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PLOS GDS - DATA MANAGEMENT -----------------------------------------------------------------------
1.0 INTRODUCTION 

-----------------------------------------------------------------------
1. 0 .ill T R.Q.Q!.!.k TI 0 N 

The IPL Dat8 Man8gement system consists of operatIng system 
procedures which have the general responsibil lty for managi ng 
flies, peripheral devices and removable storage volumes and for 
moving data between the peripheral devices and central memory. 
The Data Man8gement system consIsts of fIve major functIonal 
areas: Volume Management, FlI e Management, Record Management~ 
Block Management and Device Drivers. Data Base Control 
Procedures provide a hIgher level capabIlIty than the Data 
Management system and are described in separate specifIcatIons. 

Volume Management procedures operate In close cooperatIon 
with Job Management procedures to control the schedulIng of 
peripheral devIces and attachment/det8chment of removable storage 
volumes to/from p~rlpheral devices. 

File Management procedures have the general responsIbIlIty 
for all operations necessary to prepare a file for processing and 
for al I operatlons 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 
executlon-timp file manB'gement. 

Record Management procedures have the general 
for provIdIng stor8ge and retrieval of records in 
file organizatIons. They are the primary 
interface between the user and a file. 

responsibility 
a varIety of 
execut lon-time. 

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 loggIng of abnormal 
conditions detected by the perIpheral system. 

Device DrIvers have the general responsibility for managing 
the communicatfon with the hardware/software components of the 
peripheral configuratIon. for fIrst-level error recovery and for 
captur Ing all signa Is coming in from the perIpheral 
configuratIon. Device DrIvers are descrIbed In separate 
spec if Icat Ions. 
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1.0 INTRODUCTION 
1.1 DESIGN OBJECT~VES -----------------------------!-----------------------------------------

A number of assumptions ~nd 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. 

o The Data Management system must meet. the requIrements 
imposed by ANSI standards. 

o The Data Management system must support the requIrements 
imposed by members of the IPL product set y~~ a 
speci f ic requirement is unIque to only one product set 
member. In that case, some Judgement may be applied to 
determine whether the requirement should be satIsfIed by 
the Data Management system dIrectly or if the product set 
me mber shou I d /c ou I d satls ty the reQu irem ent us i ng some 
combInation of exIsting Data Management filcIllties. 

o The Data Management system must provIde support for 
sharinQ of flies among multIple users, each of whom may be 
updating the file~ 

o The Data Management system must provIde the capabilIty for 
8n 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 
cha nge. 

o The Data Management system must be capable of operatIng on 
a system whIch has a centra I memory of 2561( bytes. 

o The Data Management system must be capable of effectIvely 
supportIng very large mass storage flies (exceeding 
4xl0""9 bytes). 

o The Data Management system must ef f ieient I y support a 
large Ihstallation which operates in a multiprogramming 
and multiprocessIng mode with on-lir),! storage on the order 
of one billIon bytes, on-flne flies totalling on the order 
of t~n thousand, and some form of off-lIne or removable 
storage tota Iflng several times the capac! ty of the 
on-I ine storage. 

o The Data Management system must permit tape and disk 
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1.1 DESIGN OBJECTIVES 

storage volumes to be easll y interchanged among IPL 1 
installations. 2 

3 
o The Data Manage·ment system must support termInals in a 4 

manner consistent with support of other hardware types. 5 
To the maximum practical extent, IPL programs should be 6 
able to deal witH terminals and unIt record devices as 7 
sequentially organized flies. 8 
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1.2 IERMINOJ..Qll 

Record - A record Is the unit of addressabllity of a file through 
a Record Manag~ment procedure. A record consists of a fixed 

.01' variable length byte strIng whose content is generally 
known only to the user. The only interpretation of record 
content by a Record Management procedure is on fields which 
have been defined by the user to contain keys to be used for 
subsequent addressing. Five record types are supported, four 
of which conform to ANSI taoe interchanqe standards. The 
fl fth is the default system format. -

PhysIcal Record - A physical record Is the smallest unIt of data 
transfer between a device and memory for which a device 
status is available. Cards, prInt lines, tape records and 
dIsk sectors are examples of ohysical records. 

Block - A block is the unit of addressability of a file through a 
Block Management procedure and is also the unit of transfer 
between central memory and a file. The maximum block size is 
fixed for a fIle at the time the file Is first defined. 
Block Management procedures ar~ unaware of the content of a 
block and treat it as .an unformatted byte string to be mapped 
onto a perioheral recording device. The mapping is done In 
one of three basic ways, deoending on the characteristics of 
the recording device. 

1. If a file is on magnetic tape, then each block is 
recorded as one ohysical tape record. Blocks within a 
flle may vary in length up to the user-specified 
maximum. 

2. If a file Is on a mass storage. devIce, each block begins 
at a physica I record (sector) boundary and continues 
through as many contiguous sectors as necessary. Blocks 
within a file are maoped as fixed-length units of 
storage which may contain variable amou~ts of data. 

3. If a file is on a unIt record device, each block begins 
on a ohysical record (card, print line, etc.) boundary 
and continues through as -many physica I records as 
needed. If blocks contain multiple records, the f1ll1ng 
and emptYing of blocks from/to the unit record device Is 
accomplished by device drivers. 

File - DependInq on the users level 
Management system, .a f 11 e lJIay 
waysl 

of interface to the Data 
be viewed in the followIng 
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1. File Management Level - II fIle consists of a peripheral 
device 01" a region of storage on a volume. 

2. Record Management Leliel - A fIle consists of a set of 
records addressable by key, by ordinal, 01" by file 
address. ' 

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

It. Segment Level - A file consists of a segment of vIrtUal 
memory addressabl.e by seqment number and byte offset. 

File Control Block II File Control Block is a symbolically 
addressable table in fI System LNS seg'llent that cont,ains a 
description of the logIcal properties of a file. AFUe 
Control Block is the primary means through which 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 16gical and physIcal 
characteristics has been recorded in a catalog. Permanent 
files survive beyond the lIfe of the lob in whIch they are 
created. 

Temporary File - A temporary f lie Is one for which a descripU'on 
of its loglcal and ~hysical characteristics exists only l~ 
the FIle Control Block and internal system tables. Temporary 
flies exIst no longer than the lIfe of the Jab In which they 
are created. A temporary mass storage fIle Illay be converted 
to a permanent file. 

File Address - Each time a retord is stored In or retrIeved from 
a mass storage file, the Record Management procedures return 
a file address whIch uniquely identifIes the record. Users 
may save this' f lIe address and use It later t a retrIeve the 
record. The flle address of a record remains constant untIl 
the record Is deleted or the file is re6rganized. 

Device A device is an addressable unIt in the peripheral 
configuratIon that 'can be acquired for use by a lob. 
Examples of devices' are ta'pe drives, disk storage drIves, 
card readers, punches and printers. 

Device Control BI6ck ~ A Device Control Block is a symbolically 
addressable table in a system LNS segment that contaIns a 
description of a device. 

Volume - A volume is 
fixed-head disk, 
tape. Each volume 

a unIt of external storage suih as a 
a drum, a dIsk pack PI" a reel of magnetIc 

of a giveri, type Is IdentIfIed bi, ~ 
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. .. . - .. -----------------------------------------------------------------------
1.0 INT~DOUCTION 
1.2 TERMINOLOGY -----------------------------------------------------------------------, ' 

six-character alphanumerIc serIal number whi~h Is reco~ded 
(magnetIcally) in a volume label 'and Is alSO,printed 
ext~rnally on the v61~me. MagnetIc tapes whlch'are ~eflned 
to have non'-standard or no lab'els' ,are accomodated as 
except ions'. 

Volume Set - A lIolume set Is a loqically related set of volumes 
whIch ,contains a file or a set of files. A sIngle file 
catalog exIsts for each mass star-age volume set. Files can 
not span volume sets. II volume cannot be a member of more 
than one volume set. A mass storage vol~me set cannot be 
partially on-line if flles'arg beIng processed ~n it. 

Volume Set Control Block - A Volume Set,' Contr-ol Block Is a 
symbo Ilca Ily addressab Ie tab Ie In a System LNS segment that 
contal~s a descrIptIon of a volume set. 

System Volume Set - The System Volume Set Is a mass storage 
volume set that Is permanentlv on-line and Is ImplIcItly 
attached to every Job. It provides the default resIdency for 
al I permanent and temporary mass storage files. Its size Is 
selectable by an InstallatIon and must consIst of at least 
one volume. 

Labels - Two types of labels are processed by the Data Management 
system; 'volume labels and file labels. Standard volume 
labels for magnetIc tape conform to ANSI Interchange 
standards. Standard volume labels for mass storage carry 
addItional Information requIred to descrIbe the volume. 
Standard fIle labels for magnetIc tape conform to ANSI 
Interchange standards. Labels for mass storage flIes are 
recorded in volume set catalogs and are not comDatible wIth 
any known system. The Data Management system also sup~orts 
tapes wIth non-standard or no labels. 
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i.O INTRODUCTION 
1.3 INCOMPLETE FUNCTIONAL AREAS 

A number of functional areas are either incompletely 
specified or are relatively unstable at this date. In. either 
case, the information relating to these areas in this issue of 
the GDS can be expected to change, either bec'Juse information is 
replacing an absence of information or because stable information 
is replacing unstabl'! information. GDS changes which perform the 
reverse are not planned. Relevant functional areas are described 
in the following paragraohs. 

Terminal Processing - A consistent interface between programs and 
terminals, the general caoabilities of various software 
components (message control systems, front-end processors, 
communication control I ers, device drivers, block and record 
management proce·dures, et c.l and the hardwar e components of 
the peripheral configuration are not yet specified. 

Hardware-Deoendent Interfaces· Mast peripheral hardware 
characteristics visible through the interfaces discussed in 
this issue of the GOS are based on general hardware 
characteristics rather than on IPL hardware specifications. 
As conroller and device ch3racteristics fo·r IPL become 
speci f ied, these areas of the GDS can be expected to change. 

Management of Output Streams - The command language chapter of 
the GDS discusses a stream capability which permits a 
many-to-one and one-to-many relationship between streams and 
files. Because of its suitability for logging and handling 
the many system-supplied job flies, this capability is 
intended to be eventually incorporated into the Data 
Man3g'!ment System. We haven·t had time to do it yet. 

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

Generation Number ProcessinQ - The requirement for this facility 
is nat cleary defined. As it becomes better defined, the GOS 
wi II be modrtied to ref lect the new requirements. 

File-Program Relationshios The general use of the execute 
attribute on files, the use of Library file organization, the 
use and meaning of opening a fi Ie for execution, the 
a.signing of execute ring brackets to files ~nd the exact 
r"lationship betwel'n files' and segments are all undergoing 

NCRICOC PRIVATE REV 05129/75 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
211 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

i-8 
ADVANCED SYSTEMS LARORATORY CHP0504 

75/05/30 
IPLOS GOS - DATn MANAGEMENT -----------------------------------------------------------------------

1.0 INTRODUCTION 
i.3 INCO'1PLOE FUi'JCTIONAL AREAS 
-----------------------------~-----------------------------------------

review at the present time. The capabilities descrIbed in 
this GDS are not necessari Iy expected to change but the 
method of achieving the capabilities may change. 

Fl Ie Sharing - Topics that do not yet appear to have stabilIzed 
include: ~ concis'! definition of the relationships among 
jabs, control paints, instances of open and lacked blocks or 
records; proper resolution at deadlocks; and a concise 
description at valid concurrent file sharIng selections. 

DeVice-Volume SharIng Clarification of th~ 
between the Jab Management scheduling 
device-volume-file requests will occur aver 
months. 

re I at i onshi ps 
re quests and 

the nex t few 
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be suffIcIently 
section rather 

The Fi I e Control 810ck provides the prImary interface 
throu9h which a user supplies the defInItIon of a file. A File 
Control Block, which may be constructed elther Dy direct use of 
LNS requests or by use of the 1=11 e Management FMIIDEFINE_FILE 
request, must exIst In a System LNS segment before a flle can be 
referenced. 

When the File Control 810ck Is fIrst constructed, all .fields 
are set to nul I values. Values subsequently suoplied through LNS 
requests el ther establIsh an InItIal value or override an 
exist ing va lue. Values supplied through the FM#DEFINE.-FILE 
request do not override existIn~ values. When the file Is 
subsequently created (mass storage) or opened (non-mass storage). 
defaul t val ues are supplied for all null f Ie Ids. AttachIng a 
permanent mass storage fIle causes the values In the 
correspondIng cataloged fIelds to overrIde existIn~ FIle Control 
Rlock values (a few exceptions are noted In the descriptIon of 
the FM#ATTACH_I=ILE request). The FIle Control Block Is locked at 
the time the fInal values are suoolled (when the fIle Is created. 
attached, or opened) and cannot then bf' dIrect I y modI fled .by the 
user. 

In summary, the followIng Items are Important. 

a) a File Control Block must exIst before a fIle can be 
referenced 

bl cataloged values can replace any exIstIng FI Ie Control 
Block values 

cl values suDol ied through LNS requests can replace any 
exIstIng FIle Control Block values 
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dl values supplIed through the FMIIOEFINE_FILE request can 
replace only null values 

el no File Control 810ck fIelds can be directly modifIed by 
the user afti!r the f(le Is created (new mass storage 
files), attached (exIsting mass storage fIles) or opened 
(nbn-mass stora~e flIes). 

The precedence rules are based on the assumptIon the file 
def Ini t Ions wi II be supplIed through the System Command Language 
by use-of LNS requests and through compIle-time jeclaratlons by 
use of the FM#DEFINE_FILE request. ThIs permits compile-tIme 
declarations to be overolden· by the user at executIon time, 
through use of the System Command Languaoe, but assures that the 
cataloged descrIptIon of the file will override both of the 
others. 
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File security relies heavily on the validation of a user's 
identity at the time the user logs into the system. The primary 
objective is to conce~trate on verifying that the current user 
is, in fact, who he says he is, then re I y on that veri f ication to 
control access to files. 

