, only a slhgle block is
transferred. The response fleld Is set to indicate this
fact and the count fleld is set to the actual transfer
size.

NCR/CDC PRIVATE REV'05}29/T5
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6.7 BM#READD
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6.7 BMEREZADD

This requesf'fransfers data from a speclfic block of a mass
storage file to a buffer. The request and Its parameters aret

BMP#READD (rba, status, opendesc, ecbptry bufadr, buflengthy
blocknumy count, response) .
The request Is valld only tor mass storage flles. The rules -
tor partlal and multiple block transfers are ldentlical to those

descrlibed for the BM#READ request.
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6.8 BMUWRITE :
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6.8 BHIMRIIE

This request transfers data from a buffer to the next block
of a tile. The request and lts parameters are?

BM#HWRITE (rba, status, opendescy ecbptr, bufadr, buflength,
count, response)

The bufter length speclfies the amount of data to be
transferred and has hardware-dependent Impllications If It exceeds
the maximum block length specifled for the file.

1) For mass storage filesy, data s traxsferred from the
buffer to consecutive blocks In the file untlil the buffer
ls emptled. The response field 1Is set to show that
multliple blocks were transferred and the count fleld s
set to the actual transfer slze.

2) For non-mass storage files, the reaquest Is rejected and
the request status fleld Is set to indicate the reason.

If the buffer tength Is less than or equal to the maximum

block length specified for the flle, then only 3 single blgqck is’

transferred for files on all hardware types.
The BM#WRITE request unconditionally marks the end of

recorded data on the file.
point.

NCR/CDC PRIVATE REV 05/29/75
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6.9 BMEHRIIED

This request transfers data from a buffer to a specitlc
mass storage flles The request and lts parameters
aret

.BH#HRIIED (rba, status, opendescs ecbptr, bufadr, bufliength,
blocknums count, response)

The request Is valld only for mass storage fllesy The rules
for single and multiple block transfers are ldentlical to those
described for the BM#WRITE request. :

The BMAWRITED request marks the end of recorded data on the

file only If the fransfer terminates beyond the exlsting —end of
recorded data.
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6.10 BM#POINTF .
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6410 BM#PQINTF

This request positions a file to the first data blockes The
request and its parameters are?

BM#POINTF (rba; status, opendescy ecbptr, response)

The request Is wvalld for all ‘hardware types for which
positioning Is deflned. After successful <completion of thils
request, the flle. is positioned so that a BM#READ request will
retrieve the first data blocke For multivolume tape flles, the
file is poslitioned to read the flrst data block of the current
file sectlon.

If the file is on mass storagey this request results only in

the updating of an internal table. If the file Is on magnetic
tapey this request results In positioning of the physical
medlume.
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6.11 BMAPOINTL

This request positions a file to the last data block. The
request and its parameters aret : :

BM#POINTL (rba, status, opendescy ecbhptr, response)

This request 1Is wvalld' for all hardware types for which
positioning Is detlned. After successful «completion of the
requesty the file 1Is positoned so that a BMAREAD request wlll
return “end ot recorded data" status. A BM#WRITE request wlll
extend the tlle. For multivolume tape files, the file is
positioned to the end of the current file sectlonﬁ

If the file Is on mass storagey thls request results only In

the wupdating of an internal taole. If the file Is on magnetlc
tapey this reguest results in positlionig of the physlcal medium.
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6.12 BM#PQINTP

Thls reauest poslitions a file to the ‘*preceding" data
block. The request and its parameters ares

BM#POINTP (rba, status, opendesc, ecbptr, response)

Thls request Is valld for all hardware types for which
posltioning 1Is dzflned, After successful completion of this
requesty, the file Is positioned In front of the ftast data block
accessed by the last preceding storagey, retrieval or positioning
request., - :

If the file Is on mass storage, thls request results only in
the wupdating of an Internal tablte. If the flle [s on magnetic
tapey this reaquest results in the tape being backspaced one
physical records Multlivolume tape flles cannot be. backspaced out
of the current flle section,
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6.13 BMIREADSTATUS

This reaquest }etrieves a varlable amount of device-dependent
status from the controllier assoclated with the device on which
the specifled file resides. The request and lts parameters ares
 ecbptr, bufadr,

BM#READSTATUS (rba, status, - opendesc,

bufiengthy count, response)

This request Is Intended for use by diagnostic procedures,
error recovery procedures, logging procedures or others which
requlired device-dependent interactlion with the perlpheral
system.

