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>g^V PREFACE

This manual describes the CDC® Transaction Facil ity
(TAF) Version 1.3 interface to the CONTROL DATA®
CYBER Record Manager (CRM) Advanced Access Methods
(AAM). It does not explain CYBER Record Manager.
This manual assumes that CRM files a l ready exist .
Refer to the CRM AAM 2 Reference Manual for further
in fo rmat ion .

AUDIENCE
This manual is in tended for the data admin is t ra tor
a n d a p p l i c a t i o n s p r o g r a m m e r s w r i t i n g t a s k s i n
FORTRAN Extended Version 4, FORTRAN Version 5, or
C O B O L Ve r s i o n 5 . A k n o w l e d g e o f o n e o f t h e s e
languages is required. TAF does not provide COMPASS
macros for CRM; the COMPASS user must use the
FORTRAN calling sequence.

T h e u s e r m u s t a l s o b e f a m i l i a r w i t h b a s i c N O S
operations such as running a compilat ion job. Refer
to Re la ted Pub l ica t ions for the manuals conta in ing
this information. Knowledge of CRM is also assumed.

The user is required to have knowledge of the TAF
execut ive requests, which are descr ibed in the TAF
Version 1 Reference Manual.

ORGANIZATION
Section 1 describes the features and capabil i t ies of
TAF/CRM. Sect ion 2 exp la ins the fi le organizat ions
a v a i l a b l e , fi l e l o c k i n g , a n d r e c o r d l o c k i n g .
Sec t ions 3 and 4 g i ve the COBOL and FORTRAN
in te r faces , respec t i ve l y.

Sections 5 through 8 document the recovery features
bu i l t in to TAF/CRM. Sect ion 5 descr ibes au tomat ic
d a t a b a s e r e c o v e r y . S e c t i o n 6 d e s c r i b e s b a t c h
recove ry. Sec t i on 7 p rov ides a desc r i p t i on o f t he
r e q u e s t s a v a i l a b l e t o s y s t e m t a s k s . S e c t i o n 8
d i s c u s s e s v a r i o u s r e c o v e r y s i t u a t i o n s a n d m a k e s
s u g g e s t i o n s t o t h e d a t a a d m i n i s t r a t o r f o r d e a l i n g
with them.

Section 9 describes the TAF/CRM batch concurrency
fea tu re .

Models 815, 825, 835, 845, and 855 of the CDC CYBER
170 Computer System share many of the functional and
a r c h i t e c t u r a l a t t r i b u t e s o f t h e C D C C Y B E R 1 8 0
Computer System (models 810, 830, 935, 845, and
855). The term CYBER 180-class machines describes
these s imi la r models co l lec t ive ly.

Extended memory for model 176 is large central memory
extended (LCME). Extended memory for models 865,
875, and CYBER 180-class machines is unified extended
memory (UEM). Extended memory for models 865 and 875
may also include either extended core storage (ECS)
or extended semiconductor memory (ESM). Extended
memory for all other NOS computer systems is either
ECS or ESM. ECS and ESM are the only forms of
e x t e n d e d m e m o r y t h a t c a n b e s h a r e d i n a l i n k e d
shared dev ice mul t ima in f rame complex and can be
accessed by a distributive data path (DDP).

In this manual extended memory refers to al l forms
of extended memory unless otherwise --*--Jnoted.

RELATED PUBLICATIONS
The NOS Manual Abstracts is a pocket-sized manual
c o n t a i n i n g b r i e f d e s c r i p t i o n s o f t h e c o n t e n t s a n d
intended audience of all NOS and NOS product manuals.
The abstracts can be useful in determining which man
uals are of greatest in terest to a par t icu lar user.

Control Data also publ ishes a Software Publ icat ions
Release History of al l software manuals and revision
p a c k e t s i t h a s i s s u e d . T h i s h i s t o r y r e p o r t l i s t s
t h e r e v i s i o n l e v e l o f a p a r t i c u l a r m a n u a l t h a t
c o r r e s p o n d s t o t h e l e v e l o f s o f t w a r e i n s t a l l e d a t
t h e s i t e .

These manua ls a re ava i lab le th rough Con t ro l Da ta
sa les o ffices or Cont ro l Data L i tera ture Dis t r ibut ion
Services (308 North Dale, St. Paul, Minnesota 55103).

T h e f o l l o w i n g p u b l i c a t i o n s p r o v i d e i n f o r m a t i o n o n
re la ted top i cs .

Control Data Publ icat ion

COBOL Version 5 Reference Manual

Pub l i ca t ion
Number

60497100

TERMINOLOGY
Refe rences i n t h i s pub l i ca t i on t o FORTRAN mean
FORTRAN Extended Version 4 or FORTRAN Version 5.
References to COBOL mean COBOL Version 5.

The term alphanumeric refers to any combination of
letters A through Z and numbers 0 through 9. Special
characters are not included.

CYBER Record Manager Advanced
Access Methods Version 2
R e f e r e n c e M a n u a l 6 0 4 9 9 3 0 0

FORTRAN Extended Version 4
R e f e r e n c e M a n u a l 6 0 4 9 7 8 0 0

FORTRAN Version 5 Reference Manual 60481300

NOS Version 2
I n s t a l l a t i o n H a n d b o o k 6 0 4 5 9 3 2 0
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Publ icat ion
C o n t r o l D a t a P u b l i c a t i o n N u m b e r

N O S Ve r s i o n 2 M a n u a l A b s t r a c t s 6 0 4 8 5 5 0 0

NOS Version 2 Operations
H a n d b o o k 6 0 4 5 9 3 1 0

NOS Version 2 Reference Set,
Volume 2, Guide to System Usage 60459670

NOS Version 2 Reference Set,
V o l u m e 3 , S y s t e m C o m m a n d s 6 0 4 5 9 6 8 0

NOS Version 2 Reference Set,
V o l u m e 4 , P r o g r a m I n t e r f a c e 6 0 4 5 9 6 9 0

TA F Ve r s i o n 1 R e f e r e n c e M a n u a l 6 0 4 5 9 5 0 0

T A F V e r s i o n 1 U s e r ' s G u i d e 6 0 4 5 9 5 2 0

Software Publications Release
H i s t o r y 6 0 4 8 1 0 0 0

Control Data Publication

CYBER Record Manager Basic Access
Methods Version 1.5 Reference
Manual

Network Products
Network Access Method Version 1/
Communications Control Program
Version 3
Terminal Interfaces Reference
Manual

Pub l i ca t i on
Number

60495700

60480600

DISCLAIMER
This product is in tended for use on ly
a s d e s c r i b e d i n t h i s d o c u m e n t .
Control Data cannot be responsible for
the p roper func t ion ing o f undescr ibed
features or parameters.

z^*3^

. / * ^ w

z < ^ ^

60459510 C



CONTENTS

j$^°\

1. INTRODUCTION TO TAF/CRM

2. TAF/CRM FILES

Fi le Charac te r is t i cs
Indexed Sequential Files
Direct Access Files
Actual Key Files
Mul t ip le Index Fi les
Alternate Key Usage

File and Record Locking
Deadlocks
Fi le Access Conflicts

3. COBOL INTERFACE TO TAF/CRM

Request Parameter Definitions
Requests

OPEN Request
CLOSE Request
DBEGIN Request
DBCOMIT Request
DBFREE Request
DBSTAT Request
READ Request
READN Request
READM Request
READL Request
READNL Request
WRITE Request
REWRITE Request
DELETE Request
LOCK Request
UNLOCK Request
FLOCK Request
UNFLOCK Request
REWIND Request
SKIPFL Request
SKIPBL Request
START Request

4. FORTRAN INTERFACE TO TAF/CRM

Request Parameter Definitions
Requests

OPEN Request
CLOSE Request
DBEGIN Request
DBCOMIT Request
DBFREE Request
DBSTAT Request
READ Request
READN Request
READM Request
READL Request
READNL Request
WRITE Request

1-1

2-1

2-1
2-1
2-1
2-2
2-2
2-2
2-2
2-2
2-3

3-1

3-1
3-1
3-1
3-1
3-1
3-2
3-2
3-2
3-2
3-2
3-2
3-5
3-5
3-6
3-6

REWRITE Request
DELETE Request
LOCK Request
UNLOCK Request
FLOCK Request
UNFLOCK Request
REWIND Request
SKIPFL Request
SKIPBL Request
START Request

5. AUTOMATIC RECOVERY

Begin-Commit Sequence
Recovery Requests
Begin-Commit Ident ifier

Designating Recoverable Files
Recovery Files

Before Image Recovery File
After Image Recovery File

CRMTASK
CRMTASK Console Commands

CRMSTAT Command
DBUP and DBDOWN Commands

CRMTASK Terminal Commands
IDLE Status

Data Base IDLE
File IDLE

6. BATCH RECOVERY

4-5
4-6
4-6
4-6
4-6
4-6
4-6
4-7
4-7
4-7

5-1

5-1
5-1
5-1
5-2
5-2
5-2
5-3
5-3
5-3
5-3
5-3
5-3
5-4
5-4
5-4

6-1

3-6 DMREC Command 6-1
3-6 F i l e s 6-2
3-7 DMREC Directives 6-2
3-7 COMMENT Directive 6-2
3-7 CREATE Directive 6-2
3-7 DUMP Directive 6-3
3-7 EDIT Directive 6-3
3-7 CYCLE Subdirective 6-4
3-7 DELETE Subdirective 6-4

ADD Subdirective 6-4
EXPAND Directive 6-4
LIST Direct ive 6-5

4-1 LOAD Directive 6-5
RECOVER Directive 6-6

4-1 UPDATE Directive 6-7
4-1 DMREC Calls from TAF 6-7
4-1 After Image Log Dump 6-8
4-1 Defective Data Base File 6-8
4-1 BRF DOWN Condition 6-8
4-2 Fi le Error Condi t ions 6-94-2 Irrecoverable Error on a Tape
4-2 During an After Image Dump 6-9
4-2 Irrecoverable Error on a Backup Dump
4-2 Tape During a File Load 6-9
4-2 Irrecoverable Error on a Mass
4-5 Storage Data File 6-9
4-5 Irrecoverable Error on an After4-5 Image Log Tape During Recovery 6-9

60459510 C



Irrecoverable Error on a Directory
or CRM Owncode File

Irrecoverable Error on an After Image
Recovery File During a Dump

7. SYSTEM TASK REQUESTS

DBUP Request Macro
DBDOWN Request Macro
CRMSTAT Request Macro
TRMREC Request Macro
CRMSIC Request Macro
RSTDBI Request Macro

B R F F a i l u r e 8 - 2
6 - 9 F a i l u r e D u r i n g a W r i t e O p e r a t i o n 8 - 2

F a i l u r e D u r i n g a R e a d O p e r a t i o n 8 - 2
6 -9 Recove ry Requ i r i ng Ana lys i s and Manua l

I n t e r v e n t i o n 8 - 2
T A F F a i l u r e 8 - 2
L e v e l 3 D e a d s t a r t 8 - 3

7 - 1 L e v e l 0 D e a d s t a r t 8 - 3
TAF or System Failure While DMREC is

7 - 1 A c t i v e 8 - 3
7 - 1 A R F F a i l u r e a n d T A F o r S y s t e m F a i l u r e 8 - 3
7 - 1 B R F F a i l u r e a n d T A F o r S y s t e m F a i l u r e 8 - 3
7 - 3 B R F F a i l u r e a n d A R F F a i l u r e 8 - 4
7 - 3 D e f e c t i v e A R F a n d D a t a B a s e F i l e 8 - 4
7-4

^ ^ ^ i

9. BATCH CONCURRENCY 9-1

8. RECOVERY SITUATION CONSIDERATIONS

Recovery Handled Automatically
Data Fi le Fai lure
ARF Failure

8 - 1 R e s t r i c t i o n s
TBCON Statement

8 - 1 Ta s k R e q u i r e m e n t s
8 - 1 R e c o v e r y
8 - 1 E r r o r P r o c e s s i n g

9-1
9-1
9-1
9-1
9-1

APPENDIXES
A. TAF/CRM ERROR STATUS CODES
B. PROGRAMMING AIDS
C. GLOSSARY

A - l D.
B - l E.
C - l

FILE AND RECORD LOCKING CONFLICTS
TAF/CRM AAM PARAMETER CORRESPONDENCE

D - l
E - l

INDEX

FIGURES
5-1 Terminal Output for CRMSTAT,xx Command 5-4
5-2 Terminal Output for CRMSTAT,xxpfn Command 5-4

6-1 *LIST Direct ive Output 6-6

TABLES
3-1 Request Parameters
4-1 Request Parameters
A-l TAF/CRM Error Status Codes
B-l Error Status Codes for Each Request

3-3 B-2
4-3 D - l
A - l E - l
B - l

C o n v e r s i o n A i d s B - 2
Er ro rs Re tu rned in Confl ic t i ng Reques ts D- l
AAM Parameters Supported under TAF/CRM E-l

60459510 C



INTRODUCTION TO TAF/CRM

J ^ N

The transaction facility provides COBOL and FORTRAN
in te r faces to CRM AAM indexed sequen t ia l , d i rec t
a c c e s s , a n d a c t u a l k e y fi l e s . C R M A A M M u l t i p l e
Index Processing (MIP) is also supported. COMPASS
programmers must use the FORTRAN calling sequence,
described in the FORTRAN reference manuals (refer to
preface for the publication numbers).

TAF/CRM requests correspond to existing CRM requests
b u t d i f f e r i n f o r m a t . A d d i t i o n a l r e q u e s t s l o c k
records or fi les for use in a mul t iuser envi ronment
a n d p r o v i d e f o r r e c o v e r y. T h e r e q u e s t s a l l o w t h e
task to:

• Read records sequent ia l l y and by pr imary o r
a l ternate key.

• De f i ne beg in -commi t sequences fo r r ecove ry
purposes.

• Lock and unlock records and f i les.

• Wr i te , update , and de le te records .

• R e w i n d a f i l e .

• Up, down, and status data buses.

• S k i p l o g i c a l r e c o r d s o f a f i l e f o r w a r d a n d
backward.

Only those AAM capabilit ies described in this manual
are supported. The user cannot issue CRM AAM macros
in the TAF environment.

T h e f o l l o w i n g s e q u e n c e i s r e c o m m e n d e d f o r
i m p l e m e n t i n g a n a p p l i c a t i o n u s i n g TA F / C R M i n a
transact ion environment.

1. Read the TAF Reference Manual.

2. Read the CRM AAM Reference Manual.

3. Read this manual.

4. Design the data base by choosing file types,
record and block sizes, key types and sizes,
and any other data base parameters.

5. Create the data base using batch CRM.

6. Test the t ransact ion tasks us ing batch CRM
r e q u e s t s . T h i s s t e p i s o p t i o n a l i f t h e
t a s k s c a n b e w r i t t e n i m m e d i a t e l y f o r t h e
transact ion environment.

7 . C o n v e r t o r w r i t e t h e t r a n s a c t i o n t a s k s t o
use TAF/CRM requests.

8 . B u i l d a t a s k l i b r a r y b y f o l l o w i n g t h e
i n s t r u c t i o n s g i v e n i n t h e TA F R e f e r e n c e
Manual.

9 . I ns ta l l o r upda te the TAF configura t i on fi le
(TCF) and xxJ file.

10. Test the application using TAF.

0^\

/ # ^ N
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TAF/CRM FILES

r

This sec t ion d iscusses some o f the charac te r is t i cs
o f i n d e x e d s e q u e n t i a l fi l e s , d i r e c t a c c e s s fi l e s ,
a c t u a l k e y fi l e s , m u l t i p l e k e y fi l e s , fi l e l o c k i n g ,
and record locking. I t also examines the problem of
deadlock avo idance and how TAF/CRM handles the
problem.

FILE CHARACTERISTICS
TAF/CRM supports extended indexed sequential files,
ex tended d i r ec t access fi l es , and ex tended ac tua l
k e y fi l e s . A l l t h r e e t y p e s a l l o w t h e t a s k t o
specify a key to access a record. The value of the
k e y d e t e r m i n e s t h e l o c a t i o n o f t h e r e c o r d . A k e y
has any of the following forms.

• A 60 -b i t i n tege r number (10 d ig i t s ) .

• An integer key assigned by AAM (AK fi les).

• A s y m b o l i c s t r i n g ( 1 t o 2 5 5 c o n t i g u o u s
alphanumeric characters).

For indexed sequent ia l fi les , CRM co l la tes the key
b e f o r e u s i n g i t . C h a r a c t e r s i n a s y m b o l i c s t r i n g
are col lated according to the Control Data or ASCII
co l l a t i ng sequence o r t o a use r - supp l i ed co l l a t i ng
sequence. Numeric keys are collated by value.

T h e r e a r e t h r e e t y p e s o f k e y s : p r i m a r y k e y ,
alternate key, and major key.

A p r ima ry key i s t he en t i r e key o f a r eco rd . The
task may specify the primary key to access a record
i n a fi l e .

A n a l t e r n a t e k e y i s a p o r t i o n o f t h e r e c o r d ,
separate from the primary key, that can also be used
to access the record in multiple key (MIP) files.

A m a j o r k e y i s t h e l e a d i n g p o r t i o n o f a p r i m a r y
k e y . I t m a y b e u s e d t o a c c e s s a r e c o r d i n a n
indexed sequent ia l fi le and to es tab l ish pos i t ion in
a mult ip le key file. Major keys are useful when the
user wants to read only those records whose leading
po r t i on con ten ts a re g rea te r t han o r equa l t o t he
contents of the specified major key.

Actua l key and d i rec t access fi les , be ing accessed
by primary key, require one disk access to obtain a
r e c o r d i f t h e r e c o r d i s n o t i n a n o v e r fl o w b l o c k ,
whereas indexed sequent ia l fi les might require more
t h a n o n e d i s k a c c e s s . F o r t h i s r e a s o n , r e c o r d
access is usually faster on direct access and actual
key files than on indexed sequent ia l fi les.

T h e F L S TAT u t i l i t y g i v e s s t a t i s t i c a l i n f o r m a t i o n
a b o u t t h e fi l e s i n c e c r e a t i o n ; t h i s h e l p s t h e d a t a
b a s e a d m i n i s t r a t o r d e t e r m i n e i f t h e fi l e n e e d s
reorganizat ion.

T h e C R M A A M R e f e r e n c e M a n u a l p r o v i d e s m o r e
informat ion about these files.

INDEXED SEQUENTIAL FILES

I n d e x e d s e q u e n t i a l fi l e s a r e m a s s s t o r a g e fi l e s i n
which CRM stores records in sorted order by primary
k e y. T h e t a s k c a n a c c e s s r e c o r d s i n d i v i d u a l l y b y
k e y o r s e q u e n t i a l l y. T h e r e f o r e , t h e a d v a n t a g e s o f
random access a re comb ined w i th t hose o f so r ted
sequential access.

C R M f a c i l i t a t e s r a n d o m a c c e s s b y c r e a t i n g a n d
m a i n t a i n i n g a n i n d e x t h a t l i n k s t h e k e y o f e a c h
record w i th a loca t ion in a fi le . CRM ensures tha t
the physical order of the records is the same as the
l o g i c a l k e y o r d e r , t h e r e b y a l l o w i n g s o r t e d
sequential access.

C R M m a i n t a i n s t h e i n d e x i n fi x e d - l e n g t h i n d e x
b l o c k s , w h i c h a r e s e p a r a t e f r o m t h e fi x e d - l e n g t h
d a ta b l o cks . Bo th t yp e s o f b l o cks a re p a r t o f t h e
s a m e fi l e . T h e i n d e x b l o c k s c o n t a i n t h e p r i m a r y
keys, and the data blocks contain the records.

The user must c reate indexed sequent ia l fi les in a
batch environment before using them in a batch or a
t r ansac t i on env i r onmen t . The FLBLOK u t i l i t y g i ves
suggested MBL values for a given file. The CRM AAM
Refe rence Manua l p rov ides more in fo rmat ion abou t
th i s u t i l i t y and i ndexed sequen t i a l fi l es .

DIRECT ACCESS FILES

Di rec t access fi les a re mass s to rage fi les in wh ich
CRM stores records by using a randomizing (hashing)
a l go r i t hm on t he p r ima ry key. I n t h i s t ype o f fi l e ,
the phys ica l o rde r o f the records i s d i f fe ren t f rom
the logical key order.

CRM does not use an index for the keys. The task
specifies the primary key, and CRM uses the hashing
algor i thm to locate the record.

D i r e c t a c c e s s fi l e s c o n t a i n fi x e d - l e n g t h b l o c k s .
The user must create di rect access fi les in a batch
e n v i r o n m e n t b e f o r e u s i n g t h e m i n a b a t c h o r a
transact ion environment.