A 'second aspect 01 file security relates to the internal 
structure of IPLOS components and to the use of the IPL memory 
protection hardware. Given that the owner of a file is entitled 
to no anythinq he wishes with the file, the major problem is to 
prevent others from doing things the owner does not want them to 
do. Ry (a) allowinq the owner to specify the tyoe of access he 
will oermit others to have (e.g., shared read-only access through 
a specific'File Access Procedure which runs at a ~rivileged 

subsys tem I eve Il , then (bl pI aci n9 the dat a and re la ted control 
tables into memory segments which are not directlyaccessable to 
the user, then (cl forcing access reQuests fa be made through 
controlled entry points and verifying that all entry poInts are 
followen in the prODer ord"!r. the specified level of security is 
achieved without unreasonable performance penaltIes. ' 

The use of a File ~ccess Procedure, discussed'as a secarate 
tOPic in this sect ion, permits the owner of "a permanent mass 
stora)e file to build additional security checking if needed 
since the Data Management softw~re forces every reQuest against 
the file to be routed through the File Access Procedure before 
being processe1 by the system. 
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The owner of a p~rmanent mass storage file is identIfied at 
the time a catalog entry is generated for the file and is defIned 
to be the user Whose identity resides in the current Job Control 
Block (the us~r identifIer supplied with the Loqin requestl. The 
owner of a file is entitled to Issue all fIle management requests 
against the fIle and can assIgn or deny to other users the right 
to attach and aDen the file. Since the owner of the file is also 
the creator of the initial Fil e Control Block for the file and, 
therefore. is the creator of the cataloged descriptor for the 
file, he can be assured that subsequent users of the file wIll 
ooerate with a coDy of the original File Control 810ck. This 
oermits the original acc",ss level, File Access Procedure and 
other processing options to be repeated on all subsequent 
accesses. 
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2.4 ~~ESS CONTRQ~SlS-

The owner of a per~anent mass storage file may generate an 
-Access Control List whIch a IIow5 others to access the file and 
spp.cifles in what manner they llIay acess It. Each entry In an 
Access Control List has three components; a user IdentIfIer, an 
account identifier, and the access rIghts allowed for thIs 
combination of user identifier and account identifIer. By 
convention, a nul I value for either of the first two components 
is defined to mea" "any user" or "any account". ThIs allows the 
following valid combinatIons to be definedl 

!!£.!l..l: AccQ.Y!l1. lift;mm9. 

M N user M under account N 
M null user M under any account ident i f Ier 

null N any user under aCCQun t N 
null null any user under any account ident i f 1 er 

The (M,N) combInatIon Is, of course,most specIfic. The 
(null. null) combination defines a oublic flle If any access 
rights arp. enabled or a prIvate file if no access rIghts are 
enabled. Allowable access rights arel 

Excl usive 
Protected 
Unprotected 
Input 
Outout 
Extend 
Update 

-Execute 

- No other concurrent users are al lowed 
- Other concurrent readers are allowed 
- Other concurrent readers and wrIters are ai-lowed 
- Data may be retrIeved from the fIle 
- The fIle may be written from its beginnIng 
- Data may be'apoended to the file 
- Data may be retrieved/inserted/deleted/modlfied 
- The program in the file may be executed 

These rights specify only the type of access which th~ users 
identified by this entry are entitled to reQuest when the fIle Is 
attached or opened. The users are not guaranteed they can 
actually exercise a right when they eventually ask to do so sInce 
another user may have a conflictIng access right In effect at 
that tIme. For example, a fIle can not be attached for exclusive 
use If it is currently attached by another Job, even though the 
user is entItled to exclusIve access. 

An Access Contro I Ll_st is internall y ordered and processed 
in such a way that individual entries "are checked before group 
entrIes. Access rights are se lected from the fIrst entr, whIch 
satisfies the user/account combination. 
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A maJor design obJectIve of the Oata Management s,stem is to 
provide adequate support for Drocesslng of shared files. 
Tradit ional support for shared read-onl, or read-execute files Is 
relativel, straightforward since the content of the 11le is not 
modified. The maJor deSign reQuIrement is simply to permit 
multIple cODIes of the necessar, run-time control tables to be 
establ ished. 

However, supDort for shared fII~s Which can be mOdified b, 
concurrent users reQuires solutIons for a totall, different set 
01 design reQuIrements. For eXample, a single shared COpy of 
many of the internal cOl'1trol tables is reQuIred, queueIng logIc 
to permIt DrODer sequencing of conflIcting deman~s is reQuired. 
detection of deadlock conditions must be provided, new 
interpretations of traditional "currenc," information are 
required and, finally, an external Interface must be defined to 
a II ow USers 0 1 shared fi I es to spec lty the kInd of shared 
environment the, are wIllIng to accept. All of these solutIons 
must n-ot, of course, impose an excessIve over'lead on the large 
majority of users who do not reQuIre the servIce. 

Sharing is sUDoqrted only for permanent mass storage flies. 
At the time a permanent mass storage file Is ~ttached to a Job, 
one of three sharIng options and one of flve usage optIons are 
speclfIgd. These selections IdentIf, the wa, in which the 
requestIng Job wishes to share and use the file. After the file 
is oDened, explicItly selectable locking conventions are defIned 
to permit data accesses to be coordinated. 

SharIng and usage ootions are defined in sectIon 2.4 and in 
the relevant reQuest descrIptIons. Appendix R summarizes the 
valid combinations of concurrent sharing and usage options. 
Locking convent ions are def-Ined In the s~ctlons on record 
management reauests and block management reQuests. An expanded 
definitIon of the three sharing ootions appears below. 

Exclusive Only one Job may be attached. Only one 
concurrent open is permItted. Explicit lock selections 
are not required and are iqnored if issued. 

P~otected Multiplp. Jobs may be. attached but no ~~ Job 
can modif, data in the fIle. Multiple concurrent OPens 
are permitted, onl, one of which (1n the current Job. of 
course) ma, allow data modification. Explicit lock 
selections are not required and are ignored if Issued. 
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Unprotected Multiple jobs may be attached and any job can 
modIfy data in the file. Multiple concurrent opens are 
permltt·ed and any of them may allow data modificatIon. 
Explicit lock selections are honored by the system and are 
mandatory If data Is to be modi fled (records may not be 
replac~d or deleted unless prevIouslY locked). 
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2.0 BASIC CONCEPTS 
2.& FILE ACCESS PROCEDURES (FAPS) 

File Access Procedures are procedures which may be Inserted 
into the normal flow of control between the user and the data 
management system. FAPs may execute at either the user level or 
the subsY3tell1 I evel ana typIcally wIll be employed to extend the 
apparent capaoi I ity of t ... e data manaqem.ent system. 

Wh'?n a file is 1eflned, the owner of the flle may s<!lect an 
associated FAP by specifying only its entry point (if at the user 
level) or an entry point within a specified subsystem that has 
been registered with IPLOS. Subsequent data management requests 
for that file will he routed, by standard linkIn~ conventIons, to 
the FAP. The FAP has complete freedom to choose whether to pass 
the reauest on to the data management sYstem, to process the 
request itsalf, or to issue additional re~uests in place of the 
original reQu'!st. A I though the standard I inkage conventions can 
be bypassed by 'I call issued dIrect Iy from the user to the 
system, this condition is detecTed (if the FAP executes at the 
Subsystem levell and the il legal call Is rejected. 

Major anticIpated uses for user-level FAPs includel 

a) orocessing non-IPL data formats on Interchange medIa. 
b) generation of logging or auclit trail files 
c) simUlation of 1ata files for checkout purposes 

Major 3ntlcipate~ usps for Subsystem-level FAPs includel 

a) orovlslon of the IPL Data Base Manaqement facIlities 
bl installation-supplied securIty procedures 

The data management system oermits a single FAP to be 
definea for a qiven fIle. If multIple "on-standard functions are 
required to be appl ied to the file (1099i"9 and code conversIon, 
for example) then the multiple functIons must be provIded by a 
single FAP. 

NOTE: The user should be aware that a FAP, sInce it receives 
co"trol between the user and the system, may choose to 
modify the user'S Initial description of a file. The 
File Control Block will then contain .. hatever the FAP 
wIshes it to contain. 
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2.7 ACCESS LEVELS 

rhe Data Management system. provides three levels through 
which a file may be accessed. Record-level access means that the 
unit of transfer betweEin the user and the Data Management system 
is a record. Buffering, Imbejded control information and most 
device deoendencies are managed by the system. Block-level 
access means that the unit of transfer between the user and the 
data management system is a block. The user assumes 
reso.o"si01l ity for buffering. interoretation of imbedded control 
information and is increasingly aware of device dependencies. 
Segment-level access is available only for mass storage files. 
Here, the Data Management system maps the file to a virtual 
memory segment and the user directly references the data with. 
machine Instructions. The movement of data between the virtual 
memory segment and the external file is mana~ed through the 
standard system paging logic. When a user selects record-Ieve! 
access', the system record management procedures .w! I h in turn. 
use either block-level or segment-level access. 

When a fIle is first defIned, the owner may soecify which of 
the three access levels is to be used to initially write the file 
(FAPs, in e ff act, orovi de a fourth, higher, access leve" and may 
establish the conditions under which the file may subsequently be 
accessed at another leval. The later selection of an access 
level. different from the one through which the flle was 
originally written, is accomolished by makin'l the appropriate 
selection in a File Control Block before attaching the fIle. The 
control on the legalIty 'of these selections is accomplished 
t~rough the use of four ring numbers which were placed in the 
original File Control Block. The first specifies the highest 
rIng number from which record- level requests may De issued. The 
sp.cond specifies the highest ring number from which block-level 
reQue<;ts may be issued. The third· and fourth speci fy the 
read/write lor execute) braCKet to be placed on the virtual 
memory segment if segment-level access is selected. If no 'rIng 
values ~re soeclfied when the file Is initially defined, the 
system supplies default values to enforce the original access 
level. 
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2. 8 Ub.L.QR1ill!l1.Allill:! 1 
2 
3 

The organization of a file defines its logical structure, is 4 
established when the flle is first defined, and cannot 5 
subsequently be changed. Wit~ the exception of Library 6 
organization, ·a file organization is managed by standard 7 
·Record-Leve I access procedures which are concerned w! th 8 
maintaining prooer record relationships. At lower levels (block 9 
or segment leliell a file looks like a string of bits and file 10 
oganlzation has little, if any, meaning. Four file organizations 11 
are current I y def ined: Sequent ial, Re lat lIIe, Indexed and 12 
Library. 13 

14 
Sequential file organization is supported on all recording 15 

media and Is one in which predecessor-successor record 16 
relationships are lIetermined by the order in which records are 17 
placed Into the fi Ie. Each recor-d, except the first, has a 18 
unique predecessor. Each record, except the last. has a unique 19 
successor. A sequentially organized file on mass storage may be 20 
updated in place (records may be replaced) if the original record 21 
length is not changed. If a sequentially organized mass storage 22 
fIle contains Y-format oecords, records may also be logically 23 
deleted even though the record remains physically present and 24 
continues to occupy space. 25 

26 
Relative file organization Is supported only on mass storage 27 

devices and consists of fixed-length entries (addressed by the 28 
ordinals 1, 2, ... , Nl which contain Y-format records. Hhen the 29 
file is created, the entry sIze Is selected to accomodate one 30 
V-format record· of the maximum soecified size and cannot 31 
sub<;e~uently be ch"3nged. Variable length records up to the 32 
maximum specified size may be stored and retrieved. ~ecords may 33 
be stored and retrieved in any seauence. Attempts to direct Iy 34 
retrieve (by ordinal or file address) records which have been 35 
deleted or have never b~en written are detected and an error code 36 
is returned. Similarly, attempts to store new records into 37 
entries which already contain records are detected and an error 38 
code is returned. Sequential retrieval causes e'11pty entries to' 39 
be bypassed; records are returned in the order they exist in the 40 
file. Sequential storage of new records implicitly generates 41 
ordinals that increase by ·one on each request. 42 

43 
NOTE. Although the rules for storage and retrieval of records 44 

conform to COBOL rules for Relatlve files, arbitrary use 45 
of these rules may result in unusual pe~formance 46 
characteristics. For example, initiallv wrIting only 47 
record ordinals 1 and 50000 is permitted. Simllarl y, 48 
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opening the fl Ie and performing two sequential retrieval 
reauests will return onl Y the two existing records. 
However, the elapsed time required to sequentially store 
and retrieve th~ record a~ ordinal 50000 is likely to be 
extremely large. In general, sparsely oopulated flies wll 
not show rapid performance with sequential operations. 

Indexed file organization is support~d only on mass storage 
devIces and allows both sequentIal and random access to records. 
Records are unlQu~ly Identified by the content of a key fIeld 
located at 3 fixed position in each record. Records may be 
randomly processed by specifying either the value of the key or 
the fIle address assignpd to a record at the time it was stored. 
Records m3Y also be sequentially orocessed In ascending order of 
key values. Support of alternate record keys Is provided through 
the Multiple Index Processor which Is described In a separate 
specl f lcat Ion. 

Library organization is supported only 
devices and Is intended to contain onl y 
Neither Record-Level nor Block-Level access Is 
havln~ Library or9anlzation Is also the only 
can have the fxecute attribute assocIated with 
LlbrEry oraanizatlon are Inltldlly written 
utility program and may subsequently be opened 
access, usually for execution. 

on mass storage 
IPl Load Modules. 
ava I I ab I e. A f lie 
type of file whIch 
It. Files having 
t~rough the OBLIGE 
for segment-l evel 

NOTfl The current definition of library organization is 
somewhat ~misleadin9' since it does not have the usual 
attributes of a file organization. The specification 
of library organization for a Ille currently ·is used 
only as a logical switch to Invoke special checkin9 of 
the "execute" attribute and the ri~9 assjg~ments. 
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A file catalog exists for each mass storage voiume set and 
is constructed at the time the volu'De set is initially 
formatted. A catalog is Implemented 3S a single file of indexed 
organization. Entries In a catalog are repre~ented as variable 
length records with unique symbolic keys. The external 
Identifier of a mass storage file (the key of the record which 
describes the filel is composed of three partsl owner identifier, 
file name and generation number. Any c3taloged file at an IPL 
slte is uniquely identified by th" four-part Identlfierl volume 
set identifier, owner identifier, fIle name, generation number. 

I more general cataloging facility has been the subject of a 
great Qeal of discussion during IPl development but Insufficient 
deSign effort has been Invested to permit its specification at 
this time. The proposed general ity extends the current 
capability In two ways. First, a caoability to catalog things 
other th3n mass storage files would be provided. Primary early 
candidates for this include descriptions of taoe files and volume 
sets, mass storaqe volume sets and terminals on switched lInes. 
The second extension would abandon the impl icit four-part logical 
naming hier3rchv discussed In the orecedjng paragraph in favor of 
a 'Ilore qen'i!ral expl icit N-Ievel physical hierarchy of catalogs. 
~The two extensions are relatively independent in that neither 
depends on the existence ~f the other. 
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File Manaqement requests assist a user in preparing files 
for processing and disposing of them after processing is 
completed. All requests· except those which open a fI.le, ·ciose a 
fIle and cl·ose a tape volume are available both through Command 
Language and internal/"y. These three are ava lIab Ie ani y 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 ident i f Ier and a I ink· to 
the approprIate access procedure. The open descrIptor Is a 
requIred parameter on all exolicIt requests made whlle the file 
Is ooen (open, close and close-volume File Management requests, 
all record-level and block-level requests). 

All other FIle Management requests have the identIfIer of 
the FIle Control Block (fcbid) as a required oarameter. Through 
Command Language, this is the LNS "ame of the Fi Ie Control 
Block. The form of fcbld for internal requests is currently 
being reassessed. Its precise form will be defined in a 
subsequent update to the GDS and wIll elther be identical to the 
external form (the LNS name of the File Control Block) or will be 
a pointer to an internal descriptor of the File :ontrol Block. 