The size timitations and data format of the
device-dependent and will . be deflned as the
controller speciflications are developeds

approprlate
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6.14 BM#SELECT
614 BM#SELECT
This request transmits device-dependent functional data to

the controller associated with the device on which the specified
flle residess The request and its parameters aret:

BM#SELECT (rba, status, opendesc, ecbptr, bufadr,
blocknums functlon, count, response)

buflength,

This request 1Is intended for use by diagnostic prbcedureSv
error recovery procedures, logging procedures or others which
require devlice-dependent Interaction with the peripheral system.

- The size limitations and data format of the buffer, the use
of the blocknum parameter and the meanings of the functlon
parameter are device-dependent and wlll be deflned as IPL
peripneral speciflcations become avallable.

NOTE: ‘A cursory examlnation of a few existing controlier
speci ficatlions produced a tist of over tifty functions
that var ious controllers can recognize. Some
functions can lagitimately be made avallable to user
programs that have non-shareable files (such as tapes)
open for block-level access. Other functions can be
made avallable only to authorized privileged system
programs since .their misuse could I3y waste to the
system. As IPL peripheral specifications become
avilable and thelr capabilities become known, the
availability of device-dependent ftunctions to various
types of procedures will be clarlified.
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6.0 BLOCK MANAGEMENT REQUESTS

6.15 BM#CANCEL
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6.15 BMACANCEL

This request <cancels a previously lssuedy asynchronous,
block-level request. The request and lts parameters are? .

BM#CANCEL (rba, status)

The request block address ldentitles the previously Issued
request that Is to be cancelleds The Intent of this request |Is
"to allow programs to terminate requests that appear to have gone
- astray, posslibly because a reponse has not been recelved for an
excesslively long time or Dbecause an abnormal response from
another request indicates that something in the perlipheral system
is misbehavinge. The Iimitations of this request and
clariticatlon of other uses will be defined as the deslgn of all
related system components becomes better Knowne

NCR/CDC PRIVATE REV 05/29/75
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6.16 BM#LOCK

This request sets a shared or exclusive lock on a‘soeclfléd

block ot a filles The request and its parameters aret

BM#LOCK (rba, status, opendescy, blocknum, locxopt,

waitopt)

The request is valld only for mass .storage flles and |Is

Intended to permit concurrent users of the file to
thelr accesses to datas. The 2ffect of this request is
lock on a speclific block (identifled by the blocknum
through an instance of open (identified by the
parameter).

coordinate
to place a
parameter)

opendesc
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6.17 BHMAUNLOCK

This request clears a lock on a block that was previously
set through +thls Instance of open. The request and its
parameters aret

BM#UNLOCK (rba, status, opendescy, blocknum)

The request 1Is a companion to the BM#LOCK request. If the

blocknum parameter Is not null, the lock Is cleared on a specific
_ blocke If the blocknum parameter s null, the locks are cleared

on all blocks locked through thls Instance of open.

NCR/CDC PRIVATE REV 05/29/75
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7.0 APPENDIX A - FIELDS OF A FILE CONTROL BLOCK
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7.0 APPENDIX A_= Fi"LDS OF A_FILE CONTROL BLOCK