C R M p r o v i d e s t w o u t i l i t i e s f o r u s e w i t h d i r e c t
a c c e s s fi l e s . T h e k e y a n a l y s i s u t i l i t y t e s t s
h a s h i n g a l g o r i t h m s f o r e f f e c t i v e n e s s i n p r o v i d i n g
u n i f o r m d i s t r i b u t i o n o f r e c o r d k e y s . T h e C R E AT E
u t i l i t y c r e a t e s d i r e c t a c c e s s fi l e s m o r e r a p i d l y
than the conven t iona l method o f read ing inpu t and
c a l l i n g C R M t o w r i t e e a c h r e c o r d ; S o r t / M e r g e i s
requ i red when us ing th is u t i l i t y.

ACTUAL KEY FILES

Ac tua l key fi les con ta in reco rds whose key va lues
spec i f y t he ac tua l s t o rage l oca t i on o f a r eco rd i n
t he fi l e . I n con t ras t t o t he keys f o r d i r ec t access
or indexed sequent ia l fi les tha t requ i re the sys tem
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t o t r a n s l a t e a k e y v a l u e t o a fi l e p o s i t i o n , t h e
k e y s o f a c t u a l k e y fi l e s p r o v i d e t h e s y s t e m w i t h
fi le pos i t i on . Ac tua l key fi l es use a b lock number
and a record s lot number in that b lock as the key
for a given record.

An ac tua l key has no l og i ca l connec t i on w i t h t he
reco rd i t i den t i fies . Th i s use o f keys d i f f e r s f r om
t h a t i n d i r e c t a n d i n d e x e d s e q u e n t i a l fi l e
o r g a n i z a t i o n s . I n t h e s e fi l e o r g a n i z a t i o n s , k e y s
a r e p r o v i d e d b y t h e u s e r ; t y p i c a l l y t h e y c o n t a i n
i n f o r m a t i o n t h a t h a s e x t e r n a l m e a n i n g , s u c h a s
e m p l o y e e n a m e o r i n v e n t o r y p a r t n u m b e r. A c t u a l
keys, on the other hand, have no purpose other than
u n i q u e i d e n t i fi c a t i o n a n d l o c a t i o n o f r e c o r d s .
However, a l te rna te keys can be defined fo r ac tua l
k e y fi l e s t h u s p r o v i d i n g t h e a b i l i t y t o a c c e s s t h e
fi le by ex te rna l l y mean ing fu l keys . The use r mus t
create actual key files before using them under TAF.

MULTIPLE KEY FILES

Mul t ip le key fi les are fi les of one of the preceding
types assoc ia ted w i th an index fi le . The index fi le
describes alternate keys, which must be embedded in
t h e d a t a r e c o r d . F o r e a c h a l t e r n a t e k e y d e fi n e d ,
the index file establ ishes a correspondence between
each alternate key value on one or several pr imary
k e y v a l u e s . T h e i n d e x fi l e h a s a t h r e e - l e v e l
indexed sequent ia l s t ruc tu re . A l te rna te key access
to a record is done th rough the index fi le by fi rs t
fi n d i n g t h e c o r r e s p o n d i n g p r i m a r y k e y , t h e n
r e t r i e v i n g t h e r e c o r d f r o m t h e d a t a fi l e .
Successive sequential accesses retrieve primary keys
a s s o c i a t e d w i t h a n a l t e r n a t e k e y v a l u e a n d i t s
s u c c e s s o r s . I t i s t h e u s e r ' s r e s p o n s i b i l i t y t o
de te rmine the a l te rna te key va lue f rom the record
returned s ince the key is embedded in the record.
A n e n d o f k e y s t a t u s i s r e t u r n e d b e f o r e e a c h
al ternate key change. Access ing a fi le by a l ternate
k e y e s t a b l i s h e s t h a t a l t e r n a t e k e y a s t h e c u r r e n t
key fo r fu r ther accesses . Opera t ions tha t wr i te on
t h e fi l e a f f e c t t h e c u r r e n t k e y o r t h e p o s i t i o n i n
terms of alternate key and associated primary key in
that the key access wi l l be set to the pr imary key
after the operat ion is completed. However, changing
t h e a l t e r n a t e k e y c u r r e n t l y i n u s e t o a d i f f e r e n t
al ternate key sets the al ternate key posi t ion to the
fi r s t a l t e r n a t e k e y v a l u e s a t i s f y i n g t h e r e q u e s t .
I f t he pos i t i on ing reques t canno t be sa t i sfied , t he
fi le is pos i t ioned at EOI .

ALTERNATE KEY USAGE

The TAF user spec ifies an a l te rnate key us ing the
key- ident ifier parameter on an appropr ia te request .
T h e k e y - i d e n t i fi e r s p e c i fi e s w h i c h a l t e r n a t e k e y
descript ion statement (AKY) in the xxJ file is to be
u s e d . A n a l t e r n a t e k e y c a n b e d e l e t e d f r o m t h e
index fi le by using the MIPGEN ut i l i ty. To mainta in
the co r rec t o rd i na l s f o r t he o the r a l t e rna te keys ,
the da ta base admin is t ra to r must define a de le ted
a l te rna te key in xxJ fi le .

In a t ransac t i on env i ronmen t , seve ra l t r ansac t i ons
m i g h t a t t e m p t t o u p d a t e t h e s a m e r e c o r d
s imu l taneous ly. TAF/CRM reques ts p rov ide fi le and
record lock ing capab i l i t ies to ensure tha t on ly one
transaction updates a record at a time.

A simultaneous update occurs when two transactions
read the same record and update i t . Because there
might have been a delay between the t ime the first
t ransact ion reads and updates a record, the second
t ransac t ion m igh t have read the record be fo re the
update occurred. I f the second transact ion makes a
decision based on the contents of the record before
the update occurred, an incorrect decis ion might be
made.

To a v o i d t h i s s i t u a t i o n , t h e fi r s t t r a n s a c t i o n m u s t
l o c k t h e r e c o r d , u p d a t e i t , a n d u n l o c k i t . T h e
second t ransact ion cannot lock the record unt i l the
fi r s t t r a n s a c t i o n u n l o c k s i t , t h e r e b y e l i m i n a t i n g
the update problem.

TA F / C R M k e e p s t r a c k o f l o c k s b y t r a n s a c t i o n .
The re fo re , t asks i n a t r ansac t i on can access fi l es
a n d r e c o r d s l o c k e d b y o t h e r t a s k s i n t h a t
t ransac t i on .

DEADLOCKS

TAF/CRM also prevents deadlocks f rom occurr ing. A
deadlock occurs when two t ransact ions have locked
d i f f e ren t r eco rds o r fi l es and now wan t access t o
t h e r e c o r d o r fi l e h e l d b y t h e o t h e r t r a n s a c t i o n .
A s a r e s u l t , b o t h t r a n s a c t i o n s c o u l d e n d u p i n a
wait ing state. TAF/CRM returns an error status code
a n d r e l e a s e s a l l r e c o r d a n d fi l e l o c k s h e l d b y a
transaction when the transaction is unable to lock a
r e c o r d o r fi l e . T h e t r a n s a c t i o n m u s t r e e s t a b l i s h
al l necessary locks.

Appendix C shows the error status codes returned to
a t ransact ion af ter a t tempt ing to per form a request
on a file or record held by another transaction.

FILE ACCESS CONFLICTS

A n o t h e r p r o b l e m c a n o c c u r w h e n a t r a n s a c t i o n
a t t e m p t s t o a c c e s s a fi l e . E a c h fi l e a l l o w s a
c e r t a i n n u m b e r o f t r a n s a c t i o n s t o a c c e s s i t
c o n c u r r e n t l y ; t h e u s e r ' s p a r a m e t e r i n t h e x x J fi l e
spec ifies th i s number. Re fe r to the TAF Refe rence
M a n u a l , S y s t e m F i l e s s e c t i o n . I f a t r a n s a c t i o n
t r i e s t o a c c e s s a fi l e a n d c a u s e s t h e u s e r ' s
p a r a m e t e r f o r t h e fi l e t o b e e x c e e d e d , TA F / C R M
r e t u r n s a n e r r o r s t a t u s c o d e a n d c l o s e s a l l fi l e s
t h e t r a n s a c t i o n h a s o p e n e d . T h e r e f o r e , i t i s
usua l ly bet ter to OPEN a l l fi les before issu ing any
r e q u e s t s t h a t m a n i p u l a t e ( t h a t i s , r e a d , w r i t e ,
r e w r i t e , a n d s o o n ) r e c o r d s i n t h e s e fi l e s .
Furthermore, t ransact ions should unlock records and
fi l e s a s s o o n a s p o s s i b l e t o a l l o w o t h e r
transactions to access them.

FILE AND RECORD LOCKING
A t a s k i s a p r o g r a m w i t h a TA F i n t e r f a c e t h a t
p e r f o r m s a s p e c i fi c f u n c t i o n . A t a s k o r s e v e r a l
t a s k s p e r f o r m a s e q u e n c e o f e v e n t s c a l l e d a
t ransac t ion .

NOTE 1

F i l e l o c k i n g i s n o t n o r m a l l y u s e d
b e c a u s e o f p o s s i b l e p e r f o r m a n c e
d e g r a d a t i o n . L o c k i n g a t t h e r e c o r d
leve l i s p re fe rab le .
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COBOL INTERFACE TO TAF/CRM

/^=\

This section describes the COBOL interface to
TAF/CRM. Included are definitions of the request
parameters, explanations of each request, and the
calling formats for COBOL.

REQUEST PARAMETER DEFINITIONS
The parameters that appear in the requests described
in this section are listed in table 3-1. All data
names must conform to the rules for naming user-
defined word 8 (refer to the COBOL 5 Reference
Manual).

If the taf-status field indicates that a CRM error
has occurred, the file is not opened. The file may
be defective and cannot be accessed.

The data administrator specifies the file name and
other file characterist ics when creating the xxJ
file. Refer to the TAF 1 Reference Manual, System
Files section.

OPEN requests may be issued before or after a DBEGIN
request; however, it is better to open files before
a DBEGIN request to eliminate the possibility of
DBFREE processing.

REQUESTS
The remainder of this section explains each request
and gives the calling format for COBOL. Optional
parameters are enclosed in brackets. Refer to table
3-1 for descriptions of each parameter.

Errors in the calling format abort the job.

The t ask shou ld exam ine t he t a f - s t a tus and
crm-status parameter fields whenever applicable.
The taf-status error status codes are l isted in
appendix A. The crm-status error status codes
appear in the CRM AAM 2 Reference Manual.

Appendix B gives the following programming aids.
• A list of the error status codes that can be

returned for each request.

• A table that g ives the cal l ing formats in
COBOL under the batch and transaction
environments.

OPEN REQUEST

The OPEN request allows access to a file by a
t ransac t i on . The t r ansac t i on mus t i s sue t h i s
request before issuing any other request on the file.

The format is:

ENTER "OPEN" USING xxpfni,taf-status,crm-status.

If the taf-status field indicates that not enough
table space exists (error status code 6), TAF/CRM
closes all files that the transaction has opened.
If this happens within a begin-commit sequence, a
DBFREE request is processed before returning. The
transaction must reopen all required files.

CLOSE REQUEST

The CLOSE request terminates processing of a file by
a t ransac t i on , t he reby a l l ow ing an add i t i ona l
transaction to access the file.

The format is:

ENTER "CLOSE" USING xxpfni,taf-status ,crm-status.

The transaction should close any file not in use
because only a limited number of transactions can
access a file simultaneously. The TAF CEASE request
c loses a l l fi les ( refer to the TAF 1 Reference
Manual).

A recoverable file may not be closed from within a
begin-commit sequence.

DBEGIN REQUEST

The DBEGIN request designates the start of a begin-
commit sequence (refer to section 5). A task must
issue a DBEGIN request before it modifies any data
base file(s) designated as recoverable in a CRM
statement in the xxJ file. Only one begin-commit se
quence is allowed at one time from a transaction.
This means that a DBEGIN request must be closed by a
corresponding DBFREE or DBCOMIT request before
another DBEGIN can be issued. However, multiple
nonnested begin-commit sequences are allowed in a
single transaction. After a DBEGIN request, any
lock conflict causes TAF/CRM to process a DBFREE
request before returning.
The format is:

ENTER "DBEGIN" USING begin-id, taf-status.

Refer to section 5 for more information on using
this request.
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DBCOMIT REQUEST READ REQUEST

T h e D B C O M I T r e q u e s t d e s i g n a t e s t h e e n d o f a
begin-commit sequence. A successfu l complet ion of
th is request means that a l l updates to recoverable
fi l e s m a d e b y t h i s t r a n s a c t i o n b e t w e e n t h e l a s t
D B E G I N r e q u e s t a n d t h i s D B C O M I T r e q u e s t a r e
permanently made to the data base; these changes
canno t be r o l l ed back . A l l r eco rds l ocked by t he
task a re un locked when th is reques t i s execu ted .
A l l fi l e s l o c k e d b y t h e t a s k r e m a i n l o c k e d . T h i s
r e q u e s t h a s n o e f f e c t o n u p d a t e s m a d e t o
nonrecoverab le fi les .

The format is:

ENTER "DBCOMIT" USING taf-status.

The READ reques t reads a reco rd i n to a work ing
storage area. This request reads a specific record.

The format is:

ENTER "READ" USING xxpfni,taf-status,crm-status,
wsa-name,wsa-length,record-length,key-name,
k e y - o f f s e t [ , k e y - s t a t u s . k e y - i d e n t i fi e r. k e y -
area ,key-area- length, lock-status] .

The READ request permi ts a t ransact ion to read a
r e c o r d t h a t a n o t h e r t r a n s a c t i o n h a s l o c k e d . T h e
l o c k s t a t u s o f t h e r e c o r d i s a v a i l a b l e t o t h e
reading transact ions.

Refer to sect ion 5 for more information on the use
of th is request .

DBFREE REQUEST

T h e D B F R E E r e q u e s t t e r m i n a t e s a b e g i n - c o m m i t
sequence and, in effect, cancels all updates made to
r e c o v e r a b l e fi l e s s i n c e t h e p r e c e d i n g D B E G I N
r e q u e s t . A l l r e c o r d s l o c k e d b y t h i s t a s k w i l l b e
u n l o c k e d w h e n t h i s r e q u e s t i s e x e c u t e d . A l l fi l e s
locked by this task will remain locked.

LOCK, FLOCK, WRITE, REWRITE, and DELETE requests are
processed like a DBFREE request if they cause a lock
c o n fl i c t . T h i s i s c a l l e d i n t e r n a l D B F R E E
p r o c e s s i n g . I f t h i s h a p p e n s , a l l fi l e a n d r e c o r d
l o c k s a r e r e l e a s e d ( u n l o c k e d ) . I n t e r n a l D B F R E E
process ing is per formed on an OPEN request i f a
taf-status error 6 (not enough table space) occurs.

The format is:

ENTER "DBFREE" USING taf-status.

Refer to sect ion 5 for more information on the use
of th is request .

DBSTAT REQUEST

T h e D B S TAT r e q u e s t r e t u r n s t h e b e g i n - c o m m i t
i d e n t i fi e r s f o r t h e c u r r e n t b e g i n - c o m m i t s e q u e n c e
a n d t h e m o s t r e c e n t s u c c e s s f u l l y c o m p l e t e d
begin-commit sequence. This request may be used at
any t ime by the task; however, i ts pr imary purpose
i s t o e n a b l e r e s t a r t e d m u l t i p l e b e g i n - c o m m i t
sequence t ransact ions to determine the appropr iate
restar t po in t . When used for th is purpose, i t must
be execu ted upon res ta r t p r i o r t o any o the r da ta
manager requests.

The format is:

ENTER "DBSTAT" USING new-id, taf-status, old-id.

Refer to section 5 for more information on the use
of th is request .

READN REQUEST

The READN request reads the next sequential record
in to a wo rk ing s to rage a rea . The READN reques t
returns the record whose key is next in the keyl ist
b e i n g a c c e s s e d . F o r d i r e c t a c c e s s fi l e s b e i n g
accessed by primary key, the READN request reads the
next record regardless of the primary key.

The format is:

ENTER "READN" USING xxpfni,taf-status,crm-status,
wsa-name,wsa-length,record-length,key-area,
key -a rea - l eng th [ . key -s ta tus . l ock -s ta tus ] .

The READN request permits a transaction to read a
r e c o r d t h a t a n o t h e r t r a n s a c t i o n h a s l o c k e d . T h e
l o c k s t a t u s o f t h e r e c o r d i s a v a i l a b l e t o t h e
reading t ransact ion.

READM REQUEST

The READM request reads a record into a work ing
s t o r a g e a r e a u s i n g t h e m a j o r k e y. T h i s r e c o r d i s
the first record that has a primary key greater than
or equal to the specified major key.

When access is by primary key, the READM request is
va l id on ly for indexed sequent ia l fi les .

The format is:

ENTER "READM" USING xxpfni,taf-status,crm-status,
wsa-name,wsa-length,record- length,key-area,key-
area-length,key-name,key-offset,maj or-key-
l e n g t h [ , k e y - s t a t u s . k e y - i d e n t i fi e r , l o c k - s t a t u s ] .

This request is usefu l when processing a group of
r eco rds whose p r ima ry keys beg in w i t h t he same
characters.

The READM request permits a transaction to read a
r e c o r d t h a t a n o t h e r t r a n s a c t i o n h a s - l o c k e d . T h e
l o c k s t a t u s o f t h e r e c o r d i s a v a i l a b l e t o t h e
reading t ransact ion.
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Table 3-1. Request Parameters (Sheet 1 of 3)

Parameter Type D e fi n i t i o n

xxp fn i

t a f - s t a t u s

crm-status

0 1 - l e v e l

01 - leve l , computa t iona l - l

01 - leve l . computa t iona l - l

wsa-name

wsa-length

record- length

P̂=v.

key-area

key-area- length

key-name

k e y - o f f s e t

01- leve l

01 - leve l , computa t iona l - l

01- leve l ,computa t iona l - l

0 1 - l e v e l

01 - leve l , computa t iona l - l

0 1 - l e v e l

01 - leve l , computa t iona l - l

A t w o - t o s e v e n - c h a r a c t e r
s p e c i fi e d i n t h e x x J fi l e .

fi l e

A d a t a n a m e t h a t s p e c i fi e s t h e fi e l d t o
conta in the er ror s ta tus code re turned by
TA F. R e f e r t o a p p e n d i x A f o r a l i s t o f
the error status codes.

A d a t a n a m e t h a t s p e c i fi e s t h e fi e l d t o
conta in the er ror s ta tus code re turned by
CRM. This parameter has meaning only when
t h e t a f - s t a t u s p a r a m e t e r i s 8 . R e f e r t o
the CRM AAM Reference Manual for a list of
C R M e r r o r s t a t u s c o d e s . T h e C R M A A M
R e f e r e n c e M a n u a l l i s t s t h e C R M e r r o r
s t a t u s c o d e s a s o c t a l v a l u e s ; t h e
programmer must convert them to decimal.

A d a t a n a m e t h a t s p e c i fi e s t h e a r e a t o
c o n t a i n t h e r e c o r d a f t e r i s s u i n g a r e a d
reques t . I t i s a l so the name o f the a rea
f r o m w h i c h a w r i t e r e q u e s t o b t a i n s t h e
record.

A da ta name tha t spec ifies the leng th ( in
c h a r a c t e r s ) o f t h e a r e a i d e n t i fi e d b y t h e
wsa-name parameter. This parameter cannot
b e l e s s t h a n t h e v a l u e o f t h e m r l
parameter in the xxJ fi le .

A data name that spec ifies the length ( in
c h a r a c t e r s ) o f a r e c o r d r e t u r n e d b y
TAF/CRM a f te r i ssu ing a read reques t . I t
i s a l s o t h e l e n g t h o f t h e r e c o r d t o b e
w r i t t e n t o t h e d a t a b a s e f r o m t h e a r e a
i d e n t i fi e d b y t h e w s a - n a m e p a r a m e t e r .
This parameter cannot exceed the value of
the mrl parameter in the xxJ file.

A d a t a n a m e t h a t s p e c i fi e s t h e fi e l d t o
c o n t a i n t h e p r i m a r y k e y r e t u r n e d a f t e r
i s s u i n g a r e a d r e q u e s t o n a n i n d e x e d
s e q u e n t i a l fi l e . T h i s fi e l d m u s t b e l a r g e
enough to contain the primary key.

A data name that spec ifies the length ( in
c h a r a c t e r s ) o f t h e fi e l d i d e n t i fi e d b y t h e
k e y - a r e a p a r a m e t e r . T h e v a l u e o f t h i s
parameter cannot be less than the value of
the k l parameter in the xxJ fi le.