FIle Management requests execute serIally with respect to 
the requestor. The request status field, whIch is set before 
returning from each request, specifies whether the request was 
completed successfully or was terminated because of an error 
condItio". Error conditIons are defined in Appendix E. 

NCR/CDC PRIVATE REV OS/29/75 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
.13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31· 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
4·4 
45 
46 
47 
46 

ADVANCEU SYSTEMS LABORATORY 

IPLO~ GUS - DATA MANAGEMENT 

4.0 FILE MANAGEMF.:NT REQUESTS 
4.1 FM#DEFINE_FILE 

4-2 
CHP0504 

75/05/30 

-------------------------------.--------------------------------------,.;, 
4.1 F~#DEFINE FILE 

This" request constructs a File Control Block and places 
param.ters into it·or merg.s oarameters into an existIng File 
Control Siock. If the File Control Block exists, the fIeld 
Values tra"smltted thro.gh this request will be olaced into· the 
File Control Block only If the correspondinq File Control Block 
fields contain a null value. The request and its parameters arel 

FM#DEFINE_FILE (fcbname, paramblock, status) 

fcbnamel the LNS name of the File Contra I Block that is to be 
constructed or modIfIed (required). 

paramblock: the 
contains the 
(required) • 

locatIon of the parameter block whIch 
fIeld values for the File Control Block 

status: the location of the status field for thIs request 
(required) • 

This request is rejected if the File Control Block exists 
and Is currently locked. The fIelds of t~e parameter block that 
may be transmitted to the File Cont~ol Block through this request 
are described in Aooendix A. The SWL representation of the 
parameter block is described in Appendix G. 
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-----------------------------------------------------------------------

T~is request creates a temporary mass storage file. Null 
fields in the specified File Cont~ol Block are supplied default 
values at this time and the physical mass storage soace for the 
file is "II ocated. The request and its P"lrameters are: 

FMilC~EATE_FILE (fcbId, blocks, vord, rau, status) 

fcbid! t~e identifier of the File Control Block for this file 
(required) • 

blocks! the number of blocks to be al located (optional). The 
siz" of each block is specIfIed In the File Control 
810ck. If this parameter Is null, an 
install3tion-suppl ied default value is chosen. 

vord! the volume oroinal, withIn the volume set identified in 
tt"1e File Control alock. on which to restrict the space 
allocation (optional). 

raul The relative allocation unit, within the volume 
identified by the vord parameter, at which to begin the 
31 locatIon (optIonal and cannot be specified unless the 
vora parameter is also specIfIed). 

statusl the locatIon of the status field for this request 
(r"quired ). 

Use. of the vord and rau par3meters requIre the user to have 
increasingly detailed knowledge of the current space assignment 
on the specified volume set. The intended use of the two 
oarameters is to allow users to control the olacement of large 
permanent files on private volume sets. The intended use of the 
vord pi'lrameter alone is to allow users to force files, which are 
later to be orocessed simultaneously,·onto seoarate volumes of 
private volume sets in order to minimize contention. When the 
rau parameter is supplied, physically contiguous allocatIon is 
Implied and the request is rejected if sufficient contiguous 
space i'lt the specified loci'ltion is not available. If the rau 
parameter is not suool ied, space is allocated according to a 
standclr':i system a Igorithm and milY or may not be physically 
contiguous. 
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---------------------------------------------------------------------~-

This request illlocates additional space for a temporary or 
permanent mass storage file. The request and its parameters arel 

FMIIEXPAND_FILE (fcbld, blocks, vord, rau, status) 

fcbldl thp. Identifier of the File Control !3lock for thIs fIle 
(required) • 

blocks! the number of additIonal blocks to be allocate 
(required). The size of each block is specIfied in the 
File Control Block. 

vordl the volume ordinal, within the volume set Identified in 
the Fi Ie Control Block, on which to restrict the space 
allocation (optional). 

raul the relative allocation unit, within the volume 
identifIed by the vord oarameter, at which to begin the 
al locatio~ (optIonal and cannot be specified unless the 
vord paramp.ter is also specified). 

status! the locatIon of the status field for thIs request 
(required). 

The use of the vord and rau oarameters is the same as 
described in the FMICREATE_FILE request. This request may only 
be issued by the owner of the file and only if the file is 
exclusively attached (if permanent) or created (if temporary) and 
is not currently ooen. Note that Implicit expansIon of the fIle 
will be done as n~eded by the system if the maxImum fIle sIze and 
expansion increment arE' specIfIed aporopriately In the FIle 
Control Block. Exol iclt expansion is intended to accomodate the 
user who wishes to exercise more control over the ohysical 
p I a cem en t 0 f the fi Ie. 
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4.4 FM#CONTRACT_FILE -----------------------------------------------------------------------

ThIs request releases mass storage space currently al located 
to a temoorary or permanent fi Ie. The request and Its parameters 
are: 

FM#CONTRACT_FILE (fcbld, clocks, statusl 

fcbld: the IdentIfip~ 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 the status field for thIs request· 
(reQu 1 red) • 

ThIs request is valId only for mass storage flies. It may 
be issued only by the owner of the file and only if the file Is 
attached for eXClusIve use (If oermanent) or created (If 
temporarYI and Is not currently open. 

If the value of the "blocks" parameter is null, unused space 
(beyond the highest recorded block number) Is released. 
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4.0 FILE MANAGEMENT REQUESTS 
4.5 FMOSAVc_FILE 
-------------------------------------------------------------------~-~ 

4.5 .E!:11t~1ll 

ThIs request converts a temoorary mass storage fIle to a 
permanent file and records its logical and ohysical descrIption 
In the file catalog of the appropriate volume set. The ownershIp 
of the fIle Is permanentlv established at thIs tIme. The request 
and its parameters are: 

FM#SAVE_FILE (fcbId, fIlename. generatIon, status) 

fcbldl the identifier of the File Control Fllock for this fIle 
(required) • 

tllenamel the external name under- whIch the fIle Is to 
. cataloged (optional). If fIlename is omItted, the system 

wI II attempt to catalog the fIle usIng the LNS name of the 
FIle Control Block. 

generation: the generation number under whIch the fIle Is to 
be cat~loged (optional). If this parameter Is omItted. a 
generatIon number of 0001, or a generatIon number one 
greater than the hIghest generatIon nu~ber exIstIng for 
the specifIed name, will be assIgned. 

status: the Joca~Ion of the status field for this request. 
(required) 

ThIs request Is valId only for temporary mass storage flies 
and may be Issued only If the file has been created and is not 
currently open. After successful completIon of thIs request. the 
file attrIbutes are identical to th~se of a per~anent file whIch 
Is attached for exclusive use. 
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ThIs request causes a temporary or permanent mass storage 
fIle to be deleted from the system and all of Its allocated space 
to be rl'turned f or subsequent reuse. The request and its 
parameter.s arel 

FMODELETE_FILE Ifebid, status) 

fCbIdl the identifier of the File Control Bloc~ for this file 
(required) • 

statusl the locat Ion of the status fil'l d for this request 
Irequired) • 

This request may be issued only by the owner of a fi Ie arid 
only If the file Is attached for exclusive use lif permanentl or 
created 11f temporary) and Is not currently open. 
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-,~--------------------------------------------------------------------
4.0 FILE MANAGEMENT REQUESTS 
4.7 FMOATTACH_FILE 

4. 7 F M II A T lA.Q!LEI.1.E 

This request causes a permanent mass storage fIle to be 
attached to a Job for exclusIve or shared use. IntermedIate 
operations performed include; retrIeval of the cataloged 
description of the file, checking of the l\ccess Control lIst to 
validate that the current user has the access rIghts beIng 
requestl'd, 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 currently 
exercised by other users, storing cataloged informatIon Into the 
File Control Block and lockIng the FIle Control Block to prevent 
further modifIcation. The request and Its parameters arel 

FMIlATTACH_FILE Ifcbld, use, status) 

fcbid: the identIfier of the File Control 810c~ for thIs fIle 
(required). 

usel the sharing and use selectIon for this attachment of the 
file (optional). ThIs parameter may have one of sIx 
valuesl 

E - ExclusIve use 
PI - Protected input 
PU - Protected update 
PX - Protected executIon 
UI - Unprotected Input 
UU - Unprotect.ed update 

OmIssion of thIs parameter causes exclusIve use to be 
selected. 

statusl the locatIon of the status field 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. 

Threl' categorIes of informatIon may be supplIed In the File 
Control Block to condItIonally override the correspondIng 
cataloged values. 

1. BufferIng selections overrIde the cataloged selections 
if no conflicts wIth current attach seiections are 
detected. 

NCR/CDC PRIVATE REI! OS/29175 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1& 
17 
16 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
44 
45 
46 
47 
46 



4-9 
ADVANCED SYSTEMS LABOP.ATORY CHP0504 

75/05/30 

~PLOS GDS - DATA MANAGEMENT -----------------------------------------------------------------------
4.0 FILE MANAGEMENT REQUESTS 
4.7 FM#ATTACH_FILE -----------------------------------------------------------------------

2. Access-level selectIon overrides the cataloged selection 
if no conflIcts with concurrent attach selections are 
detected, except tha~ record level access may never be 
selected if block-level or segment-level access is 
specifled in the catalog. Note, however, that the 
cataloged ring optIons may-stIli prevent access to the 
data, even though the selection of a different access 
level Is permitted. 

3. FAP options in the File Control Block will be used If no 
FAP options are specified in the cataloged file 
descriotion. I"lowever, cataloged FAP options are 
unconditionally placed into effect If specified. 
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4.0 FILE MANAGEMENT REQUESTS 
4.8 FMIIDE.TACH]ILE 

4.8 f1:!IIDETACH FIJ..f: 1 
2 
3 

This request causes a permanent mass storage fIle to be 4 
detached from the current lob. Intermediate operatIons performed 5 
Include; decrementing internal usage counts associated with the 6 
file, releasIng internal tables associated with the file if no 7 
other lobs are at t ached, updat ing usage stat! stl cs in the ·8 
cataloged description of the file and unlockin9 the File Control 9 
Block associated with the file in this lob. The request and its 10 
parame ters are I 11 

12 
FMIIDETACM_FILE (fcbid, status) 13 

14 
fcbid: the identifier of the File Control Block for this file 15 

(requ ired) • 16 
17 

status: the I Dcat Ion of the status fie Id f or this request 18 
(required). 19 

20 
This request may be issued only if the file is currently 21 

attached to this lob (either by eXplicitly attaching a permanent 22 
mass ~torage file or by creating a temporary mass storage fIle .23 
and then saving it) and is not currently ooen. 24 
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4.0 FILE M~NAGEMENT REQUESTS 
4.9 FMIIOPEN_FILE 
--------------------------~--~-----------------------------------------

This request establishes a logical connection between a file 
and an executing progrem and constructs the internal tables 
necessary to al low access to the data contained in the file. A 
file must be opened· before any data transfer requests are 
alloweo. The request and its parameters arel 

FMIIOPEN_FILE 
status) 

(fcbid; opendesc, use, I abelproc, segno, pva, 

fcbidl the ident! fier of the File Control Block for this Ule 
(requ 1 red) • 

opendesc: the address of an Open Descriptor which will be 
used to reference the file while it is aDen (required). 
Upon completion of the open request, the Open Descriptor 
contains two val ues which speci fy: (a) the internal 
IdentifIer of the fIle (relevant only to the data 
management system) ,(bl a pointer to a binding section 
entry which ident If ies the procedure to call for all 
requests while the fIle is open. 

use: the use option selected for this instance of open of the 
fIle (requlred)~ ThIs parameter may have one of file 
values: 

I - input 
o - output 
E - extend 
U -' update 
X - execution 

labelproc: the entry oolnt of a user-suoplled label 
processing routine whiCh is expected to be entered when 
13bels are encountered (optIonal). Omission of this 
parameter causes the system to fol'low standard I abel 
processing procedures. 

S89nol the process segment number under whIch the file is to 
be opened (optIonal and has meanIng only for segment-level 
access). If soecif ied, the segment number must have 
previously been reserved. If nul I, a segment number will 
be chosen and returned in the ova field. 

pva: the orocess virtual address to be used for segment level 
access (returned after successful completion of open for 
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-----------------------------------------------------------------------
segment-I eve I access). 

status: the location of the status field for this request 
(required) • 

Input usage means that the fIle exIsts and will be 
considered read-only whIle oP"n. It is positioned at its 
beginning and only retrieval and positioning requests are 
allowed. Output usage means the file is being initially written 
or rewritten. It is positioned at its .beginning and only data 
storage re~uests are al lowed. Extend usage means that data is 
being appended to ~he file. It is positioned at 
end-of-recorded-dat~ and only data storage requests are al lowed. 
Update u~age means that all requests are valid, subject only to 
I imitat ions Imoosed by hardware or file organizat ion. Execute 
usage, which may be splected only for Library file organzation, 
means that the program contained in the file will be executed. 

Appendix B summarizes the valid open usage selections for 
each attach usage selection. Temporary mass storage files and 
non mass storage flies are treated as though they are attached 
for exclusive use. Ooen useqe selections must be validated by 
Access Control List cnecks (on files which have Access Cont'rol 
Lists). 

Mass storage file may be opened after they have been created 
(1f temporary) or attached (if permanent). 

Files on m3gnetic taoe may be opened after a File Control 
Block has been defined and Volume Sets have been attached to the 
Job. Default values andlor 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. 

Flies which mao to unit record devices may be opened after 
the device has been reserved and acquired and a File Control 
Block has been defined. UnIt record device schedulIng is 
descrIbed in the Job Management chapter of the GJS. 
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4.0 FILE MANAGEMENT REOUESTS 
4.10 FMHCLOSE_FTLE 

This request severs· the logIcal connection bet ... een a f! Ie 
and an executIng program th.t ... as ~stabllshed ... hen the file ... as 
opened and ·orevents access to the data contained In the file. 
The request and Its parameters arel 

FM#CLOSE_FILE (ooendesc, dlsoosltIon, status) 

ooendpsc: the address of the open descriptor returned at the 
time the file ... as opened (required). 

disDosition: the disposition to be made of a taoe file after 
the close ooeration is completed (ootlonal). This 
oaram~ter may have one of the four values listed belowl 

E - leave the volume oositioned at the end of the 
current fIle. 

8 - leave the volume posItioned at the beginning of the 
current file. 

R - rewind the volume. 
U - rewind and unload the volume. 

OmissIon of thIs parameter causes the volume ·to be 
rewound. The oarameter Is ignored for non-tape· files. 

status: the locatIon of the status field for this request 
(required). 
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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 labels are generated, if necessar.y. and exits 
to user-supplied label processing routInes are taken. If the 
fIle is opened for input. then labels are checked and exits to 
user-supp lIed label processing routines are taken. The request 
and its parameters are: 

FMtlCLOSE_VOLUME (ooendesc. disposition, st'3tus) 

opendescl the address of the open descriptor returned at the 
tIme the file was opened (required). 

disposition: the disposition to be made of the cu~rent volume 
of tne file (optionall. One of four values may be 
speci fled: 

E - l"l'3v'! the volu'l1e positioned at the end of the 
current f.'e or fIle section. 