P et e

Summary o 3 Rewevance By Harpwaee T
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cwner char | 31 | for waes stormae| Yser DfomTcB| — | * | ¥ | # El=1-1
filevome | char | 31 | exlernal mame | Fe8 Name -] *] & ¥ # ¥ -
genecalionl char | 4 | ocol-q93] Yariable - | ¥ x|} KX -]
expiralion] char | 5| YYDDD CovaniDate | # | # | x| 2] ¥ ]| -1|—
‘sfn&w\l char | 31 | Subsystem Vame | mone * * * * ] * ¥ £
fapentey | char |31 | EnbryRiot Tiame nome el x| x| 6| ] E]x
Geverat |fapring |inteser] 1 | ExecutionRinghis| variable # | %] ¥ x| &) %] x| ¥
Fue ‘.’P&\'ﬂ-"\ pointer 6 | Fae porameters Mone - * * * | ¥ *® *
Dercwrrzalacelevel | char | ¢ | R/B/SReiBifie] Rlrecerd-leve) ] — | # | % | # | S | RB| RB|RB
Frews  |Fileorg char | 1 | T/R/S/L SGegentiad) | = | T RIS L]s]s|s
Blecxsize Jinteger | 2 | max.mumberbyles| System Rge Stze | — X * 3 * £ ¥ £
" [buttermode] char | 1 | E/x (Gplatfopl) E Cesplicid) x| x|l n|x|e|le]|eF
buffercount|integer | 1 | omly if Explicit vavable | % | ¥ x|~ | X|K]K
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“‘\ocnr.'ns inbeger | 1 s vaviable ¥ | % % L 2 Bl K 1 k| X
writering |énfeger| 1 115 variable x| * * # | =] =]
ving linteqer] 115 variable * | % * * * | ~j =)=
format| char | 1 | FIDIS/ufY | YGptemwrnd] = | Y | Y | % [ - | # ] % [V
recsive |cnteger] 2 | wmaz.number bles|  vaviable | ® ]| ® |- *]|*%]*
Recoplont] keyloc  Jinbeger | 2 | velatve byla lec. e -lx)=-|=-1=-|=-]-1-
Aecess  |keysize [inafeger| 1 | vumberof byles ore “-{*¥l-1-l-t=-1|-1-
Frauds  [loading |infeger | 1 | Percent capecily | 180 percant -1*¥l-1-1-1-1-1-
¢ char | & | YN Clesie) | NCrocopmeasam) = [ = | = | # | = | & | # | #
spavopt | char | 1 | YN Cles/Ne) | MCrospamningd | = | ~ | — | # | — | # | # | ¥
filesize |integer] 4 | mat.number blocxs vaviable * |+l x| x| =-}-1-
Tass gansi ateger| 4 | number of blocss | variable * | = |l x| ®¥]-|=]-
Sroeace [vord  |cnteger| 1 |ondinal wVscB | PRy Compwoimed| # | # | X} x| =) -1 -
Frews |verify chavr | t Y Cfes/Ne) | NCrowerficadiad] % | % | % | o | ¥ | — | — | —
userdate- [pointer | € | optieal wone - || x|k}l r|-]-|-
fapdato. loointer] € |onky if FAPesishs one - & | % | ¢} ®}—-1=—1]-1
sequence [ char | 4 | coo1-qqqe wene -l=f=-]=-]=-|*]-1]-
Hac.Tare | section | char | 4 | 0001-9938 | weme’ -l=l=]=]-|*|-|-
Frews |Weopt | char | ¢ | Y0 (Yesstle) Y(uebaMdd | = | =} =] -1 —| % | »2}]|-
bsnopt | char | 1 | YN Gres/No) Yusesegwab) = | = | = | = | =] % | | =
linesize |inteser | 2 | matnumber brles Vaviable -l -] =]=-]=-]=-]%
gesize [integer| 2 | masnumber lines Yariable “|l=]=]=|=1=|-]%*
Unier Rectd | formentl | inkeger] 1| mabex vumber | PRe (usestandand)] = | = ] = | = | = | =} — | *
£ Tarmrme. ?upgn—.»\il inbeger |1 | madeix aunber | FRuQuestendal)| = | = | = | =} = | = | — | ¥
Frewss  |lnedelim | chav | 1] for keyboard deias Yorisble B Bl B B R R
Ihssifua char | | )lerkeybeard dences| vawiable -l =]=l=|=}|=]—-1]%
wsadelim | crav | 1 ] boeteyboard dovies) vm.&lo. == =] =]=]1=1%
& Humsca or Bures & Tac Fres can Be Reverzwen
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location - For tape and mass storage files, this field contains
the LNS name of the Volume Set Control Bilock which describes
the volume set on which this file resides. For unit record
filesy this fleld contains the LNS name of: the Device Control
Block which dascribes the device on which this file resides.
The default value is the name of the System Volume Set.

owner - This field has meaning only for mass storage files and
contains the wuser lidentifier wunder which the file Iis
cataloged. The default value [Is the Jser Identifler
contained in the Job Control Block of the current job.

filename - This field contains the external name under which this
file is cataloged or labeled. For mass storage flles, the
field may contaln any character string up to 31 characters in
length. For standard labeled tape files, the name may be up
to 17 characters In length. The field has no meaning for
tapes with nonstandard or no labels or for terminals and unit
record devices. If the field Is null and a name is reaquired,
the LNS name of the Fite Control B8lock Is supplied as
default.

generation - This field confavlns the four-byte jeneration number
under which this file is cataloged or labeled and has meaning

only for mass storage files and standard labeled tape files..

expiration - This field contains the five byte  expiration date
for this file (In the form YYDDD) and has meaning only for
mass storage files and standard labeled tape files. If the
field is  null .and a date is required, the current date is
supplied as default.

fapname - This field contains the name of a File Access Procedure

which 1Is expected to run as a protected subsystem (the Data’