A d a t a n a m e t h a t c o n t a i n s t h e k e y
current ly being used to access the record
(p r imary o r a l t e rna te ) . The key need no t
b e a 0 1 - l e v e l d a t a n a m e . R e f e r t o t h e
key-offset parameter for an example.

A da ta name tha t spec ifies the beg inn ing
c h a r a c t e r p o s i t i o n o f t h e k e y ( k e y - n a m e
parameter).
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Table 3-1. Request Parameters (Sheet 2 of 3) . / * ^ % i

Parameter

major-key- length

count

beg in- id

new-id

Type

01- leve l ,computa t iona l - l

o l d - i d

key-status

01- leve l ,computa t iona l - l

0 1 - l e v e l

0 1 - l e v e l

01- leve l

01 - leve l , computa t iona l - l

D e fi n i t i o n

For example , the fo l lowing por t ion o f the
work ing-s to rage sec t ion con ta ins the fi rs t
part of a record cal led REC0RD-1, and a
three-charac ter key (p r imary or a l te rna te)
called KEY-1.

01 REC0RD-1.
02 FIELD-1 PICTURE 9(6).
02 KEY-1 PICTURE XXX.
02 FIELD-2 PICTURE 9(5).

T h e p r i m a r y k e y o c c u p i e s c h a r a c t e r
pos i t ions 7 , 8 , and 9 o f the record . The
key-offset parameter must be assigned the
value 7. The key-name parameter must be
RECORD-1, even though the name of the key
is KEY-1.

A data name that spec ifies the length ( in
c h a r a c t e r s ) o f t h e m a j o r k e y. T h e m a j o r
k e y i s t h e l e a d i n g p o r t i o n o f t h e k e y.
The length of the major key must be less
t h a n o r e q u a l t o t h e l e n g t h o f t h e k e y.
This parameter applies only to the READM
and START requests.

A data name that specifies the number of
r e c o r d s t o s k i p . T h i s v a l u e m u s t b e
p o s i t i v e . T h e r e q u e s t s p e c i fi e s e i t h e r
forward or backward.

T h e b e g i n - c o m m i t i d e n t i fi e r . I t i s a
t a s k - s u p p l i e d v a l u e , fi v e c h a r a c t e r s i n
l e n g t h , l e f t - j u s t i fi e d , w i t h b l a n k fi l l .

A d a t a i t e m t o w h i c h t h e c u r r e n t
b e g i n - c o m m i t i d e n t i fi e r i s r e t u r n e d . I t
m u s t b e 1 0 c h a r a c t e r s ( 6 0 b i t s ) i n
l e n g t h . T h e i d e n t i fi e r i s r e t u r n e d t o t h e
l e f t m o s t fi v e c h a r a c t e r s ( u p p e r 3 0 b i t s )
o f t h e w o r d . I f n o c u r r e n t b e g i n - c o m m i t
i d e n t i fi e r e x i s t s , b l a n k s a r e r e t u r n e d .
I n e i t h e r c a s e , t h e r i g h t m o s t fi v e
characters (lower 30 bits) are not changed.

A d a t a i t e m t o w h i c h t h e m o s t r e c e n t
s u c c e s s f u l l y c o m p l e t e d b e g i n - c o m m i t
s e q u e n c e i d e n t i fi e r i s r e t u r n e d . I t m u s t
be 10 characters (60 b i ts ) in length. The
i d e n t i fi e r i s r e t u r n e d t o t h e l e f t m o s t
fi v e c h a r a c t e r s ( u p p e r 3 0 b i t s ) o f t h e
w o r d . I f n o b e g i n - c o m m i t s e q u e n c e h a s
s u c c e s s f u l l y c o m p l e t e d , b l a n k s a r e
r e t u r n e d . I n e i t h e r c a s e , t h e r i g h t m o s t
fi v e c h a r a c t e r s ( l o w e r 3 0 b i t s ) a r e n o t
changed.

A data item to which TAF/CRM returns the
key status code.

0 O n k e y.

1 N o t o n k e y. t

2 E n d o f k e y.

4 End o f i n fo rma t ion fo r th i s key.

TFor the key-relation value GE, the key-status is 1 if an equal key value is not in the index file.
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Table 3-1. Request Parameters (Sheet 3 of 3)

Parameter Type D e fi n i t i o n

k e y - i d e n t i fi e r 01 - leve l , computa t iona l - l A d a t a i t e m c o n t a i n i n g a v a l u e t h a t
s p e c i fi e s t h e k e y ( a l t e r n a t e o r p r i m a r y )
for the access.

< 0 No change in key access .

0 P r i m a r y k e y .

N Va l u e a s s o c i a t e d w i t h t h e k e y
b y a n A K Y T / s t a t e m e n t a n d
a s s i g n e d b y t h e d a t a b a s e
a d m i n i s t r a t o r . T h e A K Y
s t a t e m e n t d e s c r i b e s t h e
a l te rna te key.

k e y - r e l a t i o n 01- leve l A d a t a i t e m c o n t a i n i n g a v a l u e t h a t
s p e c i fi e s t h e p o s i t i o n o f t h e fi l e ,
r e l a t i v e t o t h e g i v e n k e y , a f t e r t h e
opera t ion .

E Q O n t h e k e y .

G E O n o r a f t e r t h e k e y.

G T A f t e r t h e k e y .

l ock -s ta tus 01- leve l , computa t iona l - l The data item to which TAF/CRM returns the
lock status of the record just read.

0 N e i t h e r t h e r e c o r d n o r t h e
fi l e w a s l o c k e d b y a n o t h e r
t r a n s a c t i o n .

2 T h e fi l e c o n t a i n i n g t h e r e c o r d
w a s l o c k e d b y a n o t h e r
t r a n s a c t i o n .

3 T h e r e c o r d w a s l o c k e d b y
another t ransact ion .

tRefer to the descr ip t ion of the xxJ file in the TAF Reference Manual.

0̂ *̂
READL REQUEST

The READL request reads a record in to a work ing
storage area and locks the record.

The format is:

ENTER "READL" USING xxpfni,taf-status,crm-status,
wsa-name,wsa-length,record-length.key-name,
k e y - o f f s e t [ . k e y - s t a t u s . k e y - i d e n t i fi e r. k e y - a r e a ,
key-a rea- leng th ] .

T h e R E A D L r e q u e s t p e r m i t s o t h e r t r a n s a c t i o n s t o
access t he reco rd on l y f o r r ead ing (no l ock ing i s
al lowed). The transaction issuing the READL request
s h o u l d u n l o c k t h e r e c o r d w h e n t h e r e c o r d i s n o
longer needed (refer to UNLOCK Request).

I f t h e l o c k c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r
occu rs , and TAF /CRM re leases a l l r eco rd and fi le
l o c k s h e l d b y t h e t r a n s a c t i o n . I f a b e g i n - c o m m i t
sequence is ac t i ve when th is happens , a DBFREE
request is per formed. I f a crm-status er ror occurs ,
t h e r e c o r d r e m a i n s l o c k e d ; t h i s a l l o w s t h e
transaction to modify the record (using the REWRITE
r e q u e s t ) w i t h o u t a l l o w i n g a n o t h e r t r a n s a c t i o n t o
mod i f y i t .

READNL REQUEST

The READNL request reads the next sequential record
in to a work ing s to rage a rea and locks the reco rd .
The READNL request reads the record having the next
h ighest key. For d i rec t access fi les be ing accessed
by pr imary key, the READNL request reads the next
record regardless of the primary key.

The format is:

ENTER "READNL" USING xxpfni,taf-status,
crm-status,wsa-name,wsa- length,record- length,
key -a rea ,key -a rea - l eng th [ . key -s ta tus ] .

The READNL reques t pe rm i ts o the r t ransac t ions to
a c c e s s t h e r e c o r d o n l y f o r r e a d i n g ( n o l o c k i n g i s
a l l o w e d ) . T h e t r a n s a c t i o n i s s u i n g t h e R E A D N L
request should unlock the record when the record is
no longer needed (refer to UNLOCK Request).

I f t h e l o c k c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r
o c c u r s , a n d TA F / C R M r e l e a s e s a l l r e c o r d a n d fi l e
l o c k s h e l d b y t h e t r a n s a c t i o n . I f a b e g i n - c o m m i t
sequence i s ac t i ve when th i s happens , a DBFREE
request i s per fo rmed. I f a c rm-s ta tus er ror occurs ,
the record remains locked.
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WRITE REQUEST

The WRITE request writes a new record.

The format is:

ENTER "WRITE" USING xxpfni,taf-status,crm-status,
wsa-name,record-length,key-name,key-offset
[ , key -a rea ,key -a rea - l eng th ] . t

Internal ly, the sequence for th is request is:

1 . I f t h e r e q u e s t p e r t a i n s t o a r e c o v e r a b l e
fi le and no DBEGIN i s ou t s tand ing , r e tu rn
w i t h a t a f - s t a t u s e r r o r o f 3 0 ; o t h e r w i s e ,
continue with the fol lowing steps.

2 . Lock the record on the fi le i f the record is
not already locked by this transaction.

3. Write an empty before image of the record to
the before image recovery file.

4 . Wr i te the record on the fi le .

5 . Wr i t e t he a f t e r image o f t he reco rd t o t he
af te r image recover fi le .

6 . Return cont ro l to the ca l l ing task.

If the lock can be granted, the record remains locked
a f te r the reques t i s p rocessed . I f the lock cannot
be granted, a ta f -s tatus error occurs and TAF/CRM
performs a DBFREE before returning contro l to the
task .

DELETE REQUEST

The DELETE request deletes a record.

The format is:

ENTER "DELETE" USING xxpfni,taf-status,
crm-status,key-name,key-offset .

Internal ly, the sequence for th is request is :

1 . I f t h e r e q u e s t p e r t a i n s t o a r e c o v e r a b l e
fi l e a n d n o D B E G I N i s o u t s t a n d i n g , r e t u r n
w i t h a t a f - s t a t u s e r r o r o f 3 0 ; o t h e r w i s e ,
cont inue wi th the fo l lowing steps.

2 . L o c k t h e r e c o r d i f i t i s n o t a l r e a d y l o c k e d
by th is t ransac t ion .

3. Wr i te the before image of the record to the
before image recovery file.

4. Delete the record.

5 . W r i t e a n e m p t y a f t e r i m a g e r e c o r d t o t h e
af te r image recovery fi le .

I f t h e l o c k c a n b e g r a n t e d , t h e r e c o r d r e m a i n s
locked a f t e r t he reques t i s p rocessed . I f t he l ock
c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r o c c u r s a n d
TAF/CRM performs a DBFREE before returning control
to the task.

/ * = ^ K

REWRITE REQUEST

The REWRITE request replaces an existing record.

The format is:

ENTER "REWRITE" USING xxpfni,taf-status,
crm-status,wsa-name,record-length,key-name,
k e y - o f f s e t .

Internal ly, the sequence for th is request is :

1 . I f t h e r e q u e s t p e r t a i n s t o a r e c o v e r a b l e
fi le and no DBEGIN i s ou t s tand ing , r e tu rn
w i t h a t a f - s t a t u s e r r o r o f 3 0 ; o t h e r w i s e ,
continue with the fol lowing steps.

2 . Lock the record , i f i t i s no t a l ready locked
by th is t ransac t ion .

3. Wri te the before image of the record to the
before image recovery file.

4. Update the record.

5 . Wr i t e t he a f t e r image o f t he reco rd t o t he
af ter image recovery fi le .

6 . Return cont ro l to the ca l l ing task.

I f t he l ock i s g ran ted , t he reco rd rema ins l ocked
a f te r the reques t i s p rocessed . I f the lock cannot
be granted, a ta f -s tatus error occurs and TAF/CRM
performs a DBFREE before returning contro l to the
task .

LOCK REQUEST

The LOCK request locks a record.

The format is:

ENTER "LOCK" USING xxpfni,taf-status,key-name,
k e y - o f f s e t .

The LOCK reques t permi ts a t ransac t ion to lock a
group of records before performing any requests on
them, thereby saving t ime i f TAF/CRM cannot grant
one of the locks.

T h e t r a n s a c t i o n i s s u i n g t h e L O C K r e q u e s t s h o u l d
u n l o c k t h e r e c o r d w h e n t h e r e c o r d i s n o l o n g e r
needed (refer to UNLOCK Request).

UNLOCK REQUEST

The UNLOCK request unlocks a record.

The format is:

ENTER "UNLOCK" USING xxpfni,taf-status,key-name,
k e y - o f f s e t .

Th is reques t i s no t a l l owed w i th in a beg in -commi t
s e q u e n c e f o r r e c o r d s i n r e c o v e r a b l e fi l e s . A
ta f -s ta tus e r ro r (29) i s re tu rned.

^ ^ $ \

tOpt ional parameters are for actual key files.
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/ # ^ FLOCK REQUEST

The FLOCK request locks a file.

The format is:

ENTER "FLOCK" USING xxpfni,taf-status.

The FLOCK request is useful when not enough record
lock tab le ent r ies ex is t or when cer ta in operat ions
(such as a dump) are required on an ent i re fi le or
w h e n t h e r e i s a n e e d t o r e t a i n t h e l o c k s a f t e r a
DBCOMIT or DBFREE request.

The t ransact ion issu ing the FLOCK request shou ld
un lock t he fi l e when t he fi l e i s no l onge r needed
(refer to UNFLOCK Request).

I f t h e l o c k c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r
occu rs , and TAF /CRM re leases a l l r eco rd and fi le
l o c k s h e l d b y t h e t r a n s a c t i o n . I f a b e g i n - c o m m i t
sequence is ac t i ve when th is happens , a DBFREE
request is performed.

UNFLOCK REQUEST

The UNFLOCK request unlocks a file.

The format is:

ENTER "UNFLOCK" USING xxpfni,taf-status.

Th is reques t i s no t a l l owed w i th in a beg in -commi t
s e q u e n c e f o r r e c o v e r a b l e fi l e s . A t a f - s t a t u s e r r o r
(29) is returned.

REWIND REQUEST

The REWIND request rewinds a file to the beginning
of information or the beginning of the key sequence.

The format is:

ENTER "REWIND" USING xxpfni,taf-status,
c rm-s ta tus .

SKIPFL REQUEST

T h e S K I P F L r e q u e s t p o s i t i o n s a fi l e f o r w a r d t h e
number of records specified by the count parameter.
This is done according to the current key sequence
e x c e p t f o r d i r e c t a c c e s s fi l e s b e i n g a c c e s s e d b y
primary key.

The format is:

ENTER "SKIPFL" USING xxpfni,taf-status,
c rm-s ta tus ,count .

This request is not appl icable to non-MIPPED direct
a c c e s s fi l e s .

SKIPBL REQUEST

The SK IPBL reques t pos i t i ons a fi l e backward t he
number of records specified by the count parameter.

The format is:

ENTER "SKIPBL" USING xxpfni,taf-status,
c rm-s ta tus ,count .

This request is not appl icable to non-MIPPED direct
a c c e s s fi l e s .

START REQUEST

T h e S TA RT r e q u e s t p o s i t i o n s a fi l e a t o r a f t e r a
given key.

The format is:

ENTER "START" USING xxpfni,taf-status,crm-status,
key - re l a t i on , key -name ,key -o f f se t [ , key -s ta tus ,
k e y - i d e n t i fi e r , m a j o r - k e y - l e n g t h ] .
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FORTRAN INTERFACE TO TAF/CRM

This sec t i on desc r i bes t he FORTRAN i n te r f ace t o
TA F / C R M . I n c l u d e d a r e d e fi n i t i o n s o f t h e r e q u e s t
parameters , exp lanat ions o f each reques t , and the
calling formats for FORTRAN.

The data base admin is t ra tor spec ifies the fi le name
and other fi le character is t ics when creat ing the xxJ
fi le . Re fe r to the Sys tem F i les sec t ion o f the TAF
Reference Manual.

REQUEST PARAMETER DEFINITIONS
The parameters that appear in the requests described
i n t h i s s e c t i o n a r e l i s t e d i n t a b l e 4 - 1 . A l l d a t a
names must conform to the rules for naming variables
and arrays (refer to the FORTRAN Reference Manuals).

REQUESTS
The remainder of this section explains each request
and gives the cal l ing format for FORTRAN. Optional
parameters are enclosed in brackets. Refer to table
4-1 for descriptions of each parameter.

Errors in the cal l ing format abort the job.

T h e t a s k s h o u l d e x a m i n e t h e t a f - s t a t u s a n d
c r m - s t a t u s p a r a m e t e r fi e l d s w h e n e v e r a p p l i c a b l e .
T h e t a f - s t a t u s e r r o r s t a t u s c o d e s a r e l i s t e d i n
a p p e n d i x A . T h e c r m - s t a t u s e r r o r s t a t u s c o d e s
appear in the CRM AAM Reference Manual.

Appendix B gives the following programming aids.

• A l i s t o f the e r ro r s ta tus codes tha t can be
returned for each request.

• A t a b l e t h a t g i v e s t h e c a l l i n g f o r m a t s i n
FORTRAN under the ba tch and t ransac t ion
environments.

OPEN REQUEST
T h e O P E N r e q u e s t a l l o w s a c c e s s t o a fi l e b y a
t r a n s a c t i o n . T h e t r a n s a c t i o n m u s t i s s u e t h i s
request before issuing any other request on the file.

The format is:

CALL OPEN(xxpfni, taf-status,crm-status)

I f t h e t a f - s t a t u s fi e l d i n d i c a t e s t h a t n o t e n o u g h
tab le space ex is ts (er ror s ta tus code 6) , TAF/CRM
c l o s e s a l l fi l e s t h a t t h e t a s k h a s o p e n e d . I f t h i s
happens within a begin-commit sequence, a DBFREE
r e q u e s t i s p r o c e s s e d b e f o r e r e t u r n i n g . T h e
transact ion must reopen al l required files.

I f t h e t a f - s t a t u s fi e l d i n d i c a t e s t h a t a C R M e r r o r
has occu r red , t he fi l e i s no t r ewound . The fi l e i s
defective and cannot be accessed.

OPEN requests may be issued before or after a DBEGIN
reques t ; however, i t i s be t te r t o open fi les be fo re
a D B E G I N r e q u e s t t o e l i m i n a t e t h e p o s s i b i l i t y o f
DBFREE processing.

CLOSE REQUEST

The CLOSE request terminates processing of a file by
a t r a n s a c t i o n , t h e r e b y a l l o w i n g a n a d d i t i o n a l
t ransac t ion to access the fi le .

The format is:

CALL CLOSE(xxpfni , taf-status,crm-status)

T h e t r a n s a c t i o n s h o u l d c l o s e a n y fi l e n o t i n u s e
because on ly a l im i ted number o f t ransac t ions can
access a file simultaneously. The TAF CEASE request
closes al l files (refer to the TAF Reference Manual).

A recoverable fi le may not be c losed f rom wi th in a
begin-commit sequence.

DBEGIN REQUEST
T h e D B E G I N r e q u e s t d e s i g n a t e s t h e s t a r t o f a
beg in -commi t sequence ( re fe r to sec t ion 5 ) . A task
must issue a DBEGIN request before i t modifies any
data base file(s) designated as recoverable in a CRM
s t a t e m e n t i n t h e x x J fi l e . O n l y o n e b e g i n - c o m m i t
sequence is al lowed at one t ime from a transaction.
This means that a DBEGIN request must be closed by a
cor responding DBFREE or DBCOMIT request before
ano the r DBEGIN can be i ssued . However, mu l t i p le
nonnested begin-commit sequences are al lowed in a
s i n g l e t r a n s a c t i o n . A f t e r a D B E G I N r e q u e s t , a n y
lock conflict causes TAF/CRM to process a DBFREE
request before returning.

The format is:

CALL DBEGIN (begin-id,taf-status)

Refer to sect ion 5 for more informat ion on the use
of th is reques t .

DBCOMIT REQUEST
T h e D B C O M I T r e q u e s t d e s i g n a t e s t h e e n d o f a
beg in-commi t sequence. A success fu l comple t ion o f
th is request means that a l l updates to recoverab le
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fi l e s m a d e b y t h i s t r a n s a c t i o n b e t w e e n t h e l a s t
D B E G I N r e q u e s t a n d t h i s D B C O M I T r e q u e s t a r e
permanently made to the data base; these changes
canno t be r o l l ed back . A l l r eco rds l ocked by t he
task a re un locked when th is reques t i s execu ted .
A l l fi l e s l o c k e d b y t h e t a s k r e m a i n l o c k e d . T h i s
r e q u e s t h a s n o e f f e c t o n u p d a t e s m a d e t o
nonrecoverable fi les.