R - leave the volume oositioned at the beginning of the 
curr@nt file 01' file section. 

~ - ~ewind the volume. 
U - rewind and unload the volume. 

Omission of this oarameter causes the volume to be 
rewound. 

status: the location of th~ status fIeld for this request. 
(required) 
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This request adds? new entry or modifies an existing entry 
in an Access Control List assoc iated with a oermanent mass 
storage file and describes the access rights which are to be 
allowed. The reQuast and its parameters arel 

FM#PERMIT ACCESS (fcbid. userid, Bccountld, shareoption, 
useopt ian, status)' 

fcbijl the identi fier of the File Control Block for this file 
(required) • 

useridl the identification of the user for whicn these access 
rights are being established (ootional). Omission of this 
parameter resu I ts in a null useri d which is interpreted by 
the system as "any user", 

accountidl the identification of the account for which these 
access rights are being established (ootional). Omission 
of this oaramet"r resul ts in a null accountid which is 
interoreted by the system as "any account". 

shareoption: the sharing options which are to be enabled10r 
this combination of user and account for this 1ile 
(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 a II owed 

useootionl The usage options which are to be enabled for this 
combination of user and account for this fi Ie (required), 
This parameter ma:y have any combination of the following 
six values: 

I - the flle may be attached and op"ned for input 
0 - the f i I e may be attached and opened for outpu t 
E - the fite may be attached and openej 10r extension 
U - the f il e may be attached and opened for update 
X - the fi I e may be attached and opened for execution 

status I the location of th e status field for this request 
(required) • 

This reauest may be issued only by the Owner of the file and 
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only if the file 
currently open. 

is attached for exclusive use and is not 

If this request results in creation of a new Access Control 
List entry then only the specified access rights are allowed. if 
an Access Control List entry alre3dy exists for this combination 
of user and account, then the s02ci f ied access rights are "added 
to" the access rights currently defined. 

NCRICDC PRTVATE REV 05/29/75 

1 
2 
3 
4 
5 
6 
7 
8 
g 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3'i 
36 
37 
:58 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 



4-17 
ADVANCED SYSTEMS LABORATORY CHP0504 

75/05/30 
IPLOS GOS - DATA MANAGEMENT -----------------------------------------------------------------------. . 

4.0 FILE MANAGEMENT R~QUESTS 
4.13 FMIIPROHIBIT_ACCESS -----------------------------------------------------------------------

This request adds a new entry or modifIes an existing entry 
In an Acce5s Control List associated wIth a permanent mass 
storage file and describes the access rights which are to be 
disallowed. The request and its parameters arel 

FMIIPROHIBIT_ACCESS (fcbid, userid, account! d, shareopt Ion. 
useoption, status)" 

The parameter descrIptIons are IdentIcal to the parameter 
descriptions for the FMIIPERMIT_ACCESS request. 

This request may be issued only. by the owner of the f lIe and 
only if th~ file Is attached for excLusI~e use and Is not 
currently open. 

I f this reauest 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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4.0 FILE MANAGEMENT REQUESTS 
4.14 FMflREOE~INE_FILE 
-----------------------------~-----------------------------------------

This request permits the owner of a mass storage file to 
r.edefine selected fields of the File Control Block. The request 
and its parameters arel 

FMIIREDEFINE_FILF. (fcbid' paramblock, status) 

fcbidl the IdentIfIer of the File Control Block for this file 
(required) • 

paramblockl the location of the parameter block 
contains the new values for the fields whIch are 
redefined (requIred). 

which 
to be 

statusl the locatIon of tnestatus fIeld for thIs request 
(requIred). 

ThIs request may be Issued only by the owner of the file and 
only If the fIle is created (if temporary) or attached for 
exclusIve use (if permanent) and Is not currently open. 

The parameter block is constructed as described for the 
FM#DEFINE_FILE reau~st. Alterable FIle Control Block fIelds are 
de fined inA DPend i x A. Noh-nu I I va lues 1 n the parameter brock 
replace the value in the corresDonding field of the FIle Control 
Block H the field Is definedtobe alterable. If the file is 
permanent, Its cataloged description Is uDdated when the file is 
detached. 
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5.0 RECORU MANAGEMENT REQUESTS 

Record-level access to files is provided through requests 
which perform six basic functions: record retrieval"record 
storage, record replacement, record deletion, record positioning 
and control selection. The reouests are functionally grouped as 
shown below. 

Record Retrieval Requests (existing records) 
RMflGET (retrieve next record) 
RMflGETP (ret r ieve nex t part ia I record) 
RMflGETK (retrieve record by key or ordinal' 
RMf.lGETO (retrieve rec,ord by file address) 

Record Storage Reauests (new records) I 
RMf.lPUT (store next record) 
RMf.lPUTP (store next partial record) 
RMf.lPUTK (store record by key or ordinall 

Record Replacement Requests (existing records)1 
RMflRC:PLACE (replace record previously retrieved) 
RMIIREPLACEK (replace record by key or ordinal) 
RMIIREPLACEO (rep I ace record by f 11 e addressl 

Record Oeletion Requests (existing records)1 
RMflOELETE (delete record previously retrievedl 
RMIIDELETEK (de I ete record by key or ordinal) 
RMIIDELETED (del ete record by file address) 

Record Positioning Requests (eXisting records)1 
RMIIFINDF (position to first record) 
RMflFINDP (position to previous record) 
RMflFINDK (position to key or ordinal) 
RMf.lFINDD (position to file address) 

Control Selection Requests (existing recordsll 
RMIILOCK (set a record lock) 
RMflUNLOCK (clear record 10ck(s)I' 
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5.0 RECORD MANAGEMENT REQUESTS 
5.1 REgUEST BLOCK DESCRIPTION 
- ------------------------- - ---~----------- ---- --- - ------ --.------:..------

Parameters to record-level requests are P3ssed 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 s~stem requesf status. Fields of 
the requ~st block are described belOW. 

opendesc This He Id contains a pointer to 'the Open 
Descriptor that was initialized by fheFMflOPENFILE 
reauest. 

bufadr - This field contains a pointer to the first bite of a 
record buffer which is located in memory that, is direct Iy 
accessible by the user. AI I record retrIeval storage and 
replacement requests transfer 'data b'etween, the user's 
record bu.ffer and internal, or-otected, block buffers. 
Direct access to the internal buffers is not al lowed~ , 

bu 11 ength - Thi s fie I d contai ns the I engt h, 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, {his fiel~ 
specifies the, amount of data to be transmitted. 

keyadr - This field contaIns a pointer to the record key and 
has meaning only for Indexed and Relatlve ,flle 
organization. For Indexed files, the ke~ consists of a 
byte string which identifies the record. For Relative 
files, the key is the ordinal of the'record. 

k~Ylen~th - ThIs field contains the length. in bytes, of the 
record key and has meaning only for one request dealing 
with inaexed files. The RM"FINPK reciuest permits 
positioning to be base~ on a selectable number of high 
order bytes of the key. 411 other keyed requests operate 
with the full kei length defined for the file and ignore 
this parameter. ' 

fileadrin This fIeld contains the input fileaddress whIch 
is used by the four "direct" requests ,and the record 
locking reQuests to identify a record. 

comp~reopt This field contains the comoare option to be 
used by the RMIIFINDK request and may cont3i'n one of three 
valuE'S; =, >, ~. Appropriate setting of thIs' fIeld 
permits a ,file t~ be positioned to the first record whose 
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key or ordinal is equal ,to. greater than, or greater/equal 
to the input key. 

lockopt - This field contains the record lock ootion to be 
selected and may have one of three values: 
E - an exclusive lock is selected. Others may read the 

record. Only the selector of this lock may modify the 
record until the lock is cleared. 

S - a shared lock is sel ectf'd. Others may read the 
record. No one, including the selector of this lock, 
may modify the record until the lock is cleared. 

Null - no lock is selected 

waltopt - This field contains the wait ootion to be selected 
if the selected lock ootion confl icts with a lock option 
that is currently In effect. The field may contain one of 
two valuesl 
R - relect the request if the soeclfied lock option cannot 

immediately be satisfied. 
W - wait until the specified lock option can be satisfied 

before returning from the request. 

delim - This field contains ~ user-specifiej one-byte data 
delimiter and has meaninq only for files containing 
Y-format records. The contents of this fIeld are copied 
into the corresponding Hel d of the record header by each 
record storage request. The contents of the corresponding 
field of the record header are cooied i~to tnis field by 
each record retrieval request. The field is intended to 
accomodate applications that reouire imbedded control 
information in a file and cannot use data records to 
describe the control in format ion. 

binflag This field contains a one-bit binary flag and has 
meaning only for files containing Y-format records. The 
content of this field is cooied into the corresponding 
field of the record header, by each record storage 
reouest. The content of the corresponding fie Id of the 
record header Is copIed into this field by each record 
retrieval request. The fIeld is intended to accomodate 
applications (including Fortran formatted/unformatted I/O 
routines) for which the concept of "inary and coded 
records has meaning. By convent ion, the va lue "zero" 
implies a coded record. The value "one" implies a binary 
ree ord. 

NOTEI Nei ther the 
interpreted 

del i m 
by 

nor 
system 

binUa g 
record 

field are 
management 
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proce dures. 
the request 
records. The 
interoreted or 

The fields are merelv cooied between 
block and the header of V-format 
contents of the fields may be 
ignored by the user program. 

fileadrout ThIs field contains the fIle address of the 
record referenced by the most recent record-level access 
request and is set uoon return from each request. 

count This fietd contains the transfer count associated 
with the preceding record storage. retrieval, or 
replacement request. It is an output parameter and 
defines the number of bytes transmitted to the user"s 
buffer (by retrieval requests) or to the file (by storage 
~nd replacement requests). 

recordflag - This field specifies whether the preceding 
retrieval request transmitted, a comolete or partial 
record. It is an output parameter and is set to zero to 
Indicate that a comp lete record was transferred. The 
value "one" means that the preceding retrieval request 
transferred a partIal record. 
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Appendix C summarizes the record-level access requests, the 
record-level request parameters, the parameters which have 
meanin9 for each request, and the requests which have meaning for 
each file organlz3tion and hardware type. 

The reouest descriptions in the fol lowing sections identify 
the oarameters that are applicable to each request but do not 
repeat the parameter descriptions appearing in this section. Two 
parameters which have not previously been desc",ibed also appear 
in each reQuestl 

rba: This oarameter is a pointer to the reouest block and 
conforms to standard IPlOS conventions f?r Task Services 
reouests. 

statusl This parameter is a pointer to the status area for 
the request and also conforms to standard IPlOS 
conventions for Task Services requests. 

All oth~r applicable parameters are contained in the reouest 
block identified by urban. 

Record management requests execute serially with respect to 
'the reouestor. The request status field, which is set before 
return ing from each reqUe'st, speci f ies whether the request was 
completed successfully or was terminated because of an error 
condition. t:rror conditions are defined in Aooendix E. 
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5.0 RECORD MANAGEHE~T REQUESTS 
5.2 oPOCESSING SHARED FILES 

5. 2 f8.0Ct;SS.lliL.S!:!A.REIL£lh~ 

When a permanent mass storaqe file is simultaneously open 
more than onc~, and any form of data modification is allowed, 
facilities are provided to assist in coordl.natlon of orocessing 
through the multiole instances of open. 

Prooer s~lection of the lockoot and waitoot oarameters on 
record storage and retrieval requests and/or prooer use of the 
RMYlOC~ dnj ~M#UNlOCK requests oermit uodates to ~ record or set 
of records to be controlled and properly sequenced. 

The tyne of lock to be placed on a record is soeci f ied by 
the 10ckoDt oarameter. A shared lock al lows the record to be 
retrieved through any instance of ooen but prevents the record 
from being modified. An exclusive lock allows the record to be 
retrieved through any instance of open and also allows it to be 
mOdified through the current instance of open. 

The w;,i topt parameter soecif ies the tyoe of act Ion to be 
t'lken if a soecified lock option contI icts with a lock option 
currently in effect through another instance of ooen (a conflict 
is an attemot to set an exclusive lock if any lock is currently 
in effect Dr 'In attempt to set a shared lock if an exclusive lock 
is in effect). If the walt ootion is R, the request is rejected 
if the specified lock option cannot be selected. I', the walt 
ootion is W, the request is Queued and the requestor wIll walt 
until the soecified lock option can be selected Yni§~~ Queueing 
the request would generate a deadlock condition. 

~ deadlock condition exists if the prog~am which has the 
specified record currently locked it also Queued waiting 
(direct Iy or indirect Iy) for another record that is current Iy 
locked through this Instance of open. The action taken when a 
de~dlock Is detected is to reject the request. A user should, 
therefore. lock all records of a set which require "simultaneous" 
update before performing any of the updates. A user should also 
be prepared to unlock all records in the set and reinitiate the 
entire locking seouence in case a deadlock is detected by the 
system. 

The valid combinations of current 
eXisting lock selections are shown beiowl 

lock selection 
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+---------------------------+ 
I I 
I Current Selection I 
I I 

1------+--------+-----------1 I I I I I None I Shared I Exc lusi ve I 
I I I I 

+--~--------+-----------I------I--------I-----------I I I I I I I 
I None I OK OK OK I 

I I 
Existing +--------_--+------t--------t-----------t 

I I I I 
I Shared I OK I OK I I 
I I I I 

Selection +-----------t------t--------+-----------t 
I I I I 
I Exclusive I OK I 

t-----------t------ --_--+ --- ---+ ------ --+-----------+ 
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This requesi tr~nslers the "next" existing record or partial 
record Irom a Iii e to a bul I er. The request and I ts Input 
oarame ters are I 

RMflGET (rba, status. opendesc, buladr, bull ength, lockopt, 
w8itootl 

Outout parameters are: 

(delim, binflaq, lileadrout, count, recordflagl 

The request has meaning lor 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 
or9anization of the lile. Records In sequentially organized 
flies are retrieved in order of their phYsical placement. 
Records in liles having Indexed organization are retrieved in 
order of ascending va lue 01 the record key. Records in I lies 
having Relative organizatIon are retrIeved In order of ascending 
va lue of record ordinal (empty entries are skipped). 

All translers begin at a record boundary and are terminated 
by the smaller of record length or buffer length. 
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The renuest transfers the remainder or partial remainder of 
a record from a file to a buffer.' The request and its input 
parameters arel 

RMffGETP (rba, status, opendesc, bufadr, buflength) 

Outout Pdrameters arel 

(count, record flag) 

The request Is valid only for sequentially organized files 
and Is Intended to continue the retrieval of a record which was 
partla Ily retrieved by a or-evlous request. Transfers begin at 
the location. within the record, following the end of the 
precedIng p''lrtlal transfer and are terminated by the smaller of 
remaining record length or buffer length. The request is not 
valid unless the preceding re~uest caused the partial record flag 
to be set. 