Base Control System, for example)s If this field contains a
name, linkage to the FAP will be made oniy through the Job
Gate Table. If this tield 1Is nully FAP tinkage will be
attempted wusing the standard Loader search rules. There lIs
no default value for this field. :

fapentry - This field conta1ns the name of the enfry point to a
File Access Procedure. If this field is null, no FAP linkage
witl be attempted. There is no default value for this
fielde.

fapring - This fleld specifies fhe ring number at which the Flle

NCR/COC PRIVATE REV 05/29/75
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Access Procedure is expected to execute. If FAP i{inkage is
attemoted and the actual ring of execution is determined to
be higher than this, the request 1is terminated abnormatly.
FAP "linkage wiltl rot occur and the file cannot be accessed.
If the field is null, the actual ring obtained from the FAP
tinkage orocedure is used.

fapparam - This field points to a parameter block through which
the File Access Procedure expects to receive parameters from
the wuser. The user may construct the parameter block in any
accessible memory and is resoonsible for setting this fleld
appropriately before issuinrg file management requests (except

to define the file)s There Is no default value for this
field,

acclevel =~ This field defines the access level to be selected
when the file is opened for oprocessing. Taree values are
de fineds

R - Record-level access

B - Block=level access

S - Segment-level access (mass storage files only)

If the field is nully record-level access Iis selected as
default,

fileorg = This field defines the organization of the file and may
have one of four valuest
I - Indexed organization
R - Relative orgarization
S - Seguential orgnization
L - Library oraanization (for load modules onty)
If +the field is null, Seguential organization Is selected as
default.
blocksize - This field defines the maximum: block size (in bytes)
for this file.
supplied as default.

buffermode = This field defines the butfering mode for the

fite
and has meaning .only. if record-level 13access 1is also
selecteds The allowable values aret
£ = Explicit buffering is to be used
I - Imolicit oufferina is to be used
Explicit buffering means that the reco~d-level access
procedures will use block-level access to the data. Implicit
buffering means that the record-level access procedures will

use Segment-Level access to the data. If the field is nultl,
explicit buffering is selected as default,

NCR/CDC PRIVATE REV 05/29/75
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buffercount - This field defines the number of buffers to be used
when the file is processed and also establishes the maximum
number of simultaneously active block=-level ~equests for any
Instance of open.  The field does not have meaning for files
which are accessed at segment leveil, 1If the fleld is null,
an appropriate value (typically one to three) is selected as
default at the time the file is opened.

recordring - This field specifles the highest ring from which
record-level access requests may be issuede If the field
contains a null value, the default values depend on the

access level selected and are shown below?
Record Level =~ ring of user or ring of FAP (if a
FAP is defined)
- ring one (record-level access is
prohibited)

Block Level

Sagment Level - ring one (record-level access Is
prohiblited)
blockring - This field specifles the highest ring from which

block-level access requests may be issued. If the fleld
contains a null wvaluey, the default values depend on the
access level selected and are shown below?

Pecord Level - ring of system record management
procedures

Rlock Level - ring of user or ring of FAP (if
3 FAP is defined)

Segment Level - ring one (block-level access

is prohibited)

NOTE?S If neither recordring nor blockring values are
specified, the resulting defaults cause the file to be
processed at the same access level each time it
attached or opened. By specifying ring values, the

owner can permit the file to be processed at different
access levels. The owner must be awares however, that
while processing a file .3t block level +that was
created at record tevel is a potentially useful
feature, the conversa is not allowed. Note further
that settina all ring values to one effectively
orohibits all access to the file, even by the system.

writering =~ This field defines the highest write ring for files
which allow segment-tevel access. If null, the
system=-supolied default depends uoon the Access Level

NCR/CDC PRIVATE REV 05/29/75
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selected for the file and is shown below.
Record Level - ring of system record m
procedures
- ring of user or ring of
FAP is defined)
- ring of user or ring of
FAP is defined)

Block Level

Seament Level

readring - This field defines the highest rea
which allow segment-ievel access.
systam=-supolied defaults are ldentical to
the writering field.
NOTE: Since the writering/readring fie
the R1/R2 ftietds definad by IPL h
they 3also establish
which have execution enabled,
tha two fields may not be lower
which the FM#CREATE_FILE or FM#REDE
are issued jif_ _the file has Li

e s ot ot o 2 0 0 i s o e e e

anagement

FAP (if

FAP (if

d ring for files

If nult, the
those described for

1ds . map directly to
ardware and since

an execute bracket for segments
the values suoplled for

than the ring from
FINE_FILE requests
brary_organization.