The format is:

CALL DBCOMIT (taf-status)

Refer to section 5 for more information on the use
of th is request .

READ REQUEST

The READ request reads a record into an array. This
request reads a specific record.

The format is:

CALL READ(xxpfni,taf-status,crm-status,wsa-name,
wsa- length, record- length,key-name,key-offset
[ , k e y - 8 t a t u s , k e y - i d e n t i fi e r, k e y - a r e a ,
key -a rea - l eng th , l ock -s ta tus ] )

The READ request permi ts a t ransact ion to read a
r e c o r d t h a t a n o t h e r t r a n s a c t i o n h a s l o c k e d . T h e
l o c k s t a t u s o f t h e r e c o r d i s a v a i l a b l e t o t h e
reading t ransact ion.

/<*^N

DBFREE REQUEST

T h e D B F R E E r e q u e s t t e r m i n a t e s a b e g i n - c o m m i t
sequence and, in effect, cancels all updates made to
r e c o v e r a b l e fi l e s s i n c e t h e p r e c e d i n g D B E G I N
r e q u e s t . A l l r e c o r d s l o c k e d b y t h i s t a s k w i l l b e
u n l o c k e d w h e n t h i s r e q u e s t i s e x e c u t e d . A l l fi l e s
locked by this task will remain locked.

LOCK, FLOCK, WRITE, REWRITE, and DELETE requests are
processed like a DBFREE request if they cause a lock
c o n fl i c t . T h i s i s c a l l e d i n t e r n a l D B F R E E
p r o c e s s i n g . I f t h i s h a p p e n s , a l l fi l e a n d r e c o r d
l o c k s a r e r e l e a s e d ( u n l o c k e d ) . I n t e r n a l D B F R E E
process ing is per fo rmed on an OPEN request i f a
taf-status error 6 (not enough table space) occurs.

The format is:

CALL DBFREE (taf-status)

Refer to sect ion 5 for more information on the use
of th is request.

DBSTAT REQUEST

T h e D B S TAT r e q u e s t r e t u r n s t h e b e g i n - c o m m i t
i d e n t i fi e r s f o r t h e c u r r e n t b e g i n - c o m m i t s e q u e n c e
a n d t h e m o s t r e c e n t s u c c e s s f u l l y c o m p l e t e d
begin-commit sequence. This request may be used at
any t ime by the task; however, i ts pr imary purpose
i s t o e n a b l e r e s t a r t e d m u l t i p l e b e g i n - c o m m i t
sequence t ransact ions to determine the appropr ia te
r e s t a r t p o i n t . F o r t h i s p u r p o s e , i t m u s t b e
execu ted upon res ta r t p r i o r t o any o the r recove ry
requests.

The format is:

CALL DBSTAT (old-id,taf-status,new-id)

READN REQUEST

The READN request reads the next sequential record
into an array. The READN request returns the record
w h o s e k e y i s n e x t i n t h e k e y l i s t c u r r e n t l y b e i n g
accessed. For direct access files being accessed by
primary key, the READN request reads the next record
regardless of the primary key.

The format is:

CALL READN(xxpfni,taf-status,crm-status,wsa-name,
wsa- length , record- length ,key-area,key-area-
leng th [ , key -s ta tus , lock -s ta tus ] )

The READN request permits a transaction to read a
r e c o r d t h a t a n o t h e r t r a n s a c t i o n h a s l o c k e d . T h e
l o c k s t a t u s o f t h e r e c o r d i s a v a i l a b l e t o t h e
reading transact ion.

READM REQUEST

The READM reques t reads a record in to an a r ray.
Th i s reco rd i s t he fi rs t reco rd tha t has a p r imary
k e y g r e a t e r t h a n o r e q u a l t o t h e s p e c i fi e d m a j o r
k e y. W h e n a c c e s s i s b y p r i m a r y k e y, t h e R E A D M
request is va l id on ly for indexed sequent ia l fi les.

The format is:

CALL READM(xxpfni,taf-status,crm-status,wsa-name,
wsa- length , record- length ,key-area,key-area-
length ,key-name,key-offset,major-key- length
[ , k e y - s t a t u s , k e y - i d e n t i fi e r , l o c k - s t a t u s ] )

Th is request is usefu l when process ing a group o f
records whose keys begin with the same characters.

The READM request permits a transaction to read a
r e c o r d t h a t a n o t h e r t r a n s a c t i o n h a s l o c k e d . T h e
l o c k s t a t u s o f t h e r e c o r d i s a v a i l a b l e t o t h e
reading t ransact ion.

/eSS \̂
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Table 4-1. Request Parameters (Sheet 1 of 2)

Parameter

/ f f s \

xxp fn i

t a f - s t a t u s

crm-status

wsa-name

wsa-length

record- length

Type

integer (FTN4)
character (FTN5)

in teger

i n tege r

i n tege r

i n tege r

i n tege r

key-area

key-area- length

key-name

key -o f f se t

major-key- length

i n tege r

i n tege r

i n tege r

i n tege r

i n tege r

D e fi n i t i o n

A two- to seven-charac te r fi le name spec ified in the xxJ
fi l e . T h i s fi e l d m u s t b e d e c l a r e d a s H o l l e r i t h ( i n t h e
form nHf or nLf).

A data name that spec ifies the fie ld to conta in the er ror
s ta tus code re tu rned by TAF. Re fe r to append ix A fo r a
l i s t o f e r ror s ta tus codes.

A data name that spec ifies the fie ld to conta in the er ror
status code returned by CRM. This parameter has meaning
only when the taf-status parameter is 8. Refer to the CRM
AAM Reference Manual for a list of CRM error status codes.

A data name that specifies the integer area to contain the
record a f te r i ssu ing a read request . I t i s a lso the name
of the area from which a write request obtains the record.

A da ta name tha t spec ifies the leng th ( in charac te rs ) o f
t h e a r e a i d e n t i fi e d b y t h e w s a - n a m e p a r a m e t e r . T h i s
p a r a m e t e r c a n n o t b e l e s s t h a n t h e v a l u e o f t h e m r l
parameter in the xxJ file.

A data name that specifies the length ( in characters) of a
record returned by TAF/CRM after issuing a read request.
I t i s a l so the l eng th o f t he reco rd to be wr i t t en to t he
d a t a b a s e f r o m t h e a r e a i d e n t i fi e d b y t h e w s a - n a m e
p a r a m e t e r. F o r w r i t e o p e r a t i o n s , t h i s p a r a m e t e r c a n n o t
exceed the value of the mrl parameter in the xxJ file.

A d a t a n a m e t h a t s p e c i fi e s t h e fi e l d t o c o n t a i n t h e
pr imary key re turned a f te r i ssu ing a read request on an
indexed sequen t ia l fi le . Th is fie ld mus t be la rge enough
to contain the primary key.

A da ta name tha t spec ifies the leng th ( in charac te rs ) o f
the fie ld iden t ified by the key-area parameter. The va lue
of this parameter cannot be less than the value of the kl
parameter in the xxJ file.

A data name that contains the key currently being used to
access t he r eco rd ( p r ima ry o r a l t e rna te ) . The key need
n o t b e g i n o n a w o r d b o u n d a r y a n d c a n s p a n a w o r d
b o u n d a r y . R e f e r t o t h e k e y - o f f s e t p a r a m e t e r f o r a n
example.

A d a t a n a m e t h a t s p e c i fi e s t h e b e g i n n i n g c h a r a c t e r
position of the key (key-name parameter).

F o r e x a m p l e , t h e f o l l o w i n g 1 0 - w o r d a r r a y i s a r e c o r d
called IREC with a six-character key (kkkkkk).

I R E C ( l ) I R E C ( 2 ) IREC(IO), — " t l J V " - ' x x v m ^ y f . / . . . _ j . j n . c . ^ v x u ;I ffffffffkk | kkkkffffff | ff^.. Jff | ffffffffff
T h e k e y ( p r i m a r y o r a l t e r n a t e ) o c c u p i e s c h a r a c t e r
positions 9 and 10 of IREC(l) and positions 1 through 4 of
IREC(2) . The key-o ffse t parameter must be ass igned the
v a l u e 9 b e c a u s e t h e fi r s t c h a r a c t e r o f t h e k e y i s
c h a r a c t e r p o s i t i o n 9 o f I R E C ( l ) . I R E C ( l ) i s a l s o t h e
value of the key-name parameter, even though the key spans
more than one word.

A da ta name tha t spec ifies the leng th ( in charac te rs ) o f
t he ma jo r key. The ma jo r key i s t he l ead ing po r t i on o f
the primary key. The length of the major key must be less
t h a n o r e q u a l t o t h e l e n g t h o f t h e p r i m a r y k e y. T h i s
parameter applies only to the READM and START request.
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Table 4-1. Request Parameters (Sheet 2 of 2)

Parameter Type D e fi n i t i o n

count i n tege r A data name that specifies the number of records to skip.
This va lue must be posi t ive. The request specifies e i ther
forward or backward.

beg in - i d integer (FTN4)
character (FTN5)

The beg in-commi t ident ifier. I t i s a task-supp l ied va lue,
fi v e c h a r a c t e r s i n l e n g t h , l e f t j u s t i fi e d , w i t h b l a n k fi l l .

new-id integer (FTN4)
character (FTN5)

A variable to which the current begin-commit ident ifier is
r e t u rned . I t mus t be 10 cha rac te r s ( 60 b i t s ) i n l eng th .
The iden t i fier i s re tu rned to the le f tmos t five charac te rs
(upper 30 b i t s ) o f the word . I f no cur ren t beg in -commi t
i d e n t i fi e r e x i s t s , b i n a r y z e r o s a r e r e t u r n e d . I n e i t h e r
case the r ightmost five characters ( lower 30 bi ts) are not
changed.

o l d - i d integer (FTN4)
character (FTN5)

A variable to which the ident ifier of the most recent suc
cessful ly completed begin-commit sequence is returned. I t
must be 10 charac ters (60 b i ts ) in length . The ident ifier
i s r e t u r n e d t o t h e l e f t m o s t fi v e c h a r a c t e r s ( u p p e r 3 0
b i t s ) o f t h e w o r d . I f n o b e g i n - c o m m i t s e q u e n c e h a s
s u c c e s s f u l l y c o m p l e t e d , b i n a r y z e r o s a r e r e t u r n e d . I n
e i ther case, the r ightmost five characters ( lower 30 b i ts)
are not changed.

key-s ta tus in tege r A variable to which TAF/CRM returns the key status code.

0 On key.

1 Not on key.t

2 End of key.

4 End of informat ion for th is key.

k e y - i d e n t i fi e r i n tege r A v a r i a b l e c o n t a i n i n g a v a l u e t h a t s p e c i fi e s t h e k e y
(alternate or primary) for the access.

< 0 No change in key access.

0 Primary key.

N Va l u e a s s o c i a t e d w i t h t h e k e y b y a n A K Y T T
s t a t e m e n t a n d a s s i g n e d b y t h e d a t a b a s e
admin i s t ra to r. The AKY s ta temen t desc r ibes the
a l ternate key.

k e y - r e l a t i o n integer (FTN4)
character (FTN5)

A variable containing a value that specifies the posit ion
o f t h e fi l e , r e l a t i v e t o t h e g i v e n k e y , a f t e r t h e
opera t ion .

EQ On the key.

GE On or after the key.

GT After the key.

l ock -s ta tus in tege r The variable to which TAF/CRM returns the lock status of
the record just read.

0 N e i t h e r t h e r e c o r d n o r t h e fi l e w a s l o c k e d b y
another t ransact ion.

2 T h e fi l e c o n t a i n i n g t h e r e c o r d w a s l o c k e d b y
another t ransact ion.

3 The record was locked by another transaction.

TFor the key-relat ion
TTRefer to the descrip

value GE, the key-stE
t ion of the xxJ fi le :

i tus is 1 i f an.equal key value is not in the index file,
n the TAF Reference Manual.
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READL REQUEST Internal ly, the sequence for th is request is :

J0 ! \

The READL request reads a record into an array and
locks the record.

The format is:

CALL READL(xxpfni,taf-status,crm-status,wsa-name,
wsa- length, record- length,key-name,key-offset
[ , k e y - s t a t u s , k e y - i d e n t i fi e r, k e y - a r e a ,
key - l eng th ] )

T h e R E A D L r e q u e s t p e r m i t s o t h e r t r a n s a c t i o n s t o
access t he reco rd on l y f o r r ead ing (no l ock ing i s
al lowed). The transaction issuing the READL request
s h o u l d u n l o c k t h e r e c o r d w h e n t h e r e c o r d i s n o
longer needed (refer to UNLOCK Request later in this
sec t i on ) .

I f t h e l o c k c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r
o c c u r s a n d TA F / C R M r e l e a s e s a l l r e c o r d a n d fi l e
l o c k s h e l d b y t h e t r a n s a c t i o n . I f a b e g i n - c o m m i t
sequence is ac t i ve when th is happens , a DBFREE
request is per formed. I f a crm-status er ror occurs ,
t h e r e c o r d r e m a i n s l o c k e d ; t h i s a l l o w s t h e
transaction to modify the record (using the REWRITE
r e q u e s t ) w i t h o u t a l l o w i n g a n o t h e r t r a n s a c t i o n t o
mod i f y i t .

1 . I f t h e r e q u e s t p e r t a i n s t o a r e c o v e r a b l e
fi l e a n d n o D B E G I N i s o u t s t a n d i n g , r e t u r n
w i t h a t a f - s t a t u s e r r o r o f 3 0 ; o t h e r w i s e ,
cont inue wi th the fo l lowing steps.

2 . Lock the record on the fi le i f the record i s
not already locked by this t ransact ion.

/
3 . Wr i te an empty be fo re image reco rd to the

b e f o r e i m a g e r e c o v e r y fi l e i f t h e d a t a fi l e
is designated recoverable.

4 . Wr i t e t he reco rd on the fi le .

5 . Wr i t e t h e a f t e r i m a g e o f t h e r e c o r d t o t h e
a f t e r i m a g e r e c o v e r y fi l e i f t h e d a t a fi l e
is designated recoverable.

6 . Re tu rn con t ro l t o the ca l l i ng task .

I f t h e l o c k c a n b e g r a n t e d , t h e r e c o r d r e m a i n s
l ocked a f t e r t he reques t i s p rocessed . I f t he l ock
c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r o c c u r s a n d
TAF/CRM performs a DBFREE before returning control
to the task.

READNL REQUEST

The READNL request reads the next sequential record
i n t o a n a r r a y a n d l o c k s t h e r e c o r d . T h e R E A D N L
reques t r eads t he r eco rd hav ing t he nex t h i ghes t
k e y. F o r d i r e c t a c c e s s fi l e s b e i n g a c c e s s e d b y
p r i m a r y k e y, t h e R E A D N L r e q u e s t r e a d s t h e n e x t
record regardless of the primary key.

The format is:

CALL READNL(xxpfni,taf-status,crm-status,
wsa-name,wsa-length.record- length,key-area,
key -a rea - leng th [ , key -s ta tus ] )

The READNL request permi ts o ther t ransact ions to
access t he reco rd on l y f o r r ead ing (no l ock ing i s
a l l o w e d ) . T h e t r a n s a c t i o n i s s u i n g t h e R E A D N L
request should unlock the record when the record is
no longer needed (refer to UNLOCK Request).

I f t h e l o c k c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r
o c c u r s a n d TA F / C R M r e l e a s e s a l l r e c o r d a n d fi l e
l o c k s h e l d b y t h e t r a n s a c t i o n . I f a b e g i n - c o m m i t
sequence is ac t i ve when th is happens , a DBFREE
request is per formed. I f a crm-status er ror occurs ,
the record remains locked.

WRITE REQUEST

The WRITE request writes a new record.

The format is:

CALL WRITE(xxpfni,taf-status,crm-status,wsa-name,
record- length ,key-name,key-o ffse t [ ,key-area,
k e y - a r e a - l e n g t h ] ) t

REWRITE REQUEST

The REWRITE request replaces an existing record.

The format is:

CALL REWRITE(xxpfni, taf-status,crm-status,
wsa-name,record- length,key-name,key-offset)

In ternal ly, the sequence for th is request is :

1 . I f t h e r e q u e s t p e r t a i n s t o a r e c o v e r a b l e
fi l e a n d n o D B E G I N i s o u t s t a n d i n g , r e t u r n
w i t h a t a f - s t a t u s e r r o r o f 3 0 ; o t h e r w i s e ,
cont inue wi th the fo l lowing steps.

2 . L o c k t h e r e c o r d i f i t i s n o t a l r e a d y l o c k e d
by th i s t ransac t ion .

3. Wr i te the before image of the record to the
b e f o r e i m a g e r e c o v e r y fi l e i f t h e d a t a fi l e
is designated recoverable.

4. Update the record.

5 . Wr i t e t h e a f t e r i m a g e o f t h e r e c o r d t o t h e
a f t e r i m a g e r e c o v e r y fi l e i f t h e d a t a fi l e
is designated recoverable.

6 . Re tu rn con t ro l t o the ca l l i ng task .

I f the request is granted, the record remains locked
a f te r t he reques t i s p rocessed . I f t he l ock canno t
be granted, a ta f -s ta tus er ror occurs and TAF/CRM
per forms a DBFREE before re turn ing cont ro l to the
task .

0 -̂
tOptional parameters for use with actual key files.
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DELETE REQUEST

The DELETE request deletes a record.

The format is:

CALL DELETE(xxpfni,taf-status,crm-status,
key-name,key-offset)

Internal ly, the sequence for th is request is :

1 . I f t h e r e q u e s t p e r t a i n s t o a r e c o v e r a b l e
fi l e and no DBEGIN i s ou t s t and ing , r e t u rn
w i t h a t a f - s t a t u s e r r o r o f 3 0 ; o t h e r w i s e ,
continue with the fol lowing steps.

2 . Lock the reco rd i f i t i s no t a l ready l ocked
by th is t ransact ion.

3. Wri te the before image of the record to the
b e f o r e i m a g e r e c o v e r y fi l e i f t h e d a t a fi l e
is designated recoverable.

4. Delete the record.

5 . Wr i t e a n e m p t y a f t e r i m a g e r e c o r d t o t h e
a f t e r i m a g e r e c o v e r y fi l e i f t h e d a t a fi l e
is designated recoverable.

6 . Return cont ro l to the ca l l ing task.

I f t h e l o c k c a n b e g r a n t e d , t h e r e c o r d r e m a i n s
locked a f te r t he reques t i s p rocessed . I f t he l ock
c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r o c c u r s a n d
TAF/CRM performs a DBFREE before returning control
to the task.

LOCK REQUEST

The LOCK request locks a record.

The format is:

CALL LOCK(xxpfni, taf-status,key-name,key-offset)

The LOCK request permi ts a t ransact ion to lock a
group of records before performing any requests on
them, thereby saving t ime i f TAF/CRM cannot grant
one of the locks.

The t r ansac t i on i s su i ng t he LOCK reques t shou ld
u n l o c k t h e r e c o r d w h e n t h e r e c o r d i s n o l o n g e r
needed (refer to UNLOCK Request).

I f ano ther t ransac t ion has locked the record o r i f
not enough record lock table entr ies exist, TAF/CRM
r e l e a s e s a l l r e c o r d a n d fi l e l o c k s h e l d b y t h e
t ransac t i on . I f a beg in -commi t sequence i s ac t i ve
when this happens, a DBFREE request is performed.

UNLOCK REQUEST

The UNLOCK request unlocks a record.

The format is:

CALL UNLOCK(xxpfni,taf-status,key-name,
k e y - o f f s e t )

Th is reques t i s no t a l l owed w i th in a beg in -commi t
s e q u e n c e f o r r e c o r d s i n r e c o v e r a b l e fi l e s . A
ta f -s ta tus e r ro r (29 ) i s re tu rned .

FLOCK REQUEST

The FLOCK request locks a file.

The format is:

CALL FL0CK(xxpfni, taf-status)

The FLOCK request is useful when not enough record
l o c k t a b l e e n t r i e s e x i s t , w h e n c e r t a i n o p e r a t i o n s
(such as a dump) are required on an ent ire file, or
w h e n t h e r e i s a n e e d t o r e t a i n t h e l o c k s a f t e r a
DBCOMIT or DBFREE request.

The t ransac t ion i ssu ing the FLOCK reques t shou ld
u n l o c k t h e fi l e w h e n t h e fi l e i s n o l o n g e r n e e d e d
(refer to UNFLOCK Request).