NOTEI RM'IGETP cannot begin a transfer at a record boundary 
and cannot cross a ,record boundary. It can only be 
used to cO'1lolete the transfer of a ~ecord that was 
started with one of the other retrieval requests. 
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-----------------------------------------------------------------------
5.0 RECORD MANAGEMENT REQUESTS 
5.5 RHIIGETK 
-----------------------------------------------------------------------

This re~uest transfers a record, identified by its key value 
or ordinal value, from a file to a buffer. The request and its 
Input parameters arel 

RH#GETK (rba, status, opendesc, bufadr, buflength, keyadr, 
lockopt, waitopt) 

Output oarameters arel 

(delim, blnflag, fileadrout. count, recordflag) 

The request Is valid only for files hailing Indexed or 
Relative organizatIon. For Indexed organizatlon, 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. 
A II transfers begin at a record boundary and are terminated by 
the smaller of buffer length or record length. 

The request Is rejected If a record with the specified key 
does not exist in the file. 
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-----------------------------------------------------------------------
5. 6 8!i1!£f.lQ 

This request transfers a record, identified by its file 
address, from a file to a buffer. The r!!quest and its input 
parameters are: 

RMIIGETO (rba, status, opendesc, bufadr. buflength, flleadrin, 
lockopt, waltopt) 

Out put P·3 ra meters are: 

(de Ii m, bi nf lag, fi leadrout, count, recordf lag) 

The request is valId only for mass storage flies. All 
transfers beQin at a record boundary 3nd are terminated by the 
smaller of buffer length or record length.· The input file 
address wIll typically have been saved from the time the record 
was stored in the file. 

The request Is rejected if the specifi.d record does not 
exist In the fIle. 
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-------------------------------------------------------------~---------
5.0 RECORD MANAGEMENT REAUESTS 
5.7 «''IIIPUT -----------------------------------------------------------------------

5.7 ~tluPUI 1 
2 
3 

ThIs request transfers a record, or completes the transfer 4 
of a record, from a buffer to the "next" location In a fIle.· The 5 
request ~nd Its input parameters are: G 

7 
R'1UPIJT (rba, status, opendesc. bufadr, buflength, lockopt. 8 

delim, binflag) 9 
10 

Output parameters are 11 
12 

(f 11 eadrout, cpun t) 13 
14 

It the file contains fixed length records, the racord is 15 
blank filled to the correct length If necessary and the count 16 
parameter shows the actua I length transf erred to the fil e. If 17 
the file has Indexed organization. the key of the record must be 18 
greater than the key of the preceding record. If the fi Ie has 19 
RelatIve organIzatIon, an ordInal one greater than the ordInal of 20 
the precedIng record Is assigned. 21 

22 
This request unconditionally marks the end of recorded data 23 

on the file. ~ecords may not be retrleved.beyond this poInt. 24 
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This request tra~sfers a partial record from a buffer to a 
fi I",. The request and its input parameters are: 

RMIIPUTP (rba. status, opendesc. hufadr. buf I ength, del im. 
binf laql 

Output parameters arel 

( f i I eadrout, countl 

The request is valid only for sequentially organized flies 
and eith",r beqins or continues the storaqe of a ~ew record. If a 
new record is being started (the preceding request was not 

·RMIIPUTP) the delim and binflag parameters have me:3ning. If a new 
record is being ·continued (the preceding request was R.r~IIPUTP) the 
delim and binflag oar3meters. are ignored. 

The partial record requests are intended to accomodate 
applications ~hich are unable to tra"sf~r comDlefe records, 
usually because the records are extremely long. These records 
can oe written by use of a sequence of RMIIPUTP requests fOllowed 
by RMIIPUT to termi'1ate the record. The records can subsequent Iy 
be read oy RMIIGET or RMilGETO followed by a sequence of RM'GEfP 
requests (if· necessary) to complete the retrieval. 
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5.0 RECORD MANAG~MENT R.FQUESTS 
5.q KMilPUTK 
-----------------------------~-----------------------------------------

5.9 E.t!ilPlJIK 

This reauest t~ansfers a record, identified bv its key value 
or or~inal value, from a buffer to a file. T~e request and its 
input parameters arel 

RM~PUTK (rba. status, ooendesc, bufadr, buflength, keyadr. 
lockopt, delim, binflag) 

Output parameters are: 

(fi I edrout, count) 

The request is 
Relative or~anization. 
is obtained directly 
oarameter is i9nored. 
oarameter points to the 

valid only for files having Indexed or 
For indexed organization. the key value 
from the record buffer and the keyadr 
For relative organization. the keyadr 
ordinal of the record to be stored. 

The reQuest is rejected if a record with an identIcal key 
already exists in the fIle. 
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This request replaces the record obtained through an 
immedlatelv precealng retrieval 'request. The request and its 
input parameters arel 

RMIIREPLACE (rba, status, opendesc, bufactr, buf I engt,hl 

Output parameters are I 

(fileadrout, count) 

The request is valid only for mass storage flies. For 
Sequential 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 changed. The reauest is rejected if it Is oreceded by any 
request other than PMIIGfT, RMilGETK or RMIIGETD. 
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5 • 11 gtl!R..e!..ru;.f~ 1 
2 
,3 

This request reolaces a record; identified bv its key value 4 
or ordinal value, in a fi Ie. The request and Its Input 5 
parameters arel & 

1 
FMRfPKEY (rba, status, ooendesc, bufadr, buflength, keyadr) 8 

9 
Output parameters are 10 

11 
(flleaorout, count) 12 

13 
The reQu~st Is valid only for flies with Indexed or Relative 14 

organization. For Indexed organizatIon, the key value Is 15 
obtained directly from the record buffer and the kevadr oarameter 1& 
is ignored. For Rplative organization. the keyadr parameter 17 
00 ints to the ord ina I 0 f t he record to be re p I aced. 18 

19 
The request Is rejected If a record with t~e specifIed key 20 

doe'> not exist In the fIl.e. 21 
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5.0 RECORD MANAGEMENT REQUESTS 
5.12 RM#REPLACED ------------------------------------------------------.----------------

This request reolaces a recprd, identified by its file 
address, in a file. The request and its inout oarameters arel 

RM#REPLACED (rba, 
n leadr!n) 

Output parameters arel 

(fileadrout, count) 

status, opendesc. bufadr, buflength, 

The request is valId onl y for mass storage f lies. For 
SeQuentl'.ll. file organIzation, the length of the record cannot be 
changed and th", fIle cannot contain spanned records (eIther S or 
Y format). For Indexed organIzation, the va lue of the key may 
no t be ch anged. 

The request is rej ected If tne soeci fl ed "ecord does not 
exIst In the fIle. 
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-----------------------------------------------------------------------
5.0 RECORD MANAGEMENT REQUESTS 
5.13 RMflDELETE 
-----------------------------------------------------------------------

5.13 K!:11!.Q..El...EIf 

This request deletes the record 
immediately preceding retrieval request. 
input parameters are I 

RM#DELETE (rba. status, opendesc) 

The output parameter isl 

(f i I eadrout) 

obtained through 
The request and 

an 
its 

The request is valid only for mass storage flies and Is not 
valId for sequentially organized flies unless they contaIn 
Y-format records. The request Is rejected If it Is preceded by 
any request other than RM#GET, RMffGETK or RM#GETD. 
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5.0 RECORD MANAGEMENT REQUESTS 
'5.14 RMIIOELETEK 

or 
ThIs request deletes a record, 

ordinal value, from a flle~ 
oarameters arel 

IdentifIed by Its key value 
The request and Its Input 

RMIIOELETEK (rba, status, opendesc, keyadrl 

The outout parameter lSI 

(flleadroutl 

The request Is valid only for files with Indexed or RelatIve 
organization and Is rejected If the specIfIed record does not 
exist In the fIle. 
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-----------------------------------------------------------------------
5.0 RECORD MANAGEMENT REQUESTS 
5.15 RMIIOELEEO 
-----------------------------------------------------------------------

This request deletes a record, IdentifIed by its fIle 
address. from a file. The request and Its input parameters area 

RM#O~LETEO (rba, status, opendesc, flleadrlnl 

The output parameter is: 

(flleadroutl 

The request Is valid only for mass storage flies and is not 
valid for sequentla Ity organized flIes unless theY contaIn 
V-format records. The request Is rejected If the specifIed 
record does not exist In the file. 
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5.16 RMIIFINDF 
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This req~est oosltlons a file to the first data record. The 
request and its inout oarameters arel 

RM#FINDF (rba, status, opendesc) 

The output parame.ter is I 

(f Ileadrout) 

The request Is valid for all file organizations and all 
hardware types for which pOSitioning is defined. 
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-----------------------------------------------------------------------
5.0 RECORD MANAGEMENT REQUESTS 
5.17 RMfiFINDP 
-----------------------------------------------------------------------

5 • 17 B. M flF ltiQ.!: 

The request posi tions a f lie to the "preceding" record. The 
request and Its input parameters are: 

RM#FINOP (rba, status, opendesc) 

The output oarameter isl 

(flleadrout) 

The request is valId only for sequentially organized flies 
and hardware tyoes for which oosltlonlng Is defIned. The request 
exIsts solely to satisfy a Fortran requirement and reasonable 
performance should not be expected unless the file contaIns 
format F or U records. 
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5.16 RM.FINDK 
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-----------------------------------------------------------------------. . 

This request oositions a file to a record whose key value or 
ordinal value satisfies a speciHed search criterion. The 
request and its inout parameters arel 

RMOFINOK (rba, 
compareoptl 

status, opendesc, keyadr, keylength, 

The output parameter isl 

(f ileadroutl 

The request is valid only for files with Indexed or Relative 
organizat ion. 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 
organization, the keyadr oarameter points to t~e ordinal of the 
speci f ied recora and the key length parameter is ignored. For 
either organIzation, the compareopt parameter specifies the 
search criterion. Three values are definedl 

= - posItion to the record whose key value equals the input 
key value. 

> - position to the first record whose key value is greater 
than the input key value. 

~ - pOSition to the fIrst record whose key value 15 greater 
than or equal to the input k.y value. 

The re~uest is reJected if no record satisfying the 
specified search criterion can be found. 
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5.19 R'1IIFINDD 
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T~is request positions a file to a record identified by its 
fila audress. The request and Its input parameters arel 

RMtlFINDD (roa, status, fileadrlnl 

The output parameter 151 

(f i I'.!adrout I 

The request is valid only for mass storage flies and Is 
reJected if the specified record does not exIst in the fIle. 
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5.0 ~ECORD MANAGEMENT REQUESTS 
5.20 i{t1#LOCI< 

5.20 EMIIWl.c.K 

5-25 
CHPOS04 

75/0S/30 

This request sets a shared or .excluslve lock on a specified 
record. The request and its Input parameters arel 

RMIILOCI< (rbat status, ooendesc, flleadrln, lockoot, waitopt) 

No output parameters are defIned. 

The re~'J""st Is valid onlv for mass storage flies and is 
Intended to permIt concurrent users of the fIle to coordinate 
theIr accesses to data. The effect of thIs request Is to place a 
·Iock on a record (Identlfled bv the flleadrln parameter) through 
an Instance of open (IdentIfied bV the opendesc oarameter). 
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-----------------------------------------------------------------------
5.0 RiOCORD MANAGEMENT Ri:::QUESTS 
5.21 RMIIUNLOCI< 
-----------------------------------------------------------------------

set 
rhls request 
through th Is 

oarameters are: 

clears a lock on a record that was prevlouslV 
Instance of open. The reQuest and Its 

RMflUNlOCI< (rbat status, ooendesc, flleadrlnl 

No output parameters are defIned. 

The request Is a companion to the PMIILOCK request. If the 
flleadrln parameter Is not nul I, the tack Is cleared on the 
specIfIed record. If the flleadrln parameter Is null, the locks 
are cleared on al I records current Iv locked through this Instance 
of open. 
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6.0 BLOCK MANAGEMENT REQUESTS 

-----------------------------------------------------------------------. . 

6.0 BLOCK MANAGEMENT'EE2Uf~ 

Block-level access to files' Is provided t~rough reQuests 
"hlch perform four basic functlonsl block retrieval, block 
storage, bloCk' Positioning and control selection. The reQuests 
are functionally grouped as sho"n belo"1 

Block Retrieval ReQuests 
BMIIREAO (retrieve next block) 
BM'i{EAOO (retrieve block, direct) 

Block Storage ReQuests 
BM.HRITE (store next block) 
BM'HRITEO (store block, direct) 

Block Positioning ReQuests 
BM9POINTF (posit10n to first block) 
BMBPOINTL (position to rast olock) 
BM#POINTP (position to preceding block) 

Control Selection ReQuests 
BMDREADSTATUS (retrieve extended status) 
BM.SELECT (transmit device-dependent function) 
BMfCANCEL (cancel outstanding reQuest) 
BMROCK (set a block lock) 
BH.UNLOCK (cl ear block I ock(s)) 
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-~---------------------------------------------------------------------
6.0 BLOCK HA~AGEHENT REQUESTS 
6.1 REQUEST BLOCK DESCRIPTION -----------------------------------------------------------------------

Parameters to olock-Ievel reQuests are passed 
reQuest block "hlch Is directly accessible by the 
reQuests also return status parameters In the'reQuest 
are In addition to the standard system reQuest status. 
the reQuest block are descrlDad belo"' 

through a 
user. Host 
block that 

Fields of 

opendesc This field contains a pointer 
Descriptor that "as IntiaUzed by the 
reQuest. 

to the Open 
FM.OPEN_FILE 

ecbptr - This fie Id contal ns a pOinter t a the Event Control 
Block associated with this reQuest. Use.f the Event 
Control Block for monItorIng the progress of asynchronous 
reQuests IS discussed In section 6.2. 

bufadr - This fIeld contaIns a pOinter to the first byte of a 
block buffer which Is located In memory that Is directly 
accessible by the reQuestor. 

buf length - This fie Id contaIns the length, 
block buffer. For retrieval reQuests, 
typically set to the maximum block size 
file. For storage reQuests. this field 
amount of data to be transmitted. 

In bytes, of 
this field 
defined for 
speclf I es 

the 
Is' 

the 
the 

blocknum This field contains the block number at "hlch a 
alrect transfer Is to begin. It has meaning only for 
mass storage files and Is Interpreted as a relatIve block 
number within the file. The first bloc~ of a flie IS 
numbered one. 

functIon This flel.d contains a device-dependent function 
and h.as meaning only for the BHI/SELECT reQuest. 

lockopt - TlilS field contains the olock lOCI( option to be 
selected and has meaning only for the·BMIlLOCK reQuest. 
One of two values may Oe speclfledl 

E - an exclusive lock Is selected. Others may read 
the block. Only the selector of thIs lock may 
write the block until the lock Is cleared~ 

S - a shared lock Is sel ected. Others may reaCl the 
o lock. No one, including the se lector of this 
lock. may "rite the block until the lock Is 
cleared. 
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-----------------------------------------------------------------------
&.0 BLOCK MANAGE~ENT REQUESTS 
&.1 REQUEST BLOCK DESCRIPTION 
-----------------------------------------------------------------------

waltopt - This fie Idcontalns the walt optlo,", to be selected 
If the specified lock option conflicts wlth a lock option 
that Is currently In effect. One of two values may be 
spec! f led I 

R - reject the re~uest If the specified lock option 
cannot Immediately be satisfied. 