Since files having Library organiza
files which can have "execute" u
prevents a user from directly creat
file which can execute at a r
current ring of execution.

recformat - This field defines the record form
and may contain one of five vatues:?
F - fixed length records, no control
D - variable length records, each reco
a four-byte control field wh

decimal) the 1length of the rec
control fields.
S - variable length spanned records

prefixed with a five byte control
a one-byte soanning indicator and
field.

Y - variaole

a four-pyte controt fiald cont
binary sub-fields.
U - undefined recordsy, no control fiel

each record is equivalent to a blo
Record formats Fy Dy S and U conform to AN
standards.” Y format records are used by t
the default selection if the field is null

recsize - This fietd defines the maximum rec

NCR/CDC PRIVATE

tion are the only
sage selectedy this
ing an executable
ing lower than his

at for this flile
fields are present,
rd is prefixed with
ich specifies (in

ord Including the

s each racord is
field consisting of
a four-byte length

fangth records, each record is prefixed with

aining a number of

ds are appended and
cke

SI tape interchange
he system and are

ord size (in pytes)
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for the file. If null, the default selection depends on the
file organization and hardware tyoe but generally is equal to
the block size {ess contfrol field overhead.

keyloc - This fietd 1is aoplicable to fites with Indexed
organization. It contains the location, refative to the
start of a aata record, of the first byte of the primary key
(the first byte of a data record is numbered 1) and has no
default value.

keysize - This field is aoplicable only +to files with Indexed
organization. It contains the 1tenrgth, in ©bytes,y, of the
primary key and has no default value.

foading - This field is applicabfe only to files with Indexed

organization. It specifles the loadlng percantage to be used
when initially writing the fite (a loading percentage of N
means to fill all data blocks to approximately N percent of

their maximum capacity) and has a default value of one
hundred.
comoression = This field bhas meaning only for sequentially

organized files containing Y-format records which permit data
c compression. If the field contains the value Y, records are
compressed by the standard system algorithm before placing

them in block bufferse If the field contains the value N or
null, records are not compressed.

NOTE? This facitity is intended primarily for
preparation of files which are to be transmitted
over low-speed serial communication lines. It
subseguent design information on related
components of the IPL hardware/software system

negates the anticioated use of this facitity, It
wiltl be dropned.

spanonpt - This field has meaning only for sequentially organized
files containing Y-format records. If the field contains the
value Y, records are permitted to span blocks. If the fleld
contains the wvalue N or nuitl, records are not permitted to
snan blocks. '

NOTE: The major benefit of spanned records is that full
utilization of space within a block is assumed.
The major disadvantage is that records may not be

updated if they are permitted to span blocks.

fiela soecifies the maximum size allowabie for
is expressed in units of blocks and has meaning
mass storage files. If the field is nuill, an

fitesize = This
the file.s It
only for

NCR/CDC PRIVATE REV 05/29/75
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installation-defined percentage is aoplied to the Initlial 1 set to the value 0001 on the first section of the file and is 1
file size in order to allow subsequent expansion. 2 incremanted by one on each subsequent volume of the file. 2

3 3

expansion - This field specifies the expansion increment to be 4 hdroption - This field specifies whether the standard four-byte 4
applied by the system whenever an implicit expansion of the 5 block header is present and-has meaning only for tape files 5
file Is requireds It is expressed in units of blocks and has 6 processed through record-ievel access procedures.s If the 6
meaning only for mass storage files. If the field is null, 7 file contains the value Ny block headers are suppressed on 7

an installation-defined default value is selected. 8 output and assumed not to be present on input. If the field 8

9 cortains the value Y or null, the standard btock header for 9

vord = This fleld specifles the ordinal (within the volume set 10 sequential fields (containing a two-byte binary block length 10
identified by the *locatlion™ field of This Flle Control 11 and a fwo-byte binary block sequence number) is generated on 11
Block) of the volume on which to restrict allocation whenever 12 outout and checked on input. 12

an Impliclt exoansion of the file is requireds The field has 13 13
meaning only for mass storage files. If the field contains 14 bsnoption -~ This field specifies whether the block sequence 14

all ones or is nully al!l volumes of the wvolume set are 15 number contained in the standard block header Is present and 15
considered candidates for allocation. 16 has meaning only for tape files processed through 16

17 record-level access procedures. If the fleld contalns the 17

verify = This field specifies whether write verification Is to be 18 value N, the block seauence number in the block header Is set 18
used when the file is processed and has meaning only for mass 19 to zero on output and is not checked on input. If the field 19
storage files. A value of Y selects write verification a 20 contains the v3lue Y or null, block sequence numbers are 20
value of N or null suppresses write verification. 21 generated on output and checked on IAput: 21