I f t h e l o c k c a n n o t b e g r a n t e d , a t a f - s t a t u s e r r o r
o c c u r s a n d TA F / C R M r e l e a s e s a l l r e c o r d a n d fi l e
l o c k s h e l d b y t h e t r a n s a c t i o n . I f a b e g i n - c o m m i t
sequence i s ac t i ve when th i s happens , a DBFREE
request is performed.

UNFLOCK REQUEST

The- UNFLOCK request unlocks a file.

The format is:

CALL UNFL0CK(xxpfni,taf-status)

Th is reques t i s no t a l l owed w i th in a beg in -commi t
s e q u e n c e f o r r e c o v e r a b l e fi l e s . A t a f - s t a t u s e r r o r
(29) is returned.

REWIND REQUEST

The REWIND request rewinds a file to the beginning
of in format ion.

The format is:

CALL REWIND(xxpfni,taf-status,crm-status)
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SKIPFL REQUEST

T h e S K I P F L r e q u e s t p o s i t i o n s a fi l e f o r w a r d t h e
number of records specified by the count parameter.

The format is:

CALL SKIPFL(xxpfni , taf -status,crm-status,count)

This request is not appl icable to non-MIPPED direct
access fi l e .

SKIPBL REQUEST

The SKIPBL reques t pos i t i ons a fi le backward the
number of records specified by the count parameter.

The format is:

CALL SKIPBL(xxpfni , taf -s tatus,crm-status,count)

This request is not appl icable to non-MIPPED direct
a c c e s s fi l e s .

START REQUEST

T h e S TA RT r e q u e s t p o s i t i o n s a fi l e a t o r a f t e r a
given key.

The format is:

CALL START (xxpfni , taf-status,crm-status,key-
re la t ion , key-name,key-o f fse t [ ,key-s ta tus ,
k e y - i d e n t i fi e r , m a j o r - k e y - l e n g t h ] )
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AUTOMATIC RECOVERY

TAF/CRM automatic recovery maintains data bases in a
c o n s i s t e n t s t a t e a c r o s s f a i l u r e s . I t d o e s t h i s b y
introducing the concept of a begin-commit sequence
a n d e n s u r i n g t h a t e i t h e r a l l o r n o n e o f t h e d a t a
base upda tes w i th in a beg in -commi t sequence a re
p e r f o r m e d . T r a n s a c t i o n s a r e g i v e n a m e a n s t o
determine the last successful begin-commit sequence
and can thereby always determine the state of the
da ta base . An overv iew o f the au tomat i c recovery
scheme is presented in the TAF Reference Manual.
The recovery sections in that manual should be read
pr ior to read ing th is sect ion.

BEGIN-COMMIT SEQUENCE
A begin-commit sequence is a ser ies o f data base
updates preceded by a begin (DBEGIN) request and
terminated by a commit (DBCOMIT), free (DBFREE), or
a transaction CEASE request.

A t ransac t ion ( recoverab le o r nonrecoverab le ) may
log ica l l y g roup one o r more upda tes in to a s ing le
entity, the begin-commit sequence. The TAF/CRM data
manager then ensures that in most cases ei ther al l
o f t h e s e u p d a t e s o r n o n e o f t h e s e u p d a t e s a r e
appl ied to the data base. The former happens only
o n a c o m m i t r e q u e s t , t h e l a t t e r o n a f r e e ,
transact ion CEASE (without a pr ior commit) or after
a system or hardware failure.

A r e c o v e r a b l e t r a n s a c t i o n c a n u p d a t e b o t h
recoverab le and nonrecoverab le fi les . Recoverab le
fi l e s c a n b e m o d i fi e d o n l y f r o m w i t h i n a
b e g i n - c o m m i t s e q u e n c e . T h i s r e s t r i c t i o n d o e s n o t
apply for modi fy ing nonrecoverable fi les.

A beg in-commit sequence conta in ing no updates to
recoverable files serves no useful purpose but does
not resul t in an error condi t ion.

d u r i n g f r e e i n g , t h e l o c k e r r o r i s r e t u r n e d t o t h e
task .

TAF/CRM imposes DBFREE processing (forced freeing)
on a t ransac t ion when cer ta in e r ro rs occur fo r the
reques ts l i s ted a t t he end o f t h i s pa rag raph . Th i s
i s done so tha t resou rces he ld by the t ransac t i on
a r e r e l e a s e d a s s o o n a s p o s s i b l e . T h e f o r c e d
f ree ing process is comple ted pr io r to in forming the
t r a n s a c t i o n o f t h e r e q u e s t s f a i l u r e . I f r o l l b a c k o f
t he t r ansac t i on upda tes (du r i ng t he f o r ced f r ee ing
p r o c e s s ) i s a c c o m p l i s h e d w i t h o u t a n o t h e r e r r o r
occur r ing , the e r ro r code tha t caused TAF/CRM to
i m p o s e f o r c e d f r e e i n g ( i n i t i a l e r r o r c o d e ) i s
repor ted to the t ransac t ion . I f an er ror does occur
du r ing the fo rced f ree ing p rocess , t ha t e r ro r code
( s u b s e q u e n t e r r o r c o d e ) i s r e p o r t e d t o t h e
t r a n s a c t i o n .

Forced Freeing
for Request

OPEN

LOCK,FLOCK,
READL,READNL,
DELETE,WRITE,
REWRITE

I n i t i a l
Error Code

2, 3, or 7

Subsequent
Error Code

8 or 32

8 or 32

An implicit DBFREE is processed during recovery for
e a c h t r a n s a c t i o n a c t i v e a t t h e t i m e o f f a i l u r e .
T h i s m e a n s t h a t n o l o c k s o r fi l e s a r e r e t a i n e d ;
t h e r e f o r e , a f t e r e s t a b l i s h i n g a p p r o p r i a t e r e s t a r t
p o i n t , t h e a p p l i c a t i o n p r o g r a m m u s t o p e n a l l
necessary files, lock records, and perform a DBEGIN
request before updat ing fi les.

BEGIN-COMMIT IDENTIFIER

RECOVERY REQUESTS
The DBEGIN and the DBCOMIT requests are explicit
r e q u e s t s m a d e b y t h e a p p l i c a t i o n p r o g r a m . T h e
DBFREE may be app l i ca t ion p rogram reques ted o r
invoked by the TAF/CRM data manager. In either case
a DBFREE request terminates a begin-commit sequence,
as does a transact ion CEASE request. The DBEGIN
r e q u e s t i s t h e o n l y r e q u e s t t h a t i n i t i a t e s a
b e g i n - c o m m i t s e q u e n c e . A n o t h e r r e c o v e r y r e l a t e d
r e q u e s t , D B S TAT, i s d i s c u s s e d i n t h e f o l l o w i n g
subsect ion.

All TAF/CRM requests except CLOSE, UNLOCK, UNFLOCK
(for recoverable fi les), and another DBEGIN request
are a l lowed ins ide a beg in-commi t sequence. As a
r e s u l t , a t r a n s a c t i o n m a y o p e n o r l o c k fi l e s a n d
r e c o r d s a s d e s i r e d . H o w e v e r , i f a l o c k c o n fl i c t
o c c u r s a s a r e s u l t o f t h e s e r e q u e s t s , a n i m p l i c i t
f r e e w i l l t a k e p l a c e . I f n o e r r o r s a r e d e t e c t e d

Every beg in -commi t sequence has a five cha rac te r
( 3 0 - b i t ) i d e n t i fi e r c a l l e d t h e b e g i n - c o m m i t
i d e n t i fi e r o r t h e b e g i n - i d . A b e g i n - c o m m i t
ident ifier is suppl ied by the app l ica t ion program on
e v e r y D B E G I N r e q u e s t . T h i s a p p l i c a t i o n p r o g r a m -
supp l ied s t r ing o f charac te rs becomes the beg in - id
o f t h e c u r r e n t b e g i n - c o m m i t s e q u e n c e . I t r e m a i n s
t h e c u r r e n t b e g i n - i d u n t i l a D B C O M I T r e q u e s t i s
p rocessed , a t wh i ch t ime i t becomes the p rev ious
beg in - i d and t he cu r ren t beg in - i d i s se t t o b i na r y
z e r o . D B F R E E p r o c e s s i n g , w h e t h e r i m p o s e d o r
r e q u e s t e d , d o e s n o t c h a n g e e i t h e r t h e c u r r e n t
begin- id or the previous begin- id.

The TAF/CRM data manager retains the begin-ids of
the previous and the current begin-commit sequence
ac ross a sys tem fa i l u re . The beg in - ids a re wr i t t en
on the data base before image log (called the before
image recovery fi le ) a long w i th each be fo re image
for the begin-commit sequence. I f the before image
recove ry fi l e (BRF) becomes un readab le , t hen t he
begin-ids on that BRF are lost.
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T h e c u r r e n t a n d p r e v i o u s b e g i n i d e n t i fi e r s o f a
t ransac t ion a re saved un t i l the t ransac t ion CEASE
request is processed by the data manager.

The DBSTAT request may be used at any time by a
t ransact ion to obta in the beg in- ids o f the prev ious
and the current begin-commit sequences. The request
should normal ly be used after recovery to establ ish
t h e b e g i n - i d o f t h e l a s t c o m p l e t e d b e g i n - c o m m i t
s e q u e n c e . T h e r e c o v e r e d t r a n s a c t i o n c a n t h e n
t ransfer process ing to the appropr ia te p lace wi th in
the transact ion.

T h e TA F R e f e r e n c e M a n u a l , s e c t i o n 7 , i n c l u d e s
examples showing the function described here for the
DBSTAT request being performed by the TAF TSTAT
reques t . When i ssued p r io r t o any o the r recove ry
r e q u e s t s , t h e c u r r e n t a n d p r e v i o u s b e g i n - i d s
returned by the TAF TSTAT and the TAF/CRM DBSTAT
reques ts a re iden t i ca l . A TSTAT reques t i ssued a t
any t ime dur ing the t ransact ion re turns the current
and p rev ious beg in - i d t ha t ex i s ted a t t he s ta r t o f
the run uni t . A DBSTAT request returns the values
reflec t ing the cu r ren t cond i t i on .

The beg in- ids are a f fec ted by t ransact ion requests
as fol lows:

Request

DBEGIN

DBCOMIT

DBFREE

RSTDBI

Effect on begin- id

beg in - i dE s t a b l i s h c u r r e n t
s p e c i fi e d .

T h e c u r r e n t b e g i n - i d b e c o m e s t h e
p r e v i o u s b e g i n - i d , c u r r e n t b e g i n - i d
is set to zero.

H a s n o e f f e c t o n
prev ious begin- id .

t h e c u r r e n t o r

E s t a b l i s h c u r r e n t a n d p r e v i o u s
b e g i n - i d s a s s p e c i fi e d i n t h e
r e q u e s t . ( S y s t e m t a s k s o n l y. R e f e r
to sect ion 7 . )

A p p l i c a t i o n s p r o g r a m m e r s m u s t e n s u r e t h a t
b e g i n - c o m m i t i d e n t i fi e r s a r e n o n z e r o a n d u n i q u e
w i t h i n a r e c o v e r a b l e t r a n s a c t i o n i n o r d e r f o r t h e
transaction restart point to be unambiguous. TAF/CRM
makes no check for this.

DESIGNATING RECOVERABLE FILES
W i t h t h e TA F / C R M a u t o m a t i c r e c o v e r y f e a t u r e ,
r e c o v e r y c a n b e s e l e c t e d o n a fi l e b y fi l e b a s i s .
Within a single TAF/CRM data base some files may be
recoverable while others are not.

R e c o v e r a b l e fi l e s a r e i n d i c a t e d b y t h e r e c o v e r y
p a r a m e t e r i n t h e C R M s t a t e m e n t i n t h e x x J fi l e
( re fe r t o t he TAF Re fe rence Manua l ) . Howeve r, a
data base may have recoverable fi les on ly i f there
is one o r more be fo re image recovery fi les (BRF)
s p e c i fi e d f o r t h a t d a t a b a s e . T h i s i s d o n e b y
inc lud ing ' a BRF,n . s ta tement in the xxJ fi le , w i th
n b e i n g g r e a t e r t h a n z e r o . I f n o b e f o r e i m a g e
recove ry fi l es a re spec i fied fo r a da ta base , t hen
no recovery is ava i lab le for fi les be long ing to th is
da ta base , even i f CRM s ta tements have recovery
s p e c i fi e d f o r o n e o r m o r e fi l e s . R e f e r t o t h e
System Files section of the TAF Reference Manual for
detai led information regarding the format of the xxJ
fi l e .
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RECOVERY FILES
To s u p p o r t a u t o m a t i c r e c o v e r y, b e f o r e i m a g e s o f
m o d i fi e d r e c o r d s a r e s t o r e d o n a b e f o r e i m a g e
r e c o v e r y fi l e ( B R F ) . To s u p p o r t b a t c h r e c o v e r y,
a f ter images o f modified records are s tored on the
after image recovery files (ARF).

Before and after image recovery files are associated
with TAF/CRM data bases. There may be 1 to 63 BRFs
per data base, there are always exactly two ARFs per
d a t a b a s e . A l l r e c o v e r y fi l e s a r e p r e a l l o c a t e d
di rect access permanent fi les. They may not res ide
on p r i va te packs . They mus t be defined under the
user name given in the xxJ file for the data base to
w h i c h t h e y a p p l y . T h e s e fi l e s a r e c r e a t e d
a u t o m a t i c a l l y d u r i n g TA F i n i t i a l i z a t i o n f o r e a c h
recoverable data base for which they do not already
ex i s t . Re fe r t o t he CREATE d i rec t i ve i n sec t i on 6
for information on manual creation of these files.

No before or af ter images are kept for nonrecover
able fi les, so no recovery is supported, even i f the
n o n r e c o v e r a b l e fi l e i s m o d i fi e d i n s i d e a b e g i n -
commit sequence.

BEFORE IMAGE RECOVERY FILE
A l l b e f o r e i m a g e s f o r a g i v e n t r a n s a c t i o n a r e
wr i t ten in a cont iguous space on the BRF cal led a
segment. A segment of the BRF is ass igned to the
t r a n s a c t i o n o n t h e fi r s t D B E G I N r e q u e s t . A f t e r a
DBCOMIT or DBFREE, this segment is reused to store
b e f o r e i m a g e s f o r t h e t r a n s a c t i o n ' s n e x t
begin-commit sequence. The segment is released for
u s e b y o t h e r t r a n s a c t i o n s a f t e r t h e t r a n s a c t i o n
CEASE request.

Each before image recovery file defined in TAF/CRM
will have a CIO buffer assigned to it.

Before image recovery fi les are a lways preal located
by TAF dur ing normal in i t ia l izat ion.

T h e b e f o r e i m a g e w r i t e i m m e d i a t e l y t r a n s f e r s t h e
before image to disk.

Instal lat ion parameter CRMUPM specifies the number
of before images that a given begin-commit sequence
can write to the BRF. When a transaction holds the
lock for a record on a recoverable file and modifies
t h a t r e c o r d m o r e t h a n o n c e , o n l y t h e fi r s t b e f o r e
i m a g e i s w r i t t e n t o d i s k . T h e r e f o r e , i f t h e
t ransac t ion ho lds on ly record locks , i t can upda te
C R M U P M u n i q u e r e c o r d s w i t h i n a b e g i n - c o m m i t
sequence; however, i f the t ransact ion holds the fi le
l o c k , a l l b e f o r e i m a g e s a r e w r i t t e n t o t h e B R F,
i n c l u d i n g m u l t i p l e u p d a t e s o f t h e s a m e r e c o r d .
Consequen t l y, i f t he t r ansac t i on ho lds a fi l e l ock ,
t h e n u m b e r o f u n i q u e r e c o r d s i t c a n u p d a t e i n a
begin-commit sequence may be less than CRMUPM.
R e f e r t o t h e N O S I n s t a l l a t i o n H a n d b o o k f o r m o r e
i n f o r m a t i o n r e g a r d i n g t h e i n s t a l l a t i o n p a r a m e t e r
CRMUPM.

AFTER IMAGE RECOVERY FILE

After image wr i tes on the ARF are buffered. There
is one CIO buffer per data base for the after image
r e c o v e r y fi l e s . T h e s i z e o f t h i s b u f f e r i s s e t b y
an i ns ta l l a t i on pa ramete r. The bu f fe r i s flushed to
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AFTER IMAGE RECOVERY FILE

After image wr i tes on the ARF are buffered. There
is one CIO buffer per data base for the after image
r e c o v e r y fi l e s . T h e s i z e o f t h i s b u f f e r i s s e t b y
an ins ta l la t ion parameter. The bu f fe r i s flushed to
disk when it becomes full, or on a DBCOMIT or DBFREE
request .

A n o t h e r i n s t a l l a t i o n p a r a m e t e r s e t s t h e m a x i m u m
length of the ARFs. These files are preal located to
this size by TAF/CRM or DMREC, and the file will not
be extended beyond this value by TAF/CRM.

CRMTASK
CRMTASK is a routine that enables the data adminis
t rator to determine and/or change the status of a l l
TAF/CRM data bases or any particular data base or
d a t a fi l e . O n l y t h o s e fi l e s a n d d a t a b a s e s
descr ibed to TAF in the xxJ fi les can be spec ified
on these commands.

T h e s t a t u s i n f o r m a t i o n i s d i s p l a y e d o n t h e l e f t
screen only. The DOWN status may appear as any of
the fo l lowing:

D O W N T h e fi l e o r d a t a b a s e i s d o w n f o r
batch recovery.

E-DOWN The file or data base is down because
of CRM errors.

0-DOWN The file or data base is down because
of an operator command.

DBUP and DBDOWN Commands

The DBUP and DBDOWN commands enable the data
a d m i n i s t r a t o r t o c h a n g e t h e s t a t u s o f d a t a b a s e s
and/or data files from the operator console.

CRMTASK CONSOLE COMMANDS

The full range of CRMTASK options is available from
the console K display. CRMTASK is invoked by the
system console command:

K.DIS,CRMTASK

W h e n t h e K d i s p l a y i s a s s i g n e d , t h e f o l l o w i n g
commands are available:

K.CRMSTAT
K.CRMSTAT,xx
K.CRMSTAT,xxpfn
K.DBUP.xx
K.DBUP.xxpfn
K.DBDOWN.xx
K.DBDOWN.xxpfn
K.END
K.MENU
K.+
K . -

T h e d i s p l a y s a s s o c i a t e d w i t h e a c h c o m m a n d a r e
presented in the NOS 2 Analysis Handbook.

CRMSTAT Command

The CRMSTAT command enables the data administrator
to v iew the s ta tus o f data bases and/or data fi les
on the operator console.

The format of the command is:

K . C R M S TAT To v i e w t h e s t a t u s o f a l l TA F
data bases.

To v i e w t h e s t a t u s o f t h e
indicated data base.

To v i e w t h e s t a t u s o f t h e
i n d i c a t e d fi l e .

K.CRMSTAT,xx

K.CRMSTAT,xxpfn

x x D a t a b a s e i d e n t i fi e r .

xxpfn File name within data base xx.

/ ( P ^ \
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The format of the command is:

K.DBUP,[xx or xxpfn]

K.DBD0WN,[xx or xxpfn]

x x D a t a b a s e i d e n t i fi e r . T h e c o m m a n d
a p p l i e s t o a l l fi l e s i n t h e i n d i c a t e d
data base.

x x p f n F i l e n a m e w i t h i n d a t a b a s e x x . T h e
command appl ies only to the specific
fi l e i n d i c a t e d .

A f te r DBDOWN is execu ted , no new use rs w i l l be
a l l owed to access downed da ta base fi les , bu t a l l
e x i s t i n g u s e r s o f s u c h fi l e s w i l l b e a l l o w e d t o
fi n i s h .

K.DBUP makes the file or the data base available to
TAF users for processing. A file can be upped only
i f t he da ta base i s i n t he UP s ta te . A da ta base
can be upped if all of the following are true.

• At least one data f i le can be upped.

• A l l BRFs a re UP.

• The act ive ARF is UP.

CRMTASK TERMINAL COMMANDS

T h e d a t a a d m i n i s t r a t o r c a n m a k e t h e f o l l o w i n g
C R M TA S K c o m m a n d s a v a i l a b l e a t t h e t e r m i n a l b y
defining a transaction named CRMSTAT, DBUP, and/or
DBDOWN, which declares CRMTASK as its only task.

CRMSTAT,xx
CRMSTAT,xxpfn
DBUP,xx
DBUP,xxpfn
DBDOWN,xx
DBDOWN,xxpfn
END
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x x D a t a b a s e i d e n t i fi e r . T h e t e r m i n a l
must be logged in under the user name
s p e c i fi e d i n t h e x x J fi l e f o r t h i s
data base.

xxp fn F i l e name w i th in da ta base xx . The
terminal must be logged in under the
u s e r n a m e s p e c i fi e d i n t h e x x J fi l e
for data base xx.