H - wait untll the specified locK option can be 
satisfied before returning from the request. 

count - This field conta~ns the t~ansfer count associated 
with the request. It is an output parameter and defines 
the number of bytes transmitted to the buffer or to the 
file. The field is cleared when the request Is issued 
and Is set when the request Is completed. 

response 
received 
block was 
Is Issued 

This flel d contains a summary of responses 
since the request associated with this request 
Issued. The field is cleared when the request 
and Is updated as resPonses are received. 
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Apoendlx D summarizes the block-level requests, the 
bloc~-Ievel request parameters, the parameters which hav~ meaning 
for each request, and the requests which have meaning for each 
open usage and hardware type. 

{ The reQuest descriptions In the following sections' IdentIfy 
the parameters that are aoplicable to each re~uest but do not 
repe.at the parameter descriptions aopearing In t:lls section. Two 
parameters which have not been previously described also appear 
In each request. 

rba - This parameter Is a pOinter to the re~uest block and 
conforms to standard IPLOS conventions for Task Services 
requests. 

status - Th5 parameter is a pointer to the status area· for 
the request and also conforms to standard IPLOS 
conventions for Task Services requests. 

All other apolicable parameters are contained In the request 
block identified by "rba". 
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--------------~--------------------------------------------------------

&.2 -.&EQUEST MONIIQlUllii 

Block Management requests 
the requestor (the request 
re,turnedl or asynch ronous I y 
returned before the request Is 

may be executed synchronously with 
Is completed before control Is 
wlth the requestor (control Is 
completedl. 

The status of a synchronous request Is available In the 
status field identified for the request. The status field also 
specifies whether the request has either been completed normally 
or has been rejected because of an abnormal condition. In the 
latter case, the reason for rejecting the request Is also 
speclf led. 

Asynchronous requests ·are executed In parallel with the 
requestor. At the time contra I Is returned, the request status 
field specifies whether the request was accepted and Initiated or 
was rejected. The status of the operation described by the 
request Is automat Ica II y returned by the system In the "response" 
field of' the original request block after the· asynchronous 
operation Is complete. . 

A requestor may use the Program Management event monitoring 
requests listed below to keep Informed of the progress of an 
asynchronous reQuestl 

PM'ATTACH_PROCEDURE 
PM~DETACH_PROCEDURE 

PM' ENA BLE_EVENT 
PMBDISABLE_EVENT 
PM'STATUS_EVENT 
PM #HAH _EVENT 
PMBHA IT _CLEA R_E VENT 
PMICLEAR_EVENT 

By defining an Event Control Block and pl3clng Its address 
In the BlOCk Management request block, the requestor, In" effect, 
associates an event with a response from the aSynchronous 
reauest. If tha ecbptr parameter Is not nul I, Block Management 
procedures "cause" the event when responses are received. If a~ 
Interrupt procedure Is attached to the event, It Is executed at 
the time the responSe Is received (unless, of course, the 
requestor has disabled the event or In some other way, deferred 
Its executlonl. . 

NOTEI A Block Management"reQu.est block serves both as a 
parameter area for request.s to the. system and as a 
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&.0 BLOCK MANAGEMENT REQUESTS 
&.2 REQU~ST MONITORING -----------------------------------------------------------------------

status area for responses from 
Therefore, It Is "active" for the 
request and must not be reused 
response Is received. 

the system~ 
life of the 
until a flnal 
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-----------------------------------------------------------------------
&.0 BLOCK MANAGEMENT REQUESTS 
&.3 RESPONSE FORMAT 
-------~----------------------------~----------------------------------

&.3 ~NSE FORHA! 

Altnough tne exact response format cannot be specified until 
considerably more design work has occurred, the Intent and 
partlalcontentof responses are discussed in the following 
paragraphs' 

For most asynchronous requests, a single response is 
returned at the time the request is .successfully completed or 
abnormaly terminated. When a request is accepted for execution, 
the response and count fields of the request block are cleared. 
As the request is executed, Intermediate resoonses from the 
peripheral ·sy.stem are summarized and edited. When a flnal 
response ·is. received, the accumulated transfer count and edLted. 
response are routed back to the Job from which the request was 
issued. The re~uest block is updated and. the appropriate event 
is caused, if necessary. 

For some asynchronous requests, intermediate responses may 
be received in addition to the final response described above. 
One example of this occurs when a multiple block transfer request 
is Issued to the periphera I system as more tnan one request, 
possibly because of a physical discontinuity underneath a 
logicaly contiguous file. Further design work on com~unication 
facilities, partl~ularlY the ·caoabilitles of front-end 
communication concentrators, is expected to identify other 
examples of multiple responses generated by a single request. 
From the reQuestor's point of view, implications of multiple 
responses include' 

1. the count field of the request block may be Incremented 
more than once during the li!e of a request' 

2. tne response field represents the logical sum of all 
intermediate responses that have occurred since the 
request was issued. 

3. the associated event is "caused" each time a res~onse Is 
received at the lob I evel (this Is not necessarily every 
t1me a response Is received from the peripheral 
system) • 
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-----------------------------------------------------------------------
&.0 BLOCK MANAGEMENT REQUESTS 
&.3 RESPONSE FORMAT 
--------------------------------------------------------~--------------

The exact format of the resoonse field Is not. "yet defined 
but is Intended to Include boolean values g~oupej into categories 
as shown below. The categories and examples under each category 
will be uodated as more information is known. 

~~LS.td"ll!i.. 
o a final response (has) (has not) been received 
o intermediate responses (have) (have not) been received 
o error recovery (has) (has not) been"attempted " 
o the reQuest was (successful) (abnormally terminated I 

.l!l.lJtl:!!!.l~lH.51!..e.~~ 0 ns e --IYl!~ 
(to be defined) 

!RDgcmal_!~cm1Da!lQD_LY~~ 
o unrecoverable transfer errors 

o read error 
o wri te error 
o lost data 

o inoperable hardware errors 
o device not ready 
o dev ice bus y 
o address error 

o temporary error conditions 
o device temporarily reserved 
o a previous abnormal termination affects t~ls request 