22 NOTE: Proper use of hdroption and bsnootion flelds allows a 22

userdata - This flield contains a pointer to a wuser-supplied 23 number of "industry standard" tape formats to be 23
32-byte data area which will be saved with the cataloged 24 i processed directly by IPL  reco~d-level access 24
description of the file. The field has meaning only for 25 orocedures. Non-standard codes 2and non-standard 25
permanent mass storage files and has no default value. By 26 record dellmiting conventlons must, of course, be 26
supplying this pointer before the initial catalog entry Is 27 handled in other ways. : 27
created for the - file and supplying it before subsequently 28 28
attaching the filey, a3 facility roughly equivalent to user 29 linesize - This field specifies the maximum number of characters 29
tape labels is provided. . 30 allowed on a single tine .and has meaning only for output to 30

’ 31 devices for which a. *"line" Is defined. If nully an 31

fapdata = +this fleld contains a3 polnter to a FAP-supplied data 32 aopropriate default value 1Is selected for the current 32
area which will be saved with the cataloged description of 33 hardware tyoes .33

the file. The field has meaning only for permanent mass 34 34
storage files and has no default value. 8y supplying  this 35 pagesize =~ This field specifies the maximum number of ftines on a 35
pointer before the initial catalog entry is created for the 36 : single page and has meaning only for output to devices for 36
file and supplying it before subsequently attaching the filey 37 . which a *“page'" Is definede¢ If null, an appropriate default 37

the Flle  Access Procedure is able to describe additional 38 value is selected for the current hardware tyoe. 38
information it requires to process the file. 39 : . : . 39

. 40 formenti - This field specifies the number of tha forms control 40

sequence = Thls field defines the sequence number of this fitle on 41 matrix to use when printing this file and has meaning only 41
a multifite taoe volume set and has no default value. File 42 for printers which operate -with a selectable forms control 42
sequence numbers are generated when 'flfes are iInitlally 43 matrix. If the field <contains "all ones or is null, the 43
written and are used for positioning when existing files are Ly "standard" forms control matrix is selected, ' . L4
opened. . 45 : . 45

) 46 papercntl - This field specifies tha number of the paper motion 46

section - This field soecifies the current section number of a 47 matrix to use when printing this file and has meaning only 47
multivolume tape file -and has no defauft values The field Is 48 for orinters which operate with a selectable paper motion 48

NCR/CDC PRIVATE REV 05/29/75 i NCR/CDC PRIVATE REV 05/29/75
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matrix. If the field contains all ones or is nully the

“standard” paper motion matrix Is selected.

linedelim - This field specifies the character to be Interpreted
as a line delimiter ‘and has meaning only for input from
keyboard devices. If nutlt, an. appropriate delimiter |Is
selected for the current hardware type. :

backspace - Thls field specifies the character to be used for
character deletion and has meaning only for Input from
teletype-like devices which fransmit a character at a time.
If null, an aoproprlate character is selected for the current
hardware type.

msgdelim - This fleld specifies the character to be Interpreted
as end-of-message amd has meaning only for terminal devices
which operate In binary delimited mode. No default value is
defined.

NCR/CDC PRIVATE REV 05/29/75
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Current

Attach

Selection

PI

PU

PX

UI

uu

Lt = en e em mm e oo ee m me " me wm 4 == am ma ma —e o em

------------------ D et 4
! 1

Valid Open H Valid Attach Selections !
H !

Selections ! In Other Jobs {
R el it Al Sttt Dbttt

(if ACL permits) ' E ¢ PI + PU ! PX ¢t UI t UU !

: ! ! { H 1 { i
------------------ D e et T e o
H ! ! i H ! !

I, Oy Ey Uy X -t - t- 1= t1t- 1~ 1
H H i ! [ ! 1

I f -1t 0Kt - 1t - L OK Y -t
H ! H H ! i H

I, U 4 -1t =- 1t - 1t - 1LOKII- 1
H H ! ! { ! H

X P-4t - 41 - KV - -1
H i i H ! i !

I - 1 0Kt DKt - 10Kt OK
H i ! i H A !