The status displays sent to the terminal differ some
what from the K display format and are illustrated in
figures 5-1 and 5-2.

CRMTASK expects to find the CRMTASK command as the
first characters in the message area of its communi
cat ion block.

After CRMTASK sends i ts output to the terminal, i t
issues a WAITINP request, expecting another CRMTASK
command. If none is entered within 480 seconds, i t
w i l l t imeout (480 is the re lease defau l t ; i t can be
changed by installation parameter DWITL).

All l ines output by the release version of CRMTASK
are 72 columns or less.

| NOTE
If these commands are allowed from a
terminal , any user could br ing up or
down the data base. It is recommended
that a task (with the above commands
placed in the communication block) be
s c h e d u l e d w h i c h d o e s t h e s e c u r i t y
checking before calling CRMTASK.

IDLE STATUS

The IDLE status for a data base or file indicates a
state of transition between UP and DOWN. It means
tha t t he da ta base o r fi l e i s go ing down bu t s t i l l
h a s a c t i v e u s e r s . N o n e w u s e r s a r e a l l o w e d t o
a c c e s s i t . T h e e x i s t i n g u s e r s a r e a l l o w e d t o
terminate the i r ac t iv i t ies in an order ly fash ion.

DATA BASE IDLE

All requests except OPEN and DBEGIN are allowed for
an IDLE data base. OPEN and DBEGIN requests for an
I D L E d a t a b a s e a r e t e r m i n a t e d w i t h a t a f - s t a t u s
value of 28.

All requests for a DOWN data base will be terminated
with a taf-status value of 32.

RLE IDLE

Al l requests except OPEN are a l lowed for an IDLE
fi le . OPEN requests fo r an id le fi le a re te rminated
w i t h a t a f - s t a t u s v a l u e o f 2 8 . A l l r e q u e s t s f o r a
D O W N fi l e a r e t e r m i n a t e d w i t h a t a f - s t a t u s v a l u e
of 32.

CRM DATA BASE STATUS

DATA BASE NAME =
DATA BASE STATUS

RR
UP

AFTER IMAGE FILE = ZZRRA01
PRU-S REMAINING + XXX

BEFORE IMAGE FILES STATUS

F I L E S T A T U S F I L E S T A T U S F I L E S T A T U S

ZZRRB03 UPZZRRB01 UP
ZZRRB04 DOWN

ZZRRB02 DOWN
ZZRRB05 UP

DATA BASE FILE STATUs
F I L E S T A T U S F I L E S T A T U S F I L E

RRPFN01 UP
RRPFN04 0-DOWN

RRPFN02 E-DOWN
RRPFN05 IDLE

STATUS

RRPFN03 DOWN

Figure 5-1. Terminal Output for CRMSTAT,xx Command

CRM FILE STATUS

FILE NAME = RRPFN01
FILE STATUS = UP
RECOVERABLE « YES

PACK NAME »
DEVICE TYPE
ATTACH MODE

PACKNAM
DJ3
RM

SIZE OF PRIMARY KEY =
NUMBER OF ALTERNATE KEYS

80
3

ACTIVE USERS
ACTIVE LOCKS

Figure 5-2. Terminal Output for CRMSTAT,xxpfn Command
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BATCH RECOVERY

Batch recovery prov ides a data base admin is t ra tor
wi th recovery capabi l i t ies beyond those provided by
automat ic recovery. I t i s used to recover defec t ive
data base files, dump and load data base files and
a f t e r i m a g e r e c o v e r y fi l e s , p r e a l l o c a t e d a t a b a s e
files, and perform general housekeeping procedures
for backup tapes.

The ba tch recovery p rog ram i s accessed w i th the
command DMREC. DMREC can be called automatically by
TAF or expressly by a user job. The circumstances
under which TAF calls DMREC are presented later in
this section under DMREC Calls From TAF.

Jobs not initiated by TAF can use DMREC to process
o n l y t h o s e d a t a b a s e s f o r w h i c h t h e u s e r n a m e
s p e c i fi e d i n t h e x x J fi l e m a t c h e s t h e u s e r n a m e
under which the job is being run.

D M R E C d i r e c t i v e s a r e p r o v i d e d t o p e r f o r m t h e
fo l low ing func t ions :

COMMENT

CREATE

DUMP

EDIT

EXPAND

LIST

LOAD

RECOVER

UPDATE

Inserts a comment into the input stream.

G e n e r a t e s i n i t i a l c o p i e s o f l o g fi l e s
ARF and BRF.

Dumps a data base file within a TAF/CRM
d a t a b a s e o r d u m p s a n a f t e r i m a g e
recovery file (ARF) onto a backup medium
( t a p e ) .

Edits the backup directory (ZZxxDIR).

Expands (prea l locates) a da ta base fi le
by a given percentage.

L i s t s t h e c o n t e n t s
directory (ZZxxDIR).

o f t h e b a c k u p

Loads a data base file f rom the backup
medium (tape) back to mass storage.

R e co ve rs a d a ta b a se
TAF/CRM data base.

fi l e w i t h i n a

Appl ies updates (af ter images) f rom log
fi l e d u m p t a p e s t o a g i v e n d a t a b a s e
fi l e .

DMREC COMMAND
The DMREC command for non-TAF origin jobs has the
fo l low ing fo rmat .

DMREC(I=lfn1,L=lfn2)

DMREC(L=l fn2,Z) ;d i ;d2; . . . ;dn

I n t h e s e c o n d f o r m a t , d i s a n y i n p u t d i r e c t i v e
s ta tement ( re fer to DMREC Di rec t ives , la ter in th is
sect ion). The separator, shown here as a semicolon
(;), can be any character that does not occur in the
d i r e c t i v e l i s t .

Al l parameters are opt ional.

Parameter Descr ip t ion

S p e c i fi e s t h e fi l e c o n t a i n i n g t h e
i n p u t d i r e c t i v e s . T h e fi l e i s n o t
r e w o u n d b e f o r e p r o c e s s i n g . T h e
opt ions are:

I File is COMPILE.

I = l f n F i l e i s s p e c i fi e d
u s e r.

by

omi t ted File is INPUT.

These funct ions are covered in detai l under DMREC
Di rec t i ves , l a te r i n t h i s sec t i on .

L S p e c i fi e s t h e fi l e t o r e c e i v e l i s t e d
output . The opt ions are:

L F i l e i s L I S T .

L = l f n F i l e i s s p e c i fi e d b y
the user.

o m i t t e d F i l e i s O U T P U T.

Z S p e c i fi e s t h a t i n p u t d i r e c t i v e s a r e o n
the DMREC statement. When Z is used,
the I parameter must be omitted or set
equal to zero.

U s e r s c a n i s s u e t h e D M R E C c o m m a n d f r o m b o t h
i n t e r a c t i v e a n d b a t c h j o b s . F o r i n t e r a c t i v e j o b s ,
DMREC re fo rma ts t he ou tpu t l i nes t o 72 o r f ewe r
columns.
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FILES
B a t c h r e c o v e r y ( D M R E C ) u s e s t h e fi l e s l i s t e d a s
f o l l o w s . T h e x x J fi l e r e s i d e s u n d e r TA F ' s u s e r
name. The user named in an xxJ file must be able to
read the xxJ fi le; thus, the xxJ fi le must be publ ic
o r p e r m i s s i o n t o r e a d i t m u s t b e g i v e n t o t h e
s p e c i fi e d u s e r . A l l t h e o t h e r fi l e s m u s t r e s i d e
under the user name spec ified in the xxJ fi le . The
job using DMREC must originate from this user.

• TAF/CRM data f i les

D i r e c t a c c e s s fi l e s s p e c i fi e d i n t h e x x J
fi l e t h a t c o n t a i n t h e d a t a f o r a p a r t i c u l a r
a p p l i c a t i o n .

• TAF/CRM index f i les

D i r e c t a c c e s s fi l e s f o r a p p l i c a t i o n s u s i n g
MIPPED data files.

• TAF/CRM backup directory

A d i rec t access fi le au tomat i ca l l y a l loca ted
a n d m a i n t a i n e d b y D M R E C . I t c o n t a i n s
informat ion about the data base, index, and
a f t e r i m a g e r e c o v e r y fi l e s f o r t h e
application. The file name is ZZxxDIR where
xx i s t he app l i ca t i on ' i den t i fie r.

• x x J f i l e

An ind i rec t access fi le desc r ib ing the da ta
base and providing an association between a
data base and the user name under which it
resides. Refer to the TAF Reference Manual.

• ZZZZZDG f i le

A n i n d i r e c t a c c e s s fi l e c o n t a i n i n g F I L E
s ta temen ts t ha t f u r t he r desc r i be t he cha r
a c t e r i s t i c s o f t h e d a t a fi l e s .

• CRM owncode file

A n o p t i o n a l i n d i r e c t a c c e s s fi l e c o n t a i n i n g
t h e u s e r - p r o v i d e d h a s h i n g r o u t i n e f o r a
p a r t i c u l a r d a t a fi l e .

• T a p e f i l e s

Labe led tapes con ta in ing backup cop ies o f
d a t a fi l e s , i n d e x fi l e s , o r a f t e r i m a g e
recove ry fi l es .

DMREC DIRECTIVES
D i r e c t i v e s f o r D M R E C c a n b e i n a d i r e c t i v e fi l e
( s p e c i fi e d w i t h t h e I p a r a m e t e r o n t h e D M R E C
command) or in the DMREC commands. All directives
b e g i n w i t h a n a s t e r i s k ( * ) . F i e l d s w i t h i n
di rect ives are del imi ted by a comma and/or one or
more spaces. Directives can begin in any column and
can be continued on up to 10 subsequent lines. Each
l i n e m a y e x t e n d t o c o l u m n 1 6 0 . I n d i v i d u a l fi e l d s
w i t h i n a d i r e c t i v e c a n n o t b e s p l i t b e t w e e n t w o
l i n e s . E a c h d i r e c t i v e i n a d i r e c t i v e fi l e m u s t
s t a r t o n a n e w l i n e . D i r e c t i v e s o n t h e D M R E C
command are separated by any character that does not
a p p e a r i n t h e d i r e c t i v e l i s t . C O M M E N T d i r e c t i v e s
cannot have continuation l ines.

I n a l l o f t h e f o l l o w i n g d i r e c t i v e d e s c r i p t i o n s t h e
lowercase characters given below have the indicated
meaning.

x x A p p l i c a t i o n ( d a t a b a s e ) i d e n t i fi e r .

xxp fn Da ta fi l e name .

vsn Vo lume se r i a l number f o r a spec i fic t ape .

hhmmss Time, us ing two d ig i ts each for hours,
minutes, and seconds.

yymmdd Da te , us ing two d ig i t s each fo r yea r,
month, and day.

COMMENT DIRECTIVE
The COMMENT d i rec t i ve a l l ows a s ta tement to be
ignored by DMREC to be inc luded in the job . The
format is :

♦COMMENT

The des i red commen t f o l l ows the d i rec t i ve on t he
same l ine . Cont inua t ion l i nes a re no t a l lowed. For
comments longer than one l ine, each new l ine must
begin with a COMMENT directive.

CREATE DIRECTIVE

T h e C R E A T E d i r e c t i v e a l l o w s t h e d a t a b a s e
a d m i n i s t r a t o r t o c r e a t e a f t e r i m a g e r e c o v e r y fi l e s
or before image recovery files on mass storage. The
format is :

♦CREATE.ZZxxAnn,LENGTH=dddd

♦CREATE,ZZxxBnn

n n F i l e o r d i n a l .

dddd Leng th o f fi le i n PRUs (dec ima l ) .

T h e fi r s t f o r m a t c r e a t e s a n a f t e r i m a g e r e c o v e r y
fi l e ( A R F ) . T h e s e c o n d f o r m a t c r e a t e s a b e f o r e
image recovery file (BRF).

The op t i ona l l eng th pa rame te r on t he a f t e r image
r e c o v e r y fi l e c r e a t i o n a l l o w s t h e d a t a b a s e
a d m i n i s t r a t o r t o s p e c i f y t h e l e n g t h f o r t h e a f t e r
image recovery fi le . I f the length parameter i s no t
s p e c i fi e d , t h e d e f a u l t v a l u e , d e fi n e d b y t h e
installation parameter CRMARFN, is assumed.

DUMP DIRECTIVE

The DUMP directive dumps one or more data or after
image recovery files to tape. The format is:

♦DUMP,xxpfnj type, xxpfn2 type,...,xxpfnn
type,VSN=vsn i /vsn2/ . . . /vsnn.
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An opt ional parameter specify ing the
t y p e o f d u m p d e s i r e d . W h e n t h i s
p a r a m e t e r i s u s e d , t h e s l a s h
c h a r a c t e r ( / ) i m m e d i a t e l y f o l l o w s
t h e l a s t c h a r a c t e r i n t h e d a t a fi l e
name. Type options are:

/BLOCK Spec ifies a b lock dump.
All active CRM blocks of
t h e d a t a fi l e a n d a s s o
c i a t e d i n d e x fi l e a r e
dumped. I f the da ta fi le
h a s a l t e r n a t e k e y s , t h e
m u l t i p l e i n d e x fi l e i s
also dumped.

/RECORD Specifies a record dump.
A record dump copies all
a c t i v e l o g i c a l r e c o r d s
f r o m t h e fi l e . I f t h e
d a t a fi l e h a s a l t e r n a t e
k e y s , t h e a l t e r n a t e k e y
descriptions and the FSTT
o f t h e m u l t i p l e i n d e x
file are also dumped.

omit ted I f DMREC can at tach the
d a t a fi l e ( a n d i n d e x fi l e
i f a p p l i c a b l e ) i n w r i t e
m o d e , i t d o e s a b l o c k
d u m p . I f n o t , i t a t
tempts to at tach the fi le
i n r ead -mod i f y mode . I f
t h i s a t t a c h i s s u c c e s s
ful, DMREC then does a
record dump.

NOTE

B l o c k d u m p s a r e m u c h f a s t e r
t h a n r e c o r d d u m p s . A l s o ,
subsequent recovery processing
i s s i m p l e r w i t h b l o c k d u m p s
t h a n i t i s w i t h r e c o r d d u m p s .
T h e r e c o r d d u m p c a p a b i l i t y i s
p r o v i d e d f o r u s e i n s i t u a t i o n s
in which a dump must be taken
w h i l e t h e d a t a fi l e i s
a v a i l a b l e f o r t r a n s a c t i o n
p r o c e s s i n g . T h i s i m p l i e s t h a t
t h e fi l e c a n b e a c t i v e l y
modified dur ing a record dump.
For this reason, the time stamp
given to a record dump is the
t i m e a t t h e b e g i n n i n g o f t h e
dump, whereas the t ime s tamp
g i v e n t o a b l o c k d u m p i s t h e
t i m e a t t h e c o m p l e t i o n o f t h e
d u m p . W h e n r e s t o r i n g a fi l e
f r o m a r e c o r d d u m p , i t i s
necessary to apply after images
beg inn ing w i th the t ime o f the
s t a r t o f t h e d u m p u n t i l s o m e
t ime at or af ter the complet ion
of the dump.

reques ts a tape . I t i s up to the user in th is case
to ensure that a b lank- labeled tape to be used for
the dump is mounted.

After DMREC processes a DUMP directive, the tape(s)
u s e d f o r t h e d u m p a r e u n l o a d e d . A n e w D U M P
directive causes DMREC to request a new tape.

The DUMP directive is also used to dump after image
r e c o v e r y fi l e s . W h e n t h e a c t i v e a f t e r i m a g e
r e c o v e r y fi l e i s f u l l , TA F a u t o m a t i c a l l y s w i t c h e s
a f t e r i m a g e l o g g i n g t o t h e o t h e r a f t e r i m a g e
r e c o v e r y fi l e a n d s u b m i t s a j o b t o d u m p t h e f u l l
a f t e r i m a g e r e c o v e r y fi l e t o t a p e . T h e u s e r c a n
dump an af ter image recovery fi le to tape by using
the DUMP d i rect ive spec i fy ing on ly the a f ter image
recovery file name (ZZxxAnn) and the VSN of the dump
t a p e . A f t e r t h e a f t e r i m a g e r e c o v e r y fi l e i s
d u m p e d , t h e fi l e i s l o g i c a l l y c l e a r e d . T h u s ,
i n f o r m a t i o n o n t h e fi l e p r i o r t o t h e d u m p i s
available only from the dump tape.

EDIT DIRECTIVE

The EDIT d i rect ive edi ts the backup d i rectory for a
s p e c i fi e d a p p l i c a t i o n . T h e r e a r e t h r e e t y p e s o f
EDIT:

A . * E D I T, x x

B . * E D I T, x x p f n ! , . . . , x x p f n „

C. Same as type A or B immediately followed on
the same or succeeding lines by one or more
subd i rec t i ves .

When type A or B is used, DMREC discards all entries
for dumps of the data base (type A) or the specified
d a t a fi l e ( t y p e B ) e x c e p t t h e t w o m o s t r e c e n t
d u m p s . T h e n u m b e r o f d u m p s t o b e r e t a i n e d i s
determined by the value of the COPYCNT installation
pa ramete r. The re lease va lue o f t h i s pa ramete r I s
two. The user can use the *CYCLE subdi rect ive to
select another value for the number of dumps to be
re ta i ned .

In the case of a data file EDIT (type B), DMREC then
d e t e r m i n e s i f a n y d u m p t a p e s n o w c o n t a i n o n l y
i nac t i ve dumps . I f so , en t r i es f o r t hose tapes a re
discarded. For both types of EDIT ( types A and B)
D M R E C t h e n d i s c a r d s e n t r i e s f o r a n y a f t e r i m a g e
r e c o v e r y fi l e t a p e s t h a t a r e o l d e r t h a n t h e o l d e s t
remaining dump tape.

When type C is used, the edit processing to be done
i s e x p l i c i t l y s t a t e d b y t h e u s e r v i a t h e
s u b d i r e c t i v e s t h a t i m m e d i a t e l y f o l l o w t h e E D I T
d i r e c t i v e . ( T h e a b s e n c e o f a n y s u b d i r e c t i v e s
indicates a type A or B EDIT.)

A s ing le fi le cannot appear more than once in the
d i rec t i ve s ta tement . The number o f da ta fi les in a
s ing le dump d i rec t i ve canno t exceed 100 . I f more
t h a n o n e V S N i s s p e c i fi e d , t h e a d d i t i o n a l V S N s
i n d i c a t e w h i c h t a p e r e e l s t o u s e f o r m u l t i r e e l
d u m p s . I f t h e V S N p a r a m e t e r i s o m i t t e d , D M R E C

| NOTE |

DMREC performs the edi t ing specified
by the EDIT subd i rec t ives regard less
of the impact such ed i t ing may have
on future recovery.
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EDIT Subdirectives The format is:

The subd i rec t i ves ava i l ab le fo r use w i th the EDIT
directive are CYCLE, DELETE, and ADD.

CYCLE

The CYCLE subdirective specifies the number of data
base fi le dumps to re ta in . Any fu tu re type A o r B
E D I Ts w i l l u s e t h i s a s t h e d e f a u l t u n t i l i t i s
changed again by the user.

The format is:

*CYCLE,CYCL=n

n - 0 , 1 , 2 9

The CYCLE subdirective makes a change on the ZZxxDIR
fi l e f o r t h e e n t i r e d a t a b a s e , f o l l o w i n g a t y p e A
E D I T , o r f o r t h e i n d i v i d u a l fi l e ( s ) s p e c i fi e d ,
f o l l o w i n g a t y p e B E D I T. I f t h e Z Z x x D I R fi l e i s
pu rged and re -c rea ted , the de fau l t cyc le spec ified
on the COPYCNT installation parameter will again be
in e f f ec t f o r a l l fi l es i n da ta base xx . O the rw i se ,
the cycle specified via a CYCLE subdirective remains
in effect unt i l expl ic i t ly changed by another CYCLE
subd i rec t i ve .

DELETE

The DELETE subdirective has two formats:

♦DELETE,VSN=vsn

o r

♦DELETE,TIME=hhmmss,DATE=yymmdd

T h e fi r s t f o r m a t d e l e t e s t h e d i r e c t o r y e n t r y t h a t
r e f e r s t o t h e b a c k u p t a p e n a m e d o n t h e
s u b d i r e c t i v e . T h e u s e r m u s t e n s u r e t h a t s u c h
d e l e t i o n s w i l l n o t h a r m p o s s i b l e f u t u r e r e c o v e r y ;
DMREC makes no such check. If the VSN specified is
t h e fi r s t o f a m u l t i r e e l s e t o f d u m p s , e n t r i e s f o r
the entire dump set will be deleted.