A!!~Dl1QD-~2n2111QD!i.. 
o partial block ·transfer occurred 
o multiole block transfe~ occurred 
o end of recorded data encountered 
o end of Physical medium encountered 

~~~endent ~~1U!i.. 
(to be deflned) 
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&.0 BLOCK MANAGEMENT REQUESTS 
&.4 PROCESSING SHARED FILES -----------------------------------------------------------------------

6.4 eBOCESSING SHAREQ~ 

When a permanent mass storage file Is simultaneously open 
more than once. and any form of data modification Is allowed, 
facilities are provided to assist In coordination of processing 
through the multiple Instances of open. 

Proper selection of th, lockopt·and waltopt parameters and 
proper use of the BMI/LOCK and BM#UNLOCK requests permit updates 
to a block or a set of blocks to be properlv sequenced. 

The t vpe of lock to be pi aced on a block Is s peci fled bV the 
lockopt parameter. A shared lock allows the block to .be 
retrieved through any Instance of open but prevents the block 
from being mOdified. An exclusive lock allows the block to be 
retrieved through any instance of open and a Iso allows it to be 
modified through the current Instance of open. 

The waitopt parameter specifies the type of action to be 
taken if a specified lock option conflicts with a lock option 
currently In effect through another Instance of open (lock 
conflicts are described in section 5.2). If the wait option Is 
R, the BMYLOCK request is reJected'if the specified lock option 
cannot be selected. If the walt option Is W, the request is 
Queued and the requestor wi II wait unt II tl'le speclf 1 ed lock 
option can be satisfied ~ Queueing the request would 
generate a deadlock condition. 

A deadlock condition exists If the program whlc~ has the 
specified block currently lOCKed is also Queued waiting (directly 
or IndIrectly) for another block that Is currentlv locked through 
this instance of open. The action taken when a deadlock Is 
detect eo Is to reject the request. The requestor should, 
therefore, lock all blocks of a set which require "simultaneous" 
update before retrievIng the blocks and performing the updates. 
The requestor should also be prepared to unlock al I blocks in the 
set and reinitiate the entire locking sequence In case a deadlock 
Is detected bv the system. . 
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A file opened for block-level access is defined Internally 
bv a numb"r of tab les which describe Its phYsical loc3tlon, a few 
of its' logical properties (such as block size and 
allocated/recoroed boundaries) and which permit data transfer 
requests to be mad~ to It. Although the triditional meaning of a 
Ille implies that it is a repository for data, block-level flle 
descriptions are used another way by some operatIng system 
components. This alternate use of files Is outlined in the 
followln3 para:Jraphs since It is potent lallv applicable to 
subsequent development of on-line dlagnost ic/maintenance 
software, message control systems and other system sofiware yet 
to be defined. 

An Important property of a block-level file description Is 
that It provides the capabilIties of a more general message 
router within an IPL conflguration. Requests to transmit and 
receive data may oe Issued by IPL programs, either bv Read/Write 
requests or by Status/Select requests. The reqJests are routed 
to the appropriate location and responses are routed back to the 
requestor by standard software conventions. Since some operating 
system components, File Management procedures In particular, need 
to communicate directly .lth components of the peripheral system 
before user-level file descriptions exist, an alternate use of 
bloc~-Ievel file descriptions Is defined. 

When the system is deadstarted, block-level fl Ie 
descriptions are generated for all fIrst-revel components of the 
peripl'leral system whIch have the capabili tv to transml t or 
receive data or control Information. These components include 
all local devices (disk drives, tape drives, u'lit record devices 
and probably ports on communication controllers). all 
programmable controllers and, possibly. all hard-wired 
controllers. Tnese olock-Ievel "files" are, essentially. opened 
for update and Open DescriP'tors are tabl ed in protected system 
memory. An operatiOn equIvalent to setting the recordring, 
readring and writering parameters of the File Control Block to 
the va lue of one is performed and the blockrl.'\9 parameter Is 
logicallv set to the execution ring of TaSK Services. This 
permits Task Services procedures to issue block-level requests to 
the "files" through protected Open Descriptors out prol'lIblts any 
proJrams In I'Ilg'\er rings from accessing the "files". When a File 
Management procedure, for ~xample, needs to perfor~ operations 
such as reacHng/writlng labels on storage volumes, r"trlevlng 
catalog oescriptions when attaching volume sets, or loading a 
for"'l1s control matrix into a programmable printer controller. the 
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&.0 ·BLOCK MANAGEMENT REQUESTS 
6.5 ALTERNATE USE OF FILES BY SYSTEM PROGRAMS 

requests to perform these operations are made through the 
standard block management interface to the approoriate "file". 

A number of questions have been raised concerning the 
ability of the current design to support a front-end 
communication concentrator that services large numbers of 
terminals. The questions.usuallY include the observations that 
tnese applications· typically require some sort of shortcut 
through the layers of syste1l I/O software, some way to transmit 
large blocks 0 f messages :>etween centra I 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 implementing such a 

. facility within the current ooerating system structure are 
discussed below. 

First~ 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 "f ile" of the type described in the 
preceding paragraphs. Arbitrarily large blocks of messages of 
arbi trary format coul d be exchanged according to mutually 
agreeable conventions. Second, the user Interface to "the 
protected subsystem could be either a file-type interface, where 
the subsystem is treated as a FAP, or a message-type interface 

·where the user is consciously aware that he is dealing with 
messages and a message subsystem rather than with records and 
fi les •. The current structure allows either approach to be 
taken. Third, the queue maintenance coul d be deve loped as 
special subsystem logic with queues maintained in global, 
protected memory segments which are accessible only at the 
subsystem level and below. 

Similariy, diagnostic and maintenance subsystems could be 
imolemented as protected subsystems which comnunicate directly 
with ·components of the peripheral systems throu3~ standard block 
management requests to special "tiles". Obviously, the "files" 
should either be partitioned from those in use for normal 
o~eration or great care should be taken to avoid disruption to 
concurrent use,"s. The mechanisms for removing and returning 
these "files" from/to normal use are expected to be defined as 
the deSigns of both the operating system and the maintenance 
subsystem continue to be developed. 
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-----------------------------------------------------------------------
&.0 BLOCK MANAGEMENT REQUESTS 
&.& BMfi{EAO 
-----------------------------------------------------------------------

This request transfers data from the next block of a file to 
a buffer. The reQuest and its parameters aret 

BMHREAO (rba, status. opendesc. ecbptr, bufadr, buflength, 
count, response) 

If the buffer length Is less than the length of the block, 
excess data in the block is not transferred. The resoonse field 
is set to Indicate that a partial block transfer ocurred and the 
count field is set to fhe actual transfer size (the buffer length 
if the request completed normally). 

I f the buf fer length is greater than the length of the 
block, the action taken is hardware-dependent. 

1) For mass storage flies, data is transferred from 
consecutive blocks until the buffe- is filled to 
capacity. The response fie Id Is set to Indicate that 
multiple blocks were transferred and the count field is. 
set to the actual transfer size. 

2) For non-mass storage files, only a single block is 
transferred. The response field is set to indicate this 
fact and the· count field is set to the actua I transfer 
size. 
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--~.-----.-------------------------------------------------------------
6.0 BLOCK MANAGEMENT REQUESTS 
6.7 BM.READD 
------------------------.------------~---------------------------------

ThIs request transfers data from a specIfIc block of a mass 
storage file to a buffer. The request and Its p~rameters arel 

BMBREADD (rba, status, opendesc, ecbptr, bufadr, buflength, 
blocknum, count, response) 

. The request is valId only for mass storage flIes. The rules 
for partial and multIple block transfers are IdentIcal to those 
descri bed .for the BM'READ request. 
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----------------------------------------------~------------------------
&.0 BLOCK MANAGEMENT REQUESTS 
&.6 BH~HRITE 
----------------------------------_._-----------------~--------------

6. 6 Il,HH!'ulE 

ThIs request transfers data from a buffer to the next block 
of a fIle. The request and Its parameters arel 

BMDHRITE (rba, status, opendesc, ecbptr, bufad.r, buf length, 
count, response) 

The buffer length specIfies the'" amount of data to be 
transferred and has hardware-dependent ImplIcatIons if It exceeds 
the maximum block length specifIed for the fIle. 

'1) For mass st orage fIles, data Is tra'\sf erred from the 
buffer to consecutive blocks in the fIle untIl the buffer 
Is emptied. The response field is set to show that 
multIple blocks were transferred and the count fIeld Is 
set to the actual transfer sIze. 

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

If the buffer length is I ess than or equal to the maxImum 
block length specifIed for the fIle, then only 3 sIngle blQck Is 
transferred for flies on al I hardware types. 

The BM#HRITE request 
recorded data on the fIle. 
poInt. 

uncondl tlonally marKs the end of 
Data may not be retrleV~d beyond thIs 

" 
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6.0 8LOCK HANAGEMENTREQUESTS 
6.9 8MIIWRITED -------------------------------------'---" .... -----------------------------

ThIs ~equest t~ansfe~s data from a buffe~ to a specifIc 
bloCK of a mass sto~age fIle. The ~eQuest and Its pa~am~ters 
arel 

BMIIH~ITED (~ba, status, opendesc, ecbptr, bufadr, buf length, 
b I ocKnum, count, resPo,nse) 

The request Is valId only for mass storage flies, The rules 
for sIngle and multiple blocK transfe~s a~e Identical to those 
descrIbed for the BM#WRITE request. 

The BM~WRITED request ,marKs the end of ~eco~ded data on the 
file only if the transfe~ te~mlnates beyond the eXistIng end of 
re cord ed da t a. 
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ThIs request positIons a fIle to the fIrst data block. The 
~equest and its parameter-s a~e I 

BM#POINTF (~ba~ status, opendesc, ecbpt~, ~esponse) 

The request Is valid for all 'hardware types fo~ whIch 
positioning Is defined. Af~.~ successful completion of this 
request, the file, is posltioned so that a 8M'READ request wlU 
ret~leve the fI~st data block. For multivolume tape files, the 
file is positioned to read the fl~st data blocK of the cu~rent 
file section. 

I f the fi Ie is on mass storage, this request resu Its onl y in 
the updating of an internal table. If the fUe Is on magnetic 
tape, this request results in positioning of the physical 
medium. 
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6.0 ·BLOCK MANAGE~ENT REQUESTS 
&.11 BMnPOINTL 

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

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

This request Is valid for all hardware types for which 
posltloning is deflned. After successful completion of the 
request, the file Is positoned so th~t a BM#~EAD request will 
return "end of recorded data" status. A BMIWRITE request will 
extend the file. For multivolume tape files, the flle Is 
positioned to the end of the current file section. 

If the file Is on mass ~torage, this request results only in 
the updating of an Internal taale. If the file Is on magnetic 
tape, tnis' request results In posltJonig of the physical medium. 
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This request positions a file to the "preceding" data 
block. The request and its parameters aret 

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

This request Is valid for al I hardware types for which 
positioning is d~fined. After successful completion of this 
request, the file is positioned in front of the last data block 
accessed by the last preceding storage, retrieval or pOSitioning 
request. 

If th~ file is on mass storage, this request results only In 
the UPdating of an Internal table. If the file Is on magnetic 
tape, this request results In the tape being backspaced one 
physical record. Multivolume tape files cannot be. backspaced out 
of Iha current file section. 
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6.0 BLOCK MANAGEMENT REQUESTS 
6.13 ~M'READSTATUS 
---------------------------~--------~----------------------------------

6 .13 ~!llllAl1.!:i 

This request retrieves a variable amount of device-dependent 
status from the controller associated with the device on which 
the specified file resides. The request and its parameters arel 

BM.R£ADSTATUS (rba, status, opendesc, 
buflength. count, response) 

ecbptr, bufadr, 

This request is Intended for use by diagnostic procedures, 
error recovery p~ocedures, logging procedures or others which 
reauired device-dependent interaction wlth the peripheral 
system. 

The size limitations and data format of 
device-dependent and will be defined as 
contro II er speci f icat ions are deve lo·ped. 

the buffer are 
the appropriate 
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______________________________________________________ .0 ______ ---------

This request transmits device-dependent functional data to 
tne controller associated with the device on which the specified 
file resides. The request and its parameters arel· 

BMUSELECT (rba, status, opendesc, ecbptr, bufadr, buflength, 
blocknum, function, count, response) 

This request is intended for use by diagnostic procedures, 
error recovery procedures, logging procedures or others which 
require device-dependent interaction with the peripheral system. 

The size limitations and data format of the 
of th·e blocknum parameter and the meanings 
parameter are device-dependent and will ~e 
peripneral specifications become available. 

buffer, the use 
oft he f u nc t i on 

defIned as IPL 

NOTEI ·A cursory examination of a few existing controller 
specifications produced a list of ov~r fifty functions 
tnat various controllers can recognize. Some 
functions can legitimately be made avall·able to user 
programs t hat have non-sharea!> Ie f il eo; (such as ,tapes)" 
open for block-level access. Otner functions can be 
made ava~lable only to authorized prIvIleged system 
programs slnce.their misuse could IlY waste to the 
system. As IPL per iphera I spec If Icat Ions become 
avilable and their capabilities become known, the 
availability of device-dependent functIons to varIous 
types of procedures will be c I ari fl ed. . 
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6.0 BLOCK MANAGEMENT REQUESTS 
6.15 BMt/CANCEL. __ ---------------------------------------------------------------------

6.15 aMI/CANCEL 

This request cancels a previously issued, asynchronous, 
block-level request. The request and its parameters arel . 

BM'CANCEL (rba, status) 

The request block addr~ss identifies the previously Issued 
request that is to be cancelled. The intent of this request is 
to al low programs to terminate requests that appear to have gone 
astray, possibly because a reponsehas ,not be.en received for an 
excessively long time or because an abnorm31 response from 
another request indicates that something in the peripheral system 
is miSbehaving. The limitations of this request and 
clarification of other uses will be defined as the design of all 
related system components becomes better known. 
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ThIs request sets a shared or exclusive lock on a,specified 
blOCK of a file. The request and Its parameters arel 

BMULOCK (rba, status, opendesc, blocknum, loc~opt, Haltopt) 

The request is valId only for mass storage fll es and is 
int~nded to permit concurrent users of the file to coordinate 
their accesses to data. The affect of thIs request Is to place a 
lock on a specIfIc block (IdentIfied by the blocknum parameter) 
through an instance of open (identifIed by the opendesc 
parame t er). 
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&.0 BLOCK MANAGEMENT REQUESTS 
&.17 BM/IUNLOCK 

&. 17 al:!l!..l!WJl..GK 1 
2 
3 

This request clears a lock on a block that Has previouslv It 
set through this instance of open. The request and its 5 
parameters arel & 

7 
BM'UNLOCK (rba •. status. opendesc. blocknum) 6 

9 
The request is a companion to the BM#LOCK request. If the 10 

blocknum parameter is not null. the lock is cleared on a specific 11 
block. If the blocknum parameter is null. the locks are cleared 12 
on all blocks locked through this instance of open. 13 
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---------~-------------------~--------------------------------~--------

locatIon For 
the LNS n3me 
the volume 
files, this 
Block whIch 
The default 

tape and mass storage flies, thIs fIeld contaIns 
of the Volume Set Control ~Hock whIch descrIbes 
set on which thIs fIle reside~. For unit record 

field contains the LNS name of,··the Device Control 
describes the device on which this fIle resIdes. 

value is the name of the System Volume Set • 

owner - ThIs field has meaning only for mass storage files and 
contains the user identifier under which the file is 
cataloged. The default value is the user IdentlfIer 
contained in the Jo~ Control Block of the current job. 

filename - This fIeld contains the external name under whIch thIs 
file is cataloged or labeled. For mass sto~age flIes, the 
fIeld may contain 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 reQuIred. 
the LNS name of the FIle Control Block is supplied as 
de f au It. . 

geno;<ration - This Held contains tho;< four-byte ;Jeneration number. 
under which this file 1s cataloged or labeled and has meaning 
onlv for mass storage flies and standard labeled tape flies •. 

expiration - This fIeld contaIns the fIve byte expiratIon date 
for this Hie (In the form YYDDO) and has meaning only for 
mass· storage f 11 es and standard I abe I ed tape fIles. . If the 
field is· null ·and a date is required, the current date Is 
supp~Ied as default • 

fapname - Th·ls fie I d contai ns the 'lame 0 f a FI hi Access Procedure 
which Is expected ·1'0 run as a protected subsystem (the Da·ta 
[lase Control System. for exalJlPlel. If thIs field contains a 
name, linkage to the FAP wIll be made only through the Job 
G'3te Table. If· this field· Is null, FAP linl<age wi II be 
attempted using the standard Loader searc.h ru les. There Is 
no default value for thIs.fIeld.· 

fapentrv - ThIs "field contains 
FIle Access Prbcedure.· If 
will be attempted. There 
fie Id • 

the name of the entry poInt to a 
this field Is·null, no FA·P IInl<age 
Is no default value for· this 

fa pring - ThIs field specifIes the rIng number at whIch the FIle 
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Access Procedure is expected to execute. If FAP linkage Is 
attemoted and the actual rIng of executlo" is determined to 
be hIgher than this, the request is terminated "abnormal I y. 
FAP linkage wIll rot occur a"n.:! the fll e cannot be accessed. 