I, U t -1 - 1 - 1 - 10K 1 OK!?
H R H ! t ! 1

---------- B it bt e e e et 3
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9.0 APPENDIX C - RECORD 'MANAGEMENT REQUEST SUMMARY
Yavzp Reauesy Paramerers Yauzo R Vazo Frua One /Hou Troe
TueuT I/0 | OutPur ov Orew Usace Twp | Rer | Seaquamrea
____wghjkl_lk_c-d fai|co | lo |wo|dd | bF |fao|¢c|ré Tlojejufx Mass Sromase | Orer
RA¥GET LA LA G e A LA L DA L PR RS E 2l Sl LA * | ¥ | * | ¥
RABGETP #lElE==]=]=l=1= = | |*¥|* *|=|=|*|- -] - | * #*
RHEGETK kx|l ]=|=|-|#|%|0|O|% |¥|* E 3 el el L * * | - -
RHUGETD #le|al=l-lr|-]%]|%]|0|0|x|%]|% X|—f—i¥ |- * | X | *® | -
RA&PUT ¥ x|E|=l=]|=]|=|*]=|T|T|*|%]|- - % %1% |- * * * *
RA# PuTp ®|#el=|={=1-|-]-|T|=|*|*|~ =% ||l - =% | *
RHE PUTK XX x| |-]-|®|-|T|T|¥ [¥]|- ol E.8 ol £ el * | X | ==
RueRePLAce XX |¥|=|—=|=|=1=|" ||~ |¥|*|~ =|=1=|*|- * | ¥ * -
ReieRepLacek |# (¥ [% % |=|— =171~ |¥ [*¥|~ =|=l=|*|- * * - -
Rriw RepLyceD |* | [ [=1=l%|-|=|—|" |- | % {% |- el il el A * * * -
rawvecere |#|-|-[-|-[-|-[-]-{-]-|*¢|-]~ -|-]-1#|- ® | % |v |-
R peverex [K|-[- ¥ == 1=1-|"]- " 1*¥|7|” o o 2 | *]| -1~
Rne peLeTeD | # |- |- |=[=1*|=|=|-]|—-|- % |-]— o o b LA B * | # |l Y -
RMw FINDF xl=1=-1-1-1I"1-1-t-1=1=-1* - |- P d EA B * | % | ¥ *
RHMEINDP 3 C O Ol Ol O Rl Gl ol S Sl 3 ol x|=l-|*l- -] -1 x| *
RHLFINDK *l=|={*]|*|=-|%|=|"|=|"|*|-|" %l=l-1%]- * * - -
RH¢ FIND D L2 o Sl Gl ot 3 Bl ol bl ol el £ el 8 ol i £ ®* | * | * ] —
Rets Lock kl=l-1=1-1*|-|*|*|-]- |- |- |- *®|=|-|el- ¥l x| * |-
RHunNLock o el e =% |=|=]=]= === 8 el b £ e # 3 * | =
Leaenp: X ~Tue Has To THE IR ' ¥ -Yaurp Requesr
= - Tuc s BY THE V= -Tuvaup H = -Tuvarp Request
I - The PARAMETER I3 INPUT 70 TNE REQUEST H H Y -Yaun Requesr me
@ - Tue pARAMEIER 13 ouTPuT FROm THE REQUEST | H Y-Foamar gecoess

Paramerer Descrrprrons
CareGory M&gﬁn:tss Name | Type Srze Norgs
od opendesc peinter| 6 pointer to Open Descriptor
ba | bufade pointer| 6 | pointer to buffer .
bl buflength integer | 2 | lemth of buffer Cin bytes)
Ineur ke | Keyadr pointer | 6 pointer fo vecord key
Paranerers| ki | . keylength [ integer | 1 | length of vecord Key(in bytes)
© | et ] fileadrin integer | 8 | input file address
co | compareopt char 1] =/>/> (ea/sér/ce)
o lockopt Char ! €/s (Exclusive / Shared)
wo | waitopt char 1 W/R (Wait [ Resect)
T/o dd | delim char I | data detimiting characler
|Facanerers | bE binflog boolean | #8 | binary Flag (orceded; 1zbinaru)
oureur | fae fileadrout integer 8 output file address
Parsmerens| te | count integer | 2 | trawsfer count Gin byies)
v§ | vecordflag boolean | #8 | ;,.Mzu;;.h-e,,..;(u&.umd) |

NCR/CDC PRIVATE REV 05/29/75

WoINOVNE WN



. 10-1
ADVANCED SYSTEMS LABORATORY CHPO05 04

75/06/11
IPLOS GDS = DATA MANAGEMENT
10.0 APPENDIX D = BLOCK MANAGEMENT REQUEST -SUMMARY
10.0 APPENDIX 0 = BLOCK MANAGEMENT REQUEST SUMMARY