T h e s e c o n d f o r m a t s p e c i fi e s d e l e t i o n o f e n t r i e s
p r i o r t o t h e d a t e a n d t i m e s p e c i fi e d . I f t h e d a t e
is omi t ted, today 's date is assumed. I f the t ime is
o m i t t e d , t h e b e g i n n i n g o f t h e s p e c i fi e d d a t e
(00:00:00) is assumed.

The DELETE subdirective can follow a data base or a
d a t a fi l e E D I T d i r e c t i v e . F o l l o w i n g a d a t a b a s e
EDIT d i rec t i ve (♦EDIT,xx ) , t he de le t i ons app l y t o
d u m p e n t r i e s f o r a l l fi l e s i n t h e d a t a b a s e .
Fol lowing a data f i le EDIT di rect ive (♦EDIT,xxpfn) ,
t h e d e l e t i o n s a p p l y o n l y t o d u m p e n t r i e s f o r t h e
fi l e ( s ) s p e c i fi e d .

ADD

The ADD subdirective causes the addit ion of entries
from the file backup directory on the specified tape
to the fi le backup d i rec to ry fo r th is da ta base . In
this way, entries previously deleted from the backup
directory can be restored.

♦ADD,VSN=vsn

When DMREC encounters this subdirective, it requests
the tape . I t l oca tes the las t fi le on a dump tape ,
wh ich is a copy o f the en t i re fi le backup d i rec to ry
at the time the dump was taken. DMREC copies this
d i r e c t o r y t o a l o c a l d i s k fi l e a n d c o m p a r e s i t t o
the permanent fi le backup d i rec tory. Ent r ies in the
loca l d i rec to ry whose VSN fie lds d i f f e r f r om those
o f e n t r i e s a l r e a d y i n t h e p e r m a n e n t d i r e c t o r y a r e
then copied to the permanent directory.

The ADD subdirective can follow either type (A or B)
o f the EDIT d i rec t ive and works ident ica l ly in both
cases.

EXPAND DIRECTIVE

The EXPAND d i rec t i ve i s used to p rea l l oca te f r ee
space on da ta fi les (and assoc ia ted i ndex fi les , i f
app l i cab le ) . The fo rmat i s :

♦EXPAND,xx,PERCENT=n

♦EXPAND.xxpfn,PERCENT=n

n T h e p e r c e n t a g e o f p r e a l l o c a t e d s p a c e
d e s i r e d . T h e p e r m i t t e d v a l u e s a r e 0
through 99.

T h e fi r s t f o r m a t e x p a n d s a l l fi l e s i n t h e i n d i c a t e d
data base to the specified percent, except as noted
in the following. The second format expands only the
i n d i c a t e d d a t a fi l e ( a n d i t s a s s o c i a t e d i n d e x fi l e ,
i f a p p l i c a b l e ) t o t h e s p e c i fi e d p e r c e n t . N o
expansion takes place for any file whose percentage
of free space already equals or exceeds the amount
s p e c i fi e d .

T h e p e r c e n t p a r a m e t e r i s o p t i o n a l . I f i t i s
omitted, DMREC uses the percent in the preallocation
fi e l d o f t h e Z Z x x D I R fi l e . O r i g i n a l l y , t h i s i s t h e
value specified by the EXPCT instal lat ion parameter
(release default is 10). Use of the EXPAND directive
with the percent parameter changes this field to the
v a l u e g i v e n b y t h e u s e r . T h i s n e w v a l u e t h e n
becomes the de fau l t f o r subsequen t expands un t i l
again changed by the user.

The preallocation percent is recorded on the ZZxxDIR
file for the data base and for each ind iv idua l data
fi l e . W h e n a d a t a b a s e E X P A N D i s u s e d , t h e
fol lowing occurs:

• T h e p r e a l l o c a t i o n p e r c e n t f o r a l l f i l e s
whose present preal locat ion percent matches
the present data base prea l locat ion percent
is changed to the new value specified in the
d i r e c t i v e .

• T h e p r e a l l o c a t i o n p e r c e n t f o r t h e d a t a b a s e
is changed to the new value specified in the
d i r e c t i v e .

• T h e p r e a l l o c a t i o n p e r c e n t f o r a n y o t h e r f i l e
is not changed.

• E a c h f i l e i s e x p a n d e d t o t h e p r e a l l o c a t i o n
percen t fo r tha t fi le i f necessary.

- ^
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DMREC must be able to attach the affected files in
write or modify mode in order for expansion to take
place. I f the EXPAND direct ive is used and DMREC
c a n n o t a t t a c h a n a f f e c t e d fi l e i n w r i t e o r m o d i f y
m o d e , t h e p r e a l l o c a t i o n fi e l d f o r t h a t fi l e w i l l b e
changed on the ZZxxDIR file but the file wil l not be
e x p a n d e d . T h e f o l l o w i n g d i a g n o s t i c m e s s a g e i s
issued:

ATTACH ERROR ON PF filename.

I f t h e x x J fi l e C R M s t a t e m e n t f o r t h i s d a t a fi l e
s p e c i fi e s a n y m o d e o t h e r t h a n M ( m o d i f y ) o r W
( w r i t e ) , a d i a g n o s t i c i s i s s u e d a n d t h e fi l e a n d
di rectory are unal tered.

Th e p re a l l o ca t i o n p e r ce n t r e f e r s t o t h e d i f f e re n ce
between the phys ica l and log ica l length o f the fi le
e x p r e s s e d a s a p e r c e n t a g e o f t h e l o g i c a l l e n g t h .
When the EXPAND directive is used, DMREC gets the
l o g i c a l l e n g t h o f t h e fi l e f r o m t h e fi l e s t a t i s t i c s
table (FSTT). This is the number of PRUs occupied
b y a c t i v e o r l o g i c a l l y d e l e t e d r e c o r d s . ( L o g i c a l l y
d e l e t e d r e c o r d s c a n b e p h y s i c a l l y d e l e t e d b y r e
c r e a t i n g t h e fi l e u s i n g t h e F O R M u t i l i t y. ) D M R E C
t h e n c a l c u l a t e s t h e p h y s i c a l l e n g t h n e c e s s a r y t o
s a t i s f y t h e p r e a l l o c a t i o n p e r c e n t s p e c i fi e d o n t h e
d i rec t ive or in the ZZxxDIR fi le and compares th is
l e n g t h t o t h e a c t u a l p h y s i c a l l e n g t h o f t h e fi l e .
I f the actua l phys ica l length is less than requi red,
the physical length is increased.

UST DIRECTIVE

T h e L I S T d i r e c t i v e c a n b e u s e d t o d i s p l a y t h e
c o n t e n t s o f t h e b a c k u p d i r e c t o r y ( Z Z x x D I R ) o r t o
l i s t t h e a f t e r i m a g e r e c o r d h e a d e r s o n a n a f t e r
image dump tape. It has three formats:

♦LIST,xx,TTME=hhmmss,DATE=yymmdd

or

♦LIST,xxpfnj,...,xxpf r^ ,TIME=hhmmss,DATE=yymmdd

or

♦LIST,xx,VSN=vsn,TIME=hhmmss

The fi r s t two f o rma ts o f t he L IST d i r ec t i ve cause
D M R E C t o d i s p l a y t h e c o n t e n t s o f t h e b a c k u p
di rectory (ZZxxDIR) for an ent i re data base, or for
one or more files within a data base. This includes
entries for dumps of data base files and after image
recovery file dumps.

In the first two formats, TIME and DATE are optional
p a r a m e t e r s . W h e n u s e d , t h e y i n d i c a t e t h a t a l l
e n t r i e s e n t e r e d b e f o r e t h e p a r t i c u l a r t i m e a n d / o r
d a t e s h o u l d b e l i s t e d . I f t h e D AT E p a r a m e t e r i s
o m i t t e d , t o d a y ' s d a t e i s a s s u m e d . I f t h e T I M E
parameter is omitted, 00:00:00 is assumed.

Figure 6-1 shows a sample of the output that results
from using the first format of the LIST direct ive.

The third format of the LIST directive causes DMREC
to d i sp lay t he a f t e r image reco rd heade rs on t he
specified after image dump tape. The opt ional TIME
pa rame te r i n t h i s f o rma t spec i fies t ha t a l l en t r i es
(headers ) s ta r t i ng f rom th i s pa r t i cu la r t ime shou ld

b e l i s t e d . I f t h e T I M E p a r a m e t e r i s o m i t t e d , a l l
headers on this tape wil l be l isted.

LOAD DIRECTIVE

The LOAD directive causes DMREC to load a data base
fi l e ( a n d i t s a s s o c i a t e d i n d e x fi l e , i f a p p l i c a b l e )
from tape to mass storage. It has two formats:

♦LOAD,xxpfn type,TIME=hhmmss,DATE=yymmdd

♦LOAD,xxpfn,VSN=vsn

type An opt ional parameter speci fy ing the
t y p e o f l o a d d e s i r e d . W h e n t h i s
p a r a m e t e r i s u s e d , t h e s l a s h
c h a r a c t e r ( / ) i m m e d i a t e l y f o l l o w s
t h e l a s t c h a r a c t e r i n t h e d a t a fi l e
name. Type options are:

/BLOCK Load f rom a b lock dump.
I f t h e d a t a fi l e h a s
a l t e r n a t e k e y s , t h e a s
s o c i a t e d m u l t i p l e i n d e x
fi le i s a l so l oaded .

/RECORD Load from a record dump.
I f t h e d a t a fi l e h a s a l
t e r n a t e k e y s , t h e a s s o
c i a t e d m u l t i p l e i n d e x
fi l e i s r e - c r e a t e d f r o m
t h e a l t e r n a t e k e y d e
scr ip t ions and the FSTT
o f t h e m u l t i p l e i n d e x
file on the dump.

o m i t t e d T h e l a t e s t d u m p s a t i s
fying the TIME and DATE
parameters is loaded re
gardless of type.

I NOTE
A fi l e l o a d e d f r o m a r e c o r d
dump cannot be presumed to be
i n a c o r r e c t s t a t e u n t i l a f t e r
images taken du r i ng the dump
are app l i ed . Re fe r t o the no te
in the descr ipt ion of the DUMP
d i r e c t i v e , e a r l i e r i n t h i s
s e c t i o n .

The optional TIME and DATE parameters indicate that
the last (newest) dump taken before the given t ime
a n d d a t e a n d s a t i s f y i n g t h e t y p e p a r a m e t e r , i f
spec ified, shou ld be loaded. I f the TIME parameter
i s o m i t t e d , 2 3 : 5 9 : 5 9 i s a s s u m e d . I f t h e D A T E
parameter is omitted, today's date is assumed.

The VSN parameter In the second format specifies the
VSN of a backup tape from which to load. Only the
VSN of the first tape in a multireel dump set can be
spec ified; DMREC wi l l au tomat ica l l y loca te the res t
o f t h e V S N s i n t h e s e t . N o o t h e r p a r a m e t e r s a r e
allowed when a VSN is specified.
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>»» *LIST,DC.

FULL LIST OF THE BACKUP DIRECTORY FOR THE DATA BASE - DS

CRE
DATE

EAXIiON
TIKE

BRF
DATE

UNUSABLE BRF-S PREA. BACKUPJSABLE
TIME

81/08/28. 14.44.10.

FILE HEADER : FILE PREALLOCATION

D G F I L E 8

© © ©
TIME FMT OR]

DOWN PERC. DUMPS

0 8 2

FIRST ARF
VSN

TOTL

0 © ©FILE TYPE DATE

BACKUP DUMPS

2

EX CRD aiTecs VSN
DGFILE D 82/02/09. 17.00.28. B
DGFILE D 82/02/10. 15.41.19. R

DGDMP3
IRRFEX

FILE HEADER : FILE PREALLOCATION BACKUP DUMPS

D G I S F 1 8 3

F ILE TYPE DATE T IME FMT ORD INDEX ORD AI RECS

D G I S F 1 D 8 2 / 0 2 / 0 9 . 1 6 . 5 8 . 1 4 . B 0
D G I S F 1 D 8 2 / 0 2 / 0 9 . 1 6 . 5 9 . 2 8 . B 0
D G I S F 1 D 8 2 / 0 2 / 0 9 . 1 7 . 0 0 . 2 8 . R 0
D G I S F 1 D 8 2 / 0 2 / 1 0 . 1 5 . 4 1 . 1 9 . B 1
DGISF1 Al 82/02/09. 13.25.17.

DGINDX 1
DGINDX 1
DGINDX 1
DGINDX 2

2997

VSN

DGDMP1
DGDMP2
DGDMP3
IRRFEX
TOTL

VSN ENTRIES © 3VSN NEXT V!

DGDMP1
DGDMP2
DGDMP3
IRRFEX
TOTL

(IS)
FILES

2
2
3
3

*ARF*

ACTTFILES NEXT ARF

2
2
3
3
Z

CHRONOLOGICAL LIST OF THE DUMPS TAKEN

DATE TIME

82/02/09. 16.58.14.
82/02/09. 16.59.28.
82/02/09. 17.00.28.
82/02/09. 17.00.28.
82/02/10. 15.41.19.
82/02/10. 15.41.19.

FILE

DGISP1
DGISF1
DGISF1
DGFILE
DGISF1
DGFILE

TYPE

FILE DUMP
FILE DUMP
FILE DUMP
FILE DUMP
FILE DUMP
FILE DUMP

VSN

DGDMP1
DGDMP2
DGDKP3
DGDMP3
IRRFEX
IRRFEX

FMT

B
B
R
B
B
R

f j j D a t e a n d t i m e t h i s d i r e c t o r y fi l e w a s c r e a t e d .

^ ^ N o t u s e d .

^ ) N o t u s e d .

(4 ) De fau l t da ta baae p rea l l oca t i on pe rcen t .
Refer to the EXPAND directive.

Q Data base backup dumps en t ry. Th is i s the^"^ minimum value that any file backup dumps

en t ry may have . I t i s a l so the de fau l t
number of backup dumps assigned to new files

© a d d e d t o t h i s d i r e c t o r y .S e l f e x p l a n l t o r y.

Q ) p r e a l l o c a t i o n p e r c e n t f o r t h i s fi l e . R e f e rto the EXPAND directive.

nn Number of dumps to be retained on a type A or
■ B EDIT.

( 9 ) S e l f e x p l a n l t o r y .

HO) Type of dump. D - data fi le dump; A - a f ter^"^ image dump.

ni) Date and t ime of dump.

Qy Dump format . B - b lock dump; R - record
dump.

Q3) Pos i t ion o f the fi le on the dump tape. The
fi r s t fi l e o c c u p i e s p o s i t i o n z e r o .

© A s s o c i a t e d i n d e x fi l e .

Q5) Number of after image records on an A type
dump.

( l 6 ) S e l f e x p l a n l t o r y.

Q7) For mult i tape dumps, the next tape In the set.

( i f ) ) Number of fi les in this dump set.

(19) Number of files on this VSN.

(20) Next tape in a multitape after image dump.

- * * ^ S

Figure 6-1. ♦LIST Directive Output

RECOVER DIRECTIVE

The RECOVER directive causes DMREC to recover a data
base file by loading the file from a backup dump and
a p p l y i n g a f t e r i m a g e r e c o r d s f o r t h i s fi l e . I t h a s
two formats:

♦RECOVER,xxpfn type,TIME=hhmmss,DATE=yymmdd

or

♦RECOVER,xxpfn,VSN=yyyyyy,TIME=hhmmss,DATE=yymmdd

typ e An o p t i o n a l p a ra me te r sp e c i f y i n g t h e
t y p e o f l o a d d e s i r e d . W h e n t h i s
p a r a m e t e r i s u s e d , t h e s l a s h
c h a r a c t e r ( / ) i m m e d i a t e l y f o l l o w s
t h e l a s t c h a r a c t e r i n t h e d a t a fi l e
name. Type options are:

/ B L O C K S p e c i fi e s t h a t t h e
l a t e s t b l o c k d u m p b e
u s e d f o r t h e l o a d . I f

t h e d a t a fi l e h a s
a l t e r n a t e k e y s , t h e
a s s o c i a t e d m u l t i p l e
i n d e x fi l e i s a l s o
loaded.

/ R E C O R D S p e c i fi e s t h a t t h e
l a t e s t r e c o r d d u m p b e
u s e d f o r t h e l o a d . I f
t h e d a t a fi l e h a s
a l t e r n a t e k e y s , t h e
a s s o c i a t e d m u l t i p l e
i n d e x fi l e i s r e - c r e a t e d
f r o m t h e a l t e r n a t e k e y
d e s c r i p t i o n s a n d t h e
F S T T o f t h e m u l t i p l e
index file on the dump.

o m i t t e d T h e l a t e s t d u m p i s
l o a d e d r e g a r d l e s s o f
type.
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The processing in i t iated by the RECOVER direct ive
has two d i s t i nc t phases : t he l oad phase and t he
update phase. The type parameter (firs t format) or
the VSN parameter (second format) apply to the load
phase of the recovery. The TIME and DATE parameters
apply to the update phase of the recovery.

BEGIN requests occurred during the time window will
b e a p p l i e d t o t h e d a t a fi l e . T h e fi r s t a f t e r i m a g e
recovery file dump tape used is the first dump that
occurred after the opening of the time window.

The time window is determined as follows:

c

j f P V

r

In the second format, the VSN parameter indicates
which tape should be used in the loading process.
This VSN must be the VSN of a tape containing a dump
o f t h e d a t a b a s e fi l e . F o r m u l t i r e e l d u m p s , i t i s
the first tape within the dump set.

A f t e r t h e l o a d i n g c o m p l e t e s , a f t e r i m a g e s a r e
a p p l i e d ; s t a r t i n g w i t h t h e fi r s t a f t e r i m a g e
r e c o v e r y fi l e d u m p t a k e n a f t e r t h e d a t a fi l e w a s
dumped, and proceeding through the specified t ime
a n d d a t e . I f n o t i m e i s s p e c i fi e d , 2 3 : 5 9 : 5 9 i s
assumed . I f no da te i s spec i fied , t oday ' s da te i s
assumed. Thus, the omission of the DATE and TIME
paramete rs resu l t s i n a recovery up to the la tes t
af ter image recovery fi le.

The opt ional IGNORE subdirect ive can be specified
f o r t h e R E C O V E R d i r e c t i v e . W h e n u s e d , t h i s
subdi rect ive must immediate ly fo l low the RECOVER
d i r e c t i v e . I t s f o r m a t i s :

♦IGN0RE,TS=tseq1/tseq2/.../tseqn,
TN=tasknamei/taskname2/.../tasknamen

t s e q T r a n s a c t i o n s e q u e n c e n u m b e r o f a
t r a n s a c t i o n w h o s e a f t e r i m a g e
r e c o v e r y fi l e e n t r i e s f o r t h i s
data base file should be ignored.

taskname Name of a task whose after image
r e c o v e r y fi l e e n t r i e s f o r t h i s
data base file should be ignored.

The TS and TN parameters may be used in the same
I G N O R E s u b d i r e c t i v e . U p d a t e s f o r a l l t a s k s a n d
transact ions specified wi l l be ignored regard less of
any interrelationships among them.

C a u t i o n m u s t b e e x e r c i s e d i n u s i n g t h e I G N O R E
f u n c t i o n . U s i n g t h e I G N O R E f u n c t i o n , i n e f f e c t ,
ro l l s back any upda tes made by t ransac t ion tseq^
a n d / o r t a s k t a s k n a m e ^ b u t d o e s n o t a f f e c t o t h e r
transactions or tasks that may have used the results
of those updates. This may leave the data base in
a n i l l o g i c a l s t a t e .

The RECOVER directive is also used by TAF to recover
defective BRF files. Detai ls are given under DMREC
Cal ls f rom TAF, later in th is sect ion.

UPDATE DIRECTIVE

The UPDATE directive applies after images from after
image recovery fi le tapes to a part icular data base
fi l e . T h e f o r m a t i s :

♦UPDATE,xxpfn,VSN=vsn,TIME=hhmmss/hhmmss,
DATE=yymmdd/yymmdd

When the VSN parameter is used, i t re fers to the
da ta base dump tape . The T IME, DATE, and VSN
p a r a m e t e r s a r e u s e d t o i n d i c a t e a t i m e w i n d o w.
Af ter images for a l l begin-commit sequences whose

DMREC checks the fo l lowing in the order g iven to
de te rm ine the open ing t ime and da te fo r the t ime
window.

1 . The open ing t ime and date spec ified in the
d i r e c t i v e . T h i s i s t h e t i m e a n d d a t e g i v e n
b e f o r e t h e s l a n t i n t h e T I M E a n d D AT E
parameters . I f an open ing t ime is spec ified
but no opening date, the data file dump date
is assumed. I f an opening date is specified
but no opening time, 00:00:00 is assumed.