If the fIeld is null, the actual rIng Obtained from the FAP 
lInkage orocedure is used. 

faooaram ThIs field points to a parameter block through which 
the File Access Procedure expects to receive oarameters from 
the user. The user may c"onstruct the parameter block in any 
accessible memory and is resoonsible for setting this fIeld 
aoproprlately before issuing file management requests (except 
to defIne the file!." There Is no jefault value for thIs 
field. 

acclevel ThIs field defines the access level to be selected 
when the file is opened for processing. T'lree values are 
de f inedl 

R ~ecGrct-ievel access 
o - BlocK-level access 
:; - Segment-level access (mass storage flies only! 

If the field is nul I, record-level access Is selected as 
de f au It". 

flleor9 - ThIs field defines the organization of the file and may 
have one of four valuesl 

I - Inctexedorganization 
R - ~elative organization 
S - Sequential orgnization 
L - Library organiZation (for load modules only! 

If the field is null, Sequential organization is selected as 
default. 

blocksize - This field defines the maximum block size (in bytes! 
for this file. If the field is null, the system page size is 
supplied as default. 

buffermode ~ This field defines the buffering mode" for the fIle 
and has me'3ninq "only if "record-level "iccess is also 
se"lected. The allowable values arel 

€ .;. Exol icit buffering is to be used 
I - imolicit puffering is to be used 

Explicit buffering means that the reco~d-Ievel access 
procedures will use block-level access to the data. ImplicIt 
buffe~ing means that the record-level access procedures wi II 
use Seq'llent-Leve I access to the data. If the fie Id is null, 
explicit buffering Is" selected as default. 
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buffercount - This field defines the number of buffers to be used 
when the f i lei s oro cessed" and also e"s tab Ilshes the maximum 
number of simultaneously active block-level ~equests for any 
instance of ooen. The field does not have meaning for files 
which are acces'Sp.d <It segment level. If the fIeld is null, 
an appropriate value (typically one to three) is selected as 
default at the time the fIle is opened~ 

recordring - This field soecifies the highest ring from which 
record-level access requests may be issued. If "the field 
contains a null value, the default values depend on the 
access level selected and are shown belowl 

Record Level - ring of user or rIng of FAP (if a 
FAP is defined) 

Alock Level - ring one (record-level access is 
prohihi ted) 

Segment Level - ring one (record-level access is 
prohlbi ted! 

blockrin~ This field specifies the highest ring from whIch 
block-level access requests may be issued. If the fIeld 
contains a nul I value, the default val~es depend on the 
access level selected and are shown betowl 

Record Level - ring of system recopd management 
procedu res 

Alock L"evel - rIng of user or rIng of FAP (if 
a FAP is defIned! 

Segment Level - ring one (block-level access 
is prohibited! 

NOTEI If neither recordrinq nor blockring values are 
specified, tne resulting defaults cause the file to be 
processed at the same access level each tIme it 
attached or opened. By specifying ring va lues, the 
owner can permIt the file to be processed at dffferent 
access level s. The owner must be aware, however, that 
while processing a file "at block level that was 
created at record leve I is a ootentia Ily useful 
feature, the convers!! is not allowed. Note further 
th3t setting all ring values to one effectively 
orohlbits al I access to the fIle, even by the" system. 

writering This field defines the highest write ring for files 
Which allow segment-level access. If null, the 
system-supolled default depends uoon the Access Level 
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selected for the file and js shown below. 

Record Level - ring of system record management 
procedures 

Block Level - ring of us·er or ring of FA? (If 
FAP is defined) 

Segment Level - ring of user or ring of FA? lif 
FAP is defined) 

readrlng - This field defines the highest read ring for files 
.whlch allol'l segment-level access. If null, the 
syst~m-supolled defaults are Identical ~o those described for 
the I'lritering field. 

NOTEI Since the hrlterlng/readrlng fields map directly to 
the R1/R2 fields defined by IPL hardware and since 
they also establish an ~xecute bracket for segments 
which have execution enabled, the val~es suoplled for 
the two fields may not be lower th;)n the ring from 
which the FMIICREATE_FILE or FMIIREDF.:FINE_FILE requests 
ar e i ssu e d iL-1b.!L-1illL-hi!.L-1l.!:u:~!:L2.CB.i!!l1llli.!l.n.. 
Since files having Library organization are the only 
flies which can have "execute" usage selected, this 
prevents a user from directly creating an executable 
file I'lhlch can execute at a ring lower than his 
current ring of execution. 

recformat - This field defines the record format for this file 
and may contain one of five values: 

F - fixed length records, no control fields are present. 
D - variable length records, each record is prefixed with 

a four-byte control field which specifies (In 
decim'll) the length of the record Including the 
control fields. 

S - variable length spanned records, each record is 
prefixed I'lith a five byte control field consisting of 
a one-byte spanning Indicator and a four-byte length 
field. . 

Y - varlaole I~ngth records, each record is prefixed with 
a four-oyte control field containing a number of 
binary sub-fields. 

U· - undef Ine,j records, no control flel ds are appended and 
each record is equivalent to a block. 

Record formats F, 0, Sand U conform to ANSI tape Interchange 
standards.· Y format r.cords are used by the system and are 
the default selection If the field Is null. 

recsize This field defines the maximum record size (in pytes' 
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for the fil •• If null, the default selection depends on the 
file organization and hardware type but generally is equal to 
the block size less control field overhead. 

keyloc This field Is applicable to .files with Indexed 
organization. It contains the locatIon, relative to the 
start of a data record, of the first byte of the primary key 
(the first byte of a data record is numbered 11 and has no 
default value. 

keyslze - This field Is applicable only to files 
organization. It contains the length, in 
primary key and has no default value. 

I'li th Indexed 
bytes, of the 

loading - This fIeld is applicable only to _files with Indexed 
organization. It spp.clfles the loading percentage to be used 
I'lhen Initially writing the file (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 
hundr ed. 

comoression This field has meaning only for sequentially 
organized files containing Y-format records which permit data 
compression. If the field contains the value Y, records are 
compressed by the standard system algorithm before placing 
them in block buffers. If the field contains the value N or 
null, records are not compressed. 

NOTE: This facility is Intended primarily for 
preparation of . fi les which are to be transmitted 
over low-speed serial communication lines. If 
subsequent design information on related 
comoonents of the IPL hardware/software system 
negdtes the anticipated use of this facility, It 
will be Dropped. 

spanoat - This field has me<lnlng only for sequentially organized 
f II es contain,ing V-format records. If the fie Id contains the 
v<llue Y. records ar .. permitted to soan blocks. If the field 
contains the value N or nul I, records are not permitted to 
soan 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. 

filesize This fielo soecifles the maximum size allowable for 
the file. It is expressed in units of hlocks and has meaning 
only for mass storage files. If the field is null, an 
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Install atlon-defined percentage is applied to the InItial 
fIle sIze In order to al low subsequent expansIon. 

expansion ThIs fIeld specIfies th~ expan~Ion Increment to be 
applIed by the system whenever an implIcit expansion of the 
file Is required. It is expressed in unIts of blocks and has 
meaning only for mass storage flies. If the field is nul I. 
an installation-defined default value is selected. 

vord This field specifies the ordInal (within the volume set 
IdentifIed by the "location" field of This File Control 
Block) of the volume on which to restrict allocation whenever 
an Implicit exoansion of the file is required. The fIeld has 
meaning only for mass storage files. If the field contains 
all ones or is null, all volumes of the volume set are 
considered candidates for allocation. 

verify - This field specifIes whether write verification is to be 
used when the file is processed and has meaning only for mass 
storage flies. A value of Y select~ write verification a 
value of N or nul I suppresses wrIte verification. 

userdata - This field contains a poInter to a user-supplIed 
32-byte data area which wIlt be saved with the cataloged 
descriptIon of the file. The field has meaning only for 
permanent mass storage files and has no default value. By 
supplyin9 this pointer before the initIal catalog ent~y is 
created for the file and supplying it before subsequently 
attaching thefile,a facility roughly equivalent to user 
t.lpe labels is provided. 

fapdata this field contains a oolnter to a FAP-supplled data 
area which will be saved with the cataloged description of 
the file. The field has meaning only for. permanent mass 
storage .flles ·and has. no de{ault value·. By ·supplying this 
~ointer before the initial catalog entry is created fo~ the 
fil~ ~nd supplying It before subsequently attaching the file, 
the File Access Procedure is - able to describe addItIonal 
information it requIres to process the file. 

sequence - This field defines the sequence number of this file on 
a multifI-le taoe volume s·et and ·has no default value •. File 
se·quence numbers are generated when files are InitiallY 
written and are used for positioning when existing fi les are 
·opened. 

section - This field soecifies the· current section 
mu Itivolume tape file· and· has no defaul t value. 

number of a 
The field is 
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set to the value 0001 on the first section of the file and is 
increm~nted by one on each subsequent volume of th~ file. 

hdropt Ion This f iei d speci f les whether the standard four-byte 
block header is oresent and-has meaning only for tape files 
processed through record-level access procedures. If the 
file cont~lns the value N, block headers are suppressed on 
out out and assumed not to be present on input. If the fIe Id 
cortains the value Y or null, the standard block header for 
sequential fields (containing a two-byte binary block length 
an~ a two-byte binary block sequence number) is generated on 
outout and checked on Inout. 

bsnoption This field specIfIes whether the block sequence 
number contaIned In the standard block header- is present and 
has meanin9 only for tape flies processed through 
record-level access procedures.· If the field contains the 
value N, the block sequence number In the block header is set 
to zero on outout and is not checked on Input. If the field 
contains the v31ue Y or null. block sequence numbers are 
generated on output and checked on Input: 
NOTE: Prooer use of hdrootlon and bsnootion fields allows a 

number of "indusiry standard" taoe formats to be 
processed directly by IPL reco-d-Ievel access 
procedures. Non-standard codes ~nd non-standard 
record de"llmIting conventions must, of course, be 
handled In other ways. 

linesiza This field soecifles the· maximum number of 
al lowed on a single line and has meaning only for 
devices for which a "line" is def lned. If 
aopropriate default value Is selected for the 
hardw<'lre tyoe. 

characters 
output to 

nu II, an 
current 

oageslze - ·This Held specifies the maximum number of lines on a 
single oage and has meaning only for output to devices for 
which a .. oag .... -is def ined. I{ null, an appropriate default 
value Is selected for the current hardware tyoe. 

formcntl - This -field specifi"s the number of tho! forms control 
matrix to use when printing this file ~nd has meanIng only 
for printers '~hich·ooerate-wlth a -selectable forms control 
matrix. If the fIel (j. contains a" ones or is null, t.he 
"sta~dard" forms co~trol matrix Is·selected. 

paoercntl - This -field specifies the number of the paper motion 
matrix to use· when·printlnq this file and has meaning only 
for orinters which operate with a selectable paper motion 

NCR/CDC PRIVATE ~E\I OS/29/75 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
ItO 
41 
42 
43 
44 
45 
46 

·47 
·48 



7-9 
ADVANCEn SYSTEMS LABORATORY CHP0504 

75/05/30 
IPLDS GOS - DATA MANAGEMENT 

7.0 APP~NDIX A - FIELDS OF A FILE CONTROL BLOCK 

matrix. If the field contains all ones or Is null, the 
"standard" paper motion matrix Is selected. 

Iinedelim - This field specifies the character to be Interpreted 
as a I ine delimiter and has meaning only for input from 
keyboard devices. If null. an appropriate delimiter is 
selected for the current hardware type. 

backsoace This field specifies the character to be used for 
character deletion and has meaning only for Input from 
teletype-like devices which transmit a character at a time. 
If nu II, an aoproprlate character Is se I ected f or the current 
hardware type. 

msgde I im Th·is fie Id soecif les the character to be Interpreted 
as end-of-message and has·meanlng only for terminal devices 
which ooerate In binary delimited mode. No default value Is 
d"f Ined. 
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8.0 AEf[Nul~5_=_~!LlD-~Q~kllRREHL-El~~tlARING~~!l~ 1 
2 
3 
4 
5 
& 
7 

+-----------+------------------+----------------------------+ 8 
I I· I I 9 
1 Current I Va lid Open .1 Valid Attach Sill ect ions 1 10 
1 1 1 I 11 
1 Attach Se I ect ions In Other Jobs 1 12 

1---+----+----+----+----+----1 13 
Selection (if ACL permIts) I.E 1 PI I PU I PX 1 UI 1 UU 1 14 

I 1 I 1 I I I 15 
+-----------+------------------+---+----+----+----+----+----+ 16 

F I, 0, E, U, X 

PI I 
1 

PU I, U 1 

PX X 1 
1 

UI I 1 
1 

UU I, U I 

OK 

-
- OK 

- OK 01( 

-

-
OK 

OK 

-
OK 

OK 

OK 

OK 

17 
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+-----------+----------~-------+---+----+----+----+-_--+----+ 30 

·NCR/CUC PRIVAtE REV OS/29/75· 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

·4& 
47 

.48 



g-1 
ADVANCED SVSTEM~ LA80PATO~V CfiP0501t 

75/05/30 
IPLOS GDS - DATA MANAGE~ENT -----------------------------------------------------------------------
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-----------------------------------------------------------------------

V~U:D I?«OUC5T P"'-..WI£r'£leS 

r..:pU,T <10 O",,,,pur 

.J .... bl .... tel rcal CD 10 wo JJ UlOo <Ie rf 

Rill/SET If If /I --/I f '" '" /I • /I 
RrI",£TP If /I .. - -- - • f 
Brt ItGI!.TK II /I It /I f /I ...... /I If .. 
R'", ... GE.T» If /I A If - It It ...... .JI .. *' 
R~.P"T If If If - If - r :I: If l/o-

RI1&PLlTP /I /I It - - - - :I: " It /I -

RtutPLlTI(. /I If .. If- - - If -I r f If -

R"II RE.PLRC.e. /I If f - - -- - It If -
Rr1ttkPUIc.cl( It If f- /I - - -. - - -- If If -
1tr1tlRCPL.I'IC.£.1) It If /I 11-- - - - - t If -
RrlltlELETE /I - - -- - - t 
Rtfl"EL£TEK If /I - - - - - - /I 
R.rlIIlOIiLc'TEl> f - - .. - - -- - lit - -
«rut ~.tNDI= /I - - - - - 11---

R'"'~'tNPP I -- - -- II- --
Rt1IlF1:NOl( It If If - If - - - - If 
1I':""F:rNJ)P /I If It--

Rnotl.OcJ( If If /I /I 
R"'.'U'LOCK If If 

f - THE. '4A:"",U&A. ~s m£ •• "."'6 TO TIle R6Q'II." I ., 

~ - T_ '_II:IIIlIIl:rllil. :r) z::.,,,," 'Ib TN~ i!r_"'Esr 

• - Tile: P4,f4mtTU zs (JUTIUT ~rrt ""II UdutrS" 

Y*-ZDRc ..... "'s 
Sf o,~" U •• 'III~: 

ro " ........ 
/I - - II -
It - - 11-
/I - -/I 

/1- -/I -
- /I If II -

1/ Itlt-
- It-II -- - - It -- - -It--- -/1-

- - -11--- - -II -- - -II- -
If - -*,-

1/ - -*-
If- -If-
It - -If-
if - - *,-.. - -*-
I -~IU.S'D 

--.. 

VAloCD Fca.aOa ,., ... Ty,..£ 

;r~. 1<''''- S&a04.""ZJU, 
/'I.u Sr..llali: Ono"" 

*' if " If - - /I 1/ 

*' It - -
/I If" /I -
II *' * * - - It *' II If - -
It it If -
It .. - -
/I If It -
/I /I Y -
It It - -
It * Y -
if if if If 

- - * If 
if if - -
* It if -
II if J' -
If if II -

"\'ALJ:D R.Q .... IUII' 

-r .. "Q\.Zp i'cqull!.S1' 

y • V~D R'IQUI'Jr ~ 
l'.",_ r.a>OOJ 

PtlRAlI1lETER 'D1iSc.R~PTrONS 

CATlGOR"I q .. '" PACU,r1IlTCII: tl"", .. Tv •• SU.E' NOT'S 

od opcnde.,c. foLW\ltL1"" 6 rOf~'.r \0 0p." "Dc.sc:."i'p.~r 
b4 Lufood .. po;."t&r 6 po "'toler to b...ffe.r . 
hi ... ;I • ..,n. 'ni&5r.,.. 2 l""lil. of ... ff., (,. Lyle.) 

r.. .... T ..... I(.e\lo.dr po~,,4e. .. 6 /"" .. I.&r 1o':'....J ke~ 
fltA:flnEtEIS k' . ke<jle .. ,.h W inle,c.Y' I 1~1I. of ........ J II&!$('. Lt ... ) 

{fl., f,I ..... r." Lnl4t9cr 8 i.ftp<tf f'Ie o..cldr ... s 
co CowIpo.reopt cl"o.. ... I =I"/~ (EQ/6T/GE) 

I. IOCkOpt c:""-r I E/S (E"".~ ... I :n ..... a.I) .,. wD.t.f.oat. " ..... I >1/« (w .. ,H R~ed) 
't./o dd d&lI ... eI ..... I c£:.."a.. de.l;'ni.f.in., e.~"'lIr 

flww..ius bf b."H",Q bool ... " 1/8 .. , ..... ' flog (o.coded, I-I.,,,,,,,,, 

O!.tTPu"T f .. o fote.o..Irou.t ink,Qr 8 0.'",,+ f,l .. ""dr&SS 

Po_TIIU t.e co ..... ""\ inte., ... 2 ....... "'k .. 00.,,4 (, .. L" .. ) 
H TOc....ln ..... .... , ...... 1/8 £,,111 ........ I ",,,,..I Co. r.. -.....l) 
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-----------------------------------------------------------------------. . 

VAL"'" R£Qu£s't PARRMET£'R' 

'INPU1' ~,,. .. 
d.. .1 .J eel. b4 bl b. f 10 "'0 tc T 

8t1 It READ If IE- ll- k lI- If- - -- lE- *' 'art II II£ADll If !t- il: ll- It- * * - - - If * 
a"ltwRuE If It- Jl- It If- If- - - - - lI- I/-
lltllf.we"rEIl If It !l- II * If If - - - If ~ 

Srt,Hb""r'" * ji- ll- It - - - - - - - Ir 
BIIIIIPo""rL It If ll- It - - - - - - - It-
Srtlt POXNTP ll- l! l(- /!-- - - - - -- 11-

VALSl> R ........ ". 
8YOP .. u."". 
:r 0 e: <! " If - - If -
If - - If -- * toe /I- -

- II - 11- -

it - - If -
If - - I/; -

II- - - If -

* If ll
It 

*" *" -i-*
.. /I- -

8t1lt11eRDsTATus If 11 If: It 11 It - - -- If * * K- If * - If * If 
11 /I- * 
" II- II ,. 

6"d SELEC.T It /I- If It /I" II- It if -- If It * * It 1/--
BrlIl-CntlCEL if /I - - - - - - -- - - !E- If li- If -

81111" I. 0 c:. ... lI'rt- It - - - If - If If - - * - -!f-
Bl1ltUtlLOC.1< * It If -- - II- - -- - - it - - *- /I- - -

- TNe PAR.t:lrt'lET£R: IIIU MEAI/rl$ ~ 711£ RH.:tEJ'r." T't(( RE:Qu£5I S5 VAc.Q) 

-Ttl!. ,AIUlmeTlE1t %$ X''''O~E'P BV ntl! ri"Qursr I - TtfE. r:!EouG.'T 2:.s 'rliY,qUP 

POI ... ",",."" 'J)ESC.~% PT"rOIlS 

(ArS">I!Y A ...... fAA"tns.Tu. tlAf'1€ IvPE Sn.£. IJOT'ES 

:r"ru." ybQ. .,..ba. po\.ntar 6 po;'"b~ to Re'l. ...... "L 8100.K 
O"~r"4o sl s~a.h&s ...-e.c.o.,.cl 8 re'l. .... es+. st.a.-I:.I.LS 

X"'pu-i: ad of end esc f'0;,,,ler- 6 po .. "l ... ~ W 0p .... "Des<.r-'plor-
:t"pu.4: ec.b ec:.bfl:r ro"nlQ.t" 6 1"',,,l"T lo EY~"l Conl~ol 810 ...... 

r .. p ... t ba. bwFa.cl .. I"'."t. .. ~ 6 I"'LYll".. to buff" .. 
:t .. pu.l· bl buflen9i-I.. C:nt~e .. 2 len!l-ll, of b ... HeY' (;n b~tes) 

:r .. p ... 4o b.- bloc:.lC .... u'M , nte9"" 4 bloc-o<. ............ be .. 

,r"t'u..f: f funr.\:':o'l"\, ':"~e9"~ I dev;c.t! - depenJ""l f .. "c.~ ;0"'-

:r .. p .. t 10 loc.lCopt ch .... , E/S (E"iwSlvel S\.o.~ed) 

:r"p"4o "0 W ... i~opt. c""" 
, W/R ()/..;U Rcje.c.!) 

O .... ~p ... 1: tc. Cou ... l. <nb·9"~ 2 t .... ~sfer co ... .,l (i" byces) 
O .. I:Du..4o 'Y ,.espo .. se .. ec.o~d 8 sl<Llus of ope ..... b'o"'-
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To be sUDpl Led. 
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To be sUDDlied 
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14.0 APPENDIX H - DATA MANAGEMENT REQUEST ~ACROS 

To be suoplied. 

NCR/cnc PRIVATE REV OS/29/75 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 