Vaczp Request Paramerees | Yauzo Reauesrs Yacrp Rea.
Tneut Re 8y Open UsaGE ¢ How Tpe
| s |od |ech |ba b1 {bn | £ [l fwo ltc |v Tlole|ulx Hslnr[3,
BHH#ReAD LI LA LA LA el Sl e e LA S ¥|=|-% ¥ x|
BHHReADD X xlx|x|xlelkl=]—]-[X]%]| X|—{—1%[- ¥|={-
BH i WRITE XX |x[e]=]=]-|—|*|¥ - | ¥ &= ¥|x|%
B WRZTED . [k i |x | % (% |#|x|=-]|—|~|¥]|» bl Kl ol -1~
B PornTF ¥lelxlnl=1=1-1=-|-1-|=1* *|=1=1x]- %% |-
B K POTNTL kle|xepxl=l=1=1=1"1"|-|* £l=|=1%- ¥ %]~
BH#t POINTP Xlelebel=l=l=|=|=]—]|- 1% xl=|-x]- £lx]-
BHEREADSTATUS [¥ [ X | |% [# | x|~ |- |—|—|#|% |k |¥| |- XXX
BHd seLecT XL o a7 %% * % [x]X|~ ¥ %%
BHt CANCEL XX |=l=]=[=1=l=1=l=|=]- X% |k[x]|- ¥ X%
BHELock lx|x|=|={={x|-|%|#]-]- *|=|-|%¥|- %{=1-
BH#UNLOCK X || ¥|=|=|=(%|=|{~|=]|- Xi=1-1%1- ¥i=1i=

T
Lecenp: % -The PaRAmMETER HAS MEANING TO THE eeguesrt & Tue ReQuesT xs vaurD
- =THE PARAMETER IS IGNORED BY THE REguEsr | = THE REQUGIT TS TWVALLD

Pagamsrer _Descezprrons

Carecory |Anecey.| Paramerer Nare Tyre Srze Nores

Input vba | rba pointer | 6 pointar to Request Block
Output | st Sta.tus vecord | 8 reguest status

Twput od opendesc pointer | 6 pointer to Open Deseriptor
Tnput ecb Ef-bftr Po&nter 6 inter to Event Control Blocx
Tput ba | bufadr pointer | 6 inter to buffer

Taput bl | buflength | cnteger | 2 length of buffer (in bytes)
Tnput bn | blocknum integer | 4 bloek number

Input £ function (nteger | device - clepem:‘er\t funclion
Twput lo lockopt char | E/S (Exclusive/ Shared)
Input |wo | waitopt char 1| WIR (Wait / Reject)

Output | te Count integer 2 transfer count Cin Byées)
OQutput | ¥ vesponse vecord 8 | status of opevatiown
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11.0 APPENDIX E - £RROR CODES

11.0 APPENDIX E = ERROR_CODES
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ADVANCED SYSTEMS LABORATORY CHPOS504

75/05/30
IPLOS GDS - DATA MANAGEMENT

Pup— ~an o~ ~———— ~——— o

12.0 APPENDIX F - SCL VOLUME/FILE MANAGEMENT REQUESTS

o e e e s e g o e e e e e ~———~ - o 0 0 0 e e ot 0 s 0 1m0 00 0 20 g 0 0

12.0 APPENDIX F = SCL_VOLUME/FTILE MANAGEMENT REQUESTS

To be supplied.

NCR/COC PRIVATE REV 05/29/75

WoeNOWEWwN -



13-1
ADVANCED SYSTEMS LABORATORY CHPOS504
75705730
IPLOS GNS - DATA MANAGEMENT

-13.0 APPENDIX G - SHWL REPRESENTATION OF REQUEST BLOCKS

s o e e e e e e e a0 ot Pt o P A8 P S P ot P ot 0t 2 P 0 Pt 0 P P 0 NP o0 0 P P 0 P 8 P 0 8 D A0 . 0 0 0 0

13.0 APPENDIX G_=_SWL_RFPRESENTATION QOF REQUEST BLOCKS

To be supplied
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ADVANCED SYSTEMS LABQORATORY CHPOS0 4 .
75705730
IPLOS GDS =~ DATA MANAGEMENT

14.0 APPENDIX H - DATA MANAGEMENT REQUEST MACROS

o e o i 0 0 s A 0 o 2 0 o P o P B e P Pt P P P e P B O B P P O O D P AR D D O D 0 P 0 D 0 0 PP P O 0 0 0 0

14,0 APPENDIX H_=_DATA MANAGEMENY REQUEST_ MACROS

To be supplied.
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