2 . I f ne i ther the open ing t ime nor the open ing
date was specified but a VSN was specified,
the opening of the t ime window is the t ime
that xxpfn was dumped to tape VSN.

3 . I f ne i ther the open ing t ime nor the open ing
date was specified and no VSN was specified,
the opening of the t ime window is the t ime
in the backup d i rec to ry en t ry fo r the mos t
recent dump of xxpfn to tape.

DMREC checks the fo l lowing in the order g iven to
d e t e r m i n e t h e c l o s i n g t i m e a n d d a t e f o r t h e t i m e
w i n d o w. I f t h e c l o s i n g t i m e c a n b e d e t e r m i n e d i n
step 1, step 2 is skipped.

1 . The c los ing t ime and da te spec i fied i n t he
d i r e c t i v e . T h i s i s t h e t i m e a n d d a t e g i v e n
a f t e r t h e s l a n t i n t h e T I M E a n d D A T E
p a r a m e t e r s . I f a c l o s i n g t i m e i s s p e c i fi e d
but no closing date, the data file dump date
i s a s s u m e d . I f a c l o s i n g d a t e i s s p e c i fi e d
but no closing t ime, 23:59:59 is assumed. A
c l o s i n g t i m e a n d / o r d a t e c a n b e s p e c i fi e d
e v e n i f n o o p e n i n g t i m e a n d / o r d a t e w a s
s p e c i fi e d .

2. The t ime stamp in the backup directory entry
f o r t h e m o s t r e c e n t a f t e r i m a g e r e c o v e r y
file dump.

The t ime stamp on the backup di rectory for a data
fi l e d u m p i s t h e t i m e o f t h e s t a r t o f t h e d u m p i f
the dump type is /RECORD. The t ime stamp on the
backup directory for a data file dump is the t ime at
the end of the dump if the dump type is /BLOCK.

A diagnostic message will be issued if no commit is
found for a par t icu lar beg in-commi t sequence a f te r
searching the entire set of after image dumps.

DMREC CALLS FROM TAF
TAF submits a batch job containing a call to DMREC
when any of the following situations occur.

• An af ter image recovery f i le must be dumped
to tape because of an I /O error or when i t
becomes ful l .

• TAF detects a defect ive data base f i le .

• TAF detects a BRF DOWN condition.
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In any of these cases, TAF sets up the following job
fi l e :

1 DMREC.T37777.
USER(username,password,family) } is required for
RESOURC (tape drive type » 1) J TAF-initiated

batch recovery.

] At least one tape

1

D M R E C ( I = 0 , Z , T T- n n n ) d x ^ , . . . ^

username The user name f rom the xxJ fi le
for this data base.

p a s s w o r d T h e p a s s w o r d f r o m t h e x x J fi l e
for this data base.

f a m i l y T h e o p t i o n a l f a m i l y n a m e f r o m
the xxJ file for this data base.

tape dr ive This value is determined by the
t y p e T A F i n s t a l l a i o n p a r a m e t e r s T D E N

and DTTP. The default is PE=1.

n n n A T A F - a s s i g n e d i d e n t i fi e r t h a t
w i l l b e r e t u r n e d t o TA F a f t e r
completion of DMREC.

d i S p e c i fi c D M R E C d i r e c t i v e s a s
s h o w n i n t h e f o l l o w i n g
subsect ions.

During successful execution of the batch job cal l ing
DMREC tha t was submi t t ed by TAF, t he fo l l ow ing
console operator interaction occurs.

1 . T h e f o l l o w i n g m e s s a g e a p p e a r s o n t h e
B-display at the job 's contro l point .

TAF TAPE REQUEST DB=xx DUMP

xx is the two-character data base name. The
operator responds by enter ing the fo l lowing
where jsn is the job sequence number.

CR0,jsn.G0.

2 . A t a p e r e q u e s t a p p e a r s . T h e o p e r a t o r
responds by assigning a blank labeled tape.

I f e r ro rs a re encountered dur ing execut ion o f th is
batch job submit ted by TAF, the fol lowing message
appears on the B-display at the job's control point.

SEE JOB DAYFILE

This specific er ror message precedes the fo l lowing
dayfile messages.

DMREC FAILED - directive xx.
NOTE FAILURE, THEN TYPE IN CFO,JSN.GO

d i r e c t i v e x x i s t h e d i r e c t i v e a n d d a t a b a s e t h a t
DMREC was processing when the error occurred.

T h e d a t a b a s e a d m i n i s t r a t o r s h o u l d d i r e c t t h e
c o r r e c t i o n o f t h e e r r o r c o n d i t i o n s . A f t e r e r r o r s
have occur red, the data base must be brought up
manually using the K-display commands.

E r r o r c o n d i t i o n s d u r i n g t h e d u m p p r o c e s s a r e
d e s c r i b e d i n s e c t i o n 8 a n d u n d e r F i l e E r r o r
Cond i t ions , la ter in th is sec t ion .

| NOTE I .

DMREC jobs initiated by TAF must not
be te rminated manual ly e i ther by an
operator DROP command or a system
deadstar t , as th is may leave a data
base in an inconsistent state.

AFTER IMAGE LOG DUMP

When an after image recovery file becomes full, TAF
switches logging to the other ARF and submits the
previously shown job with the directive:

♦DUMP,ZZxxAnn

ZZxxAnn is the permanent fi le name of the
af ter image recovery fi le.

xx The da ta base iden t i fier.

nn The ARF number (01 or 02).

D M R E C a t t a c h e s fi l e Z Z x x A n n i n w r i t e m o d e a n d
requests a tape upon which to dump the file.

T h e a f t e r i m a g e r e c o v e r y fi l e i s t h e n d u m p e d t o
t a p e . D u r i n g t h e d u m p , a t a b l e i s c o n s t r u c t e d
conta in ing the names of a l l data base fi les hav ing
after image records on th is log tape. This table is
added, one record per data base file, to the backup
d i rec to ry a t t he end o f t he dump. TAF I s no t i fied
upon completion of the process.

R e f e r t o s e c t i o n 8 f o r a d i s c u s s i o n o f t h e
input/output (I/O) error condit ion on an ARF.

DEFECTIVE DATA BASE FILE

W h e n TA F d e t e c t s a d e f e c t i v e d a t a b a s e fi l e , i t
downs the file and submits the previously shown job
wi th the d i rec t ives :

♦DUMP,ZZxxAnn;AREC0VER,xxpfn

ZZxxAnn is the permanent fi le name of the
a f t e r i m a g e r e c o v e r y fi l e p r e v i o u s l y
descr ibed. This is the ARF that was act ive
a t t h e t i m e t h e f a u l t w a s d e t e c t e d , x x p f n
is the defect ive data base fi le.

Refer to section 8 for a more detailed discussion of
t h i s t o p i c .

BRF DOWN CONDITION

When TAF detects a BRF DOWN condition, it downs the
affec ted data base. Then i t submi ts the prev ious ly
shown job with the directives:

♦DUMP, ZZxxAnn;♦RECOVER,ZZxxBpp,TIME=hhmmss,
DATE=yymmdd

ZZxxAnn is the permanent fi le name of the
af ter image recovery fi le act ive at the t ime
the defective BRF was detected. ZZxxBpp is
the permanent file name of the defective BRF
fi l e .
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xx The da ta base iden t i fier.

nn The ARF number (01 or 02).

pp The BRF number (01 - 77g).

The TIME and DATE parameters indicate the
m o m e n t w h e n T A F w r o t e t h e e a r l i e s t
unresolved BRF DOWN stamp to the after image
r e c o v e r y fi l e .

Refer to section 8 for a more detailed discussion of
t h i s t o p i c .

Irrecoverable Error on a Mass Storage Data File

If an irrecoverable error is detected on mass storage
d u r i n g t h e r e c o v e r y o f a d a t a b a s e fi l e , t h e d a t a
administrator or fi le owner must:

• P u r g e t h e d e f e c t i v e f i l e .

• R e a l l o c a t e t h e f i l e o n a d i f f e r e n t m a s s
storage device.

• R e s t a r t t h e f i l e r e c o v e r y p r o c e s s .

FILE ERROR CONDITIONS

Errors can occur on any o f the fi les processed by
D M R E C . I n s o m e c a s e s , D M R E C c a n c o r r e c t t h e
s i t u a t i o n ; i n o t h e r s , m a n u a l i n t e r v e n t i o n i s
necessary. Th is subsec t ion p resen ts poss ib le e r ro r
c o n d i t i o n s a n d t h e r e s p o n s e b y D M R E C , a n d
recommends action to be taken by the data adminis
t ra tor. In a l l cases, i f the job issu ing the DMREC
d i rec t i ve was i n i t i a t ed by TAF, DMREC w i l l no t i f y
TA F o f s u c c e s s f u l c o m p l e t i o n o n l y I f t h e e r r o r
condition could be corrected by DMREC.

Irrecoverable Error on an After Image Log Tape During Recovery

If DMREC detects an irrecoverable error dur ing the
d u m p o f a n a f t e r i m a g e r e c o v e r y fi l e t o t a p e , i t
starts the dump over by returning the defective tape
and requesting another tape. The fol lowing message
appears:

TAPE VSN = xxxxxx IS BAD, PLEASE REPLACE.

T h e c o n s o l e o p e r a t o r r e s p o n d s b y e n t e r i n g t h e
fo l l ow ing :

CF0,jsn,G0

jsn is the job sequence number. The VSN entry on
the file backup directory is changed accordingly.

Irrecoverable Error on a Tape During an After Image Dump

I f a n o t h e r c o p y o f t h e t a p e i s a v a i l a b l e , D M R E C
requests i t and cont inues with recovery. I f no other
copy is available, DMREC issues dayfile and operator
messages indicating that the data base file cannot be
recovered correct ly. An insta l la t ion parameter wi th in
DMREC (NUMARF) governs the number of copies of the
same mass storage after image recovery file that is
t o b e r e t a i n e d . T h e d a t a a d m i n i s t r a t o r s h o u l d t r y
the fo l low ing .

• Clean the tape and t ry again.

• Clean the tape dr ive and t ry again.

• Tr y a n o t h e r t a p e d r i v e .

• R e r u n t h e a f f e c t e d t r a n s a c t i o n s u s i n g i n p u t
from J0UR0.

C o n s i d e r a t i o n s h o u l d b e g i v e n t o g e t t i n g m u l t i p l e
copies of future dump tapes by increasing NUMARF or
manually copying ARF dump tapes.

Irrecoverable Error on a Directory or CRM Owncode File

If DMREC detects that a backup directory file or CRM
o w n c o d e fi l e i s d e f e c t i v e , i t i s s u e s a d a y fi l e a n d
console message. The data administrator should:

• Down the affected data base i f TAF is act ive.

• P e r f o r m m a n u a l r e p a i r o f t h e f i l e . T h e
extent of this repair depends upon the type
of er ror and the fi le a f fec ted.

Irrecoverable Error on a Backup Dump Tape During a File Load

If DMREC detects an irrecoverable tape error during
a fi l e l o a d , a d i a g n o s t i c m e s s a g e i s i s s u e d a n d
DMREC te rm ina tes . The da ta adm in i s t r a to r o r fi l e
owner must:

D e l e t e t h i s t a p e f r o m
directory (ZZxxDIR).

t h e fi l e b a c k u p

R e s t a r t t h e p r o c e s s t h a t i n i t i a t e d t h e fi l e
load.

Irrecoverable Error on an After Image Recovery!File During a
Dump

If DMREC detects an error on an after image recovery
fi l e d u r i n g t h e d u m p p r o c e s s , t h e d a t a b a s e
administrator should perform the fol lowing act ions:

• Bring the data base down i f TAF is act ive.

• Take a complete dump of the data base.

• Allocate a new ARF using the DMREC CREATE
d i r e c t i v e .
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SYSTEM TASK REQUESTS

The TAF/CRM requests described in this section are
a v a i l a b l e o n l y t o t a s k s w r i t t e n i n C O M PA S S a n d
loaded from the system task l ibrary. These requests
are used by CRMTASK and CTASK to per form the
funct ions descr ibed in sec t ion 5 . They are defined
in deck COMKCRM.

DBUP REQUEST MACRO
The DBUP macro is used to place a data base or file
in an UP status. The format is:

D B U P l i s t a d d r

l i s taddr+1 = T h e a d d r e s s o f t h e w o r d
c o n t a i n i n g t h e TA F s t a t u s . T h e
possible TAF. status values are:

l i s t a d d r + 2

0 T h e r e q u e s t
success fu l l y.

completed

1 T h e fi l e o r d a t a b a s e i s
n o t a v a i l a b l e i n t h e x x J
fi l e .

3 5 T h e d a t a b a s e o r fi l e i s
already down or idle.

JSpS\

l i s t a d d r T h e F W A o f a l i s t o f p a r a m e t e r
addresses, terminated by a zero
word.

l i s t a d d r + O = T h e a d d r e s s o f t h e w o r d
c o n t a i n i n g t h e l e f t - j u s t i fi e d ,
z e r o - fi l l e d d a t a b a s e o r fi l e
name.

l i s taddr+1 The address of the word contain
i n g t h e TA F s t a t u s . T h e p o s
sible TAF status values are:

0 T h e r e q u e s t
s u c c e s s f u l l y.

completed

l i s t a d d r + 2

1 T h e fi l e o r d a t a b a s e i s
n o t a v a i l a b l e i n t h e x x J
fi l e .

3 3 N o t a l l t h e d a t a b a s e
files were upped.

3 4 T h e fi l e o r d a t a b a s e
cannot be upped.

DBDOWN REQUEST MACRO
The DBDOWN macro is used to place a data base or
file in a DOWN status. The format is:

DBDOWN listaddr

l i s t a d d r T h e F W A o f a l i s t o f p a r a m e t e r
addresses, terminated by a zero
word.

l i s t a d d r + O = T h e a d d r e s s o f t h e w o r d
c o n t a i n i n g t h e l e f t - j u s t i fi e d ,
z e r o - fi l l e d d a t a b a s e o r fi l e
name.

CRMSTAT REQUEST MACRO
The CRMSTAT format is as follows:

CRMSTAT l is taddr

l i s t a d d r The FWA of a l i s t o f parameter
addresses.

l i s t a d d r + O = T h e a d d r e s s o f t h e w o r d c o n
t a i n i n g t h e s t a t u s f u n c t i o n
desired. The request codes are:

0 For CRM status.

1 F o r g e t t i n g a l l d a t a b a s e
t a b l e s ( T D R F s ) a n d
r e c o v e r y fi l e t a b l e s .

2 For data base status.
42/0Ldb,18/2

3 F o r g e t t i n g a l l l o g i c a l
n a m e t a b l e s ( T L N Ts ) f o r
the specified data base.
42/0Ldb,18/3

4 F o r fi l e s t a t u s .
42/0Ldbpfnxx,18/4

l i s t a d d r + 1 = T h e a d d r e s s o f t h e w o r d c o n
t a i n i n g t h e T A F s t a t u s . T h e
possible TAF status values are:

0 T h e r e q u e s t
s u c c e s s f u l l y.

completed

1 T h e d a t a b a s e o r fi l e i s
n o t a v a i l a b l e i n t h e x x J
fi l e .

35 The table area suppl ied by
user is not large enough.
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l is taddr+2 =

request
code 0

First word address of table where
CRM returns status information.

For CRM status (request code 0)
this buffer must be large enough
t o h o l d t h e f o l l o w i n g t a b l e s i n
the o rder l i s ted :

1. TAF/CRM transaction sequence
table (TSEQ) in i ts ent i rety
a s i t e x i s t s a t t h e t i m e
the request is processed.

T h e t a b l e i s d e fi n e d i n
COMKCRM with FIELD macros.
Th is deck a lso defines the
length of each entry of this
table (TSEQE symbol) . The
n u m b e r o f e n t r i e s i n t h i s
table is CMDM, which is an
i n s t a l l a t i o n p a r a m e t e r d e
fined in COMKIPR.

The first word of each entry
of th is tab le is zero i f the
e n t r y d o e s n o t c o n t a i n a
t r a n s a c t i o n e n t r y . F o r a
d e t a i l e d h a n d l i n g o f t h i s
t a b l e r e f e r t o s u b r o u t i n e
FTS of AAMI.

7. Binary zero word.

T h e t o t a l l e n g t h o f t h e b u f f e r
r e q u i r e d m u s t b e a t l e a s t a s
large as:

RMDM*CMDM*TSEQE+
TSEQE+1+2*AAMQFL+
AIBFL+A0BFL+1

W h e r e t h i s l e n g t h i s i n 6 0 - b i t
CM words.

r e q u e s t F o r g e t t i n g a l l T D R F s k n o w n t o
c o d e 1 A A M I ( r e q u e s t c o d e 1 ) , t h i s

bu f fe r mus t be la rge enough to
hold at most CMAXDB TDRFs; each
TDRF is TDRFE words long. The
last TDRF wi l l be fo l lowed by a
zero word.

r e q u e s t F o r d a t a b a s e s t a t u s ( r e q u e s t
c o d e 2 c o d e 2 ) t h i s b u f f e r m u s t b e

large enough to hold the TAF/CRM
t a b l e s f o r t h e d a t a b a s e a n d
fi l e s ( d a t a b a s e a n d r e c o v e r y )
for the data base.

T h e t a b l e s w i l l b e a r r a n g e d a s
fo l l ows in the bu f fe r :

The length o f th is tab le in
6 0 - b i t C M w o r d s i s
(CMDM^RMDM+1)♦TSEQE.

2. Binary zero word.

3. TAF/CRM data manager input
queue FET. This is the FET
for TAF/CRM queue where AAM
a c c e p t s t r a n s a c t i o n r e
ques t s . The l eng th o f t h i s
FET is defined by AAMQFL in
COMKCRM. This length is In
60-bi t words.

4. TAF/CRM data manager input
q u e u e . T h i s i s t h e i n p u t
q u e u e a l r e a d y r e f e r r e d t o
i n i t e m 3 . T h e l e n g t h o f
t h i s q u e u e , i n 6 0 - b i t C M
words, may be obtained from
t h e F E T ( L I M I T- F I R S T ) o r
the symbol AIBFL in COMKIPR.

5. TAF/CRM data manager output
queue FET. This is the FET
for TAF/CRM queue where it
places all completed AAM re
ques t s . The l eng th o f t h i s
F E T, i n 6 0 - b i t s w o r d s , i s
AAMQFL defined in COMKCRM.

6. TAF/CRM data manager output
q u e u e . T h i s i s t h e o u t p u t
q u e u e a l r e a d y r e f e r r e d t o
i n i t e m 5 . T h e l e n g t h o f
t h i s q u e u e , i n 6 0 - b i t
words, may be obtained from
t h e F E T ( L I M I T- F I R S T ) o r
the symbol AOBFL in COMKIPR.

1 . T D R F : d a t a b a s e t a b l e .
Length=TDRFE.

2. Binary zero word.

3 . T A R F : a f t e r i m a g e r e
c o v e r y fi l e t a b l e i f t h e
d a t a b a s e h a s r e c o v e r y
defined (TDQN of TDRF = 0).
Length = TARFE.

4. Binary zero word.

5 . T Q R F : b e f o r e i m a g e r e
c o v e r y fi l e t a b l e ( s ) .
There will be TDQN, TQRFs
returned. Length=TQRFE.

6. Binary zero word.

r e q u e s t F o r r e q u e s t c o d e 3 , t h e b u f f e r
c o d e 3 m u s t b e l a r g e e n o u g h t o h o l d a l l

TLNT en t r i es . Each TLNT en t r y
i s T L N T E w o r d s l o n g . T h e l a s t
TLNT entry is followed by a zero
word.

r e q u e s t F o r fi l e s t a t u s ( r e q u e s t c o d e 4 )
c o d e 4 t h e b u f f e r m u s t b e l a r g e e n o u g h

to ho ld the TAF/CRM tab les fo r
t h e fi l e ( T L N T a n d a c o u n t o f
active TFCB and TKOK).

The tab les w i l l be a r ranged as
fo l lows in the bu f fe r :

1 . T L N T: ( l o g i c a l n a m e t a b l e
fo r fi le ) . Leng th=TLNTE.

2. Binary zero word.

■ ^
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l i s t a d d r + 3

l i s taddr+4

3 . C o u n t o f a c t i v e T F C B s ;
6 0 - b i t i n t e g e r.

4 . C o u n t o f a c t i v e T K O K s ;
6 0 - b i t i n t e g e r.

5. Binary zero word.

The address of the word contain
ing the length of the table space
s p e c i fi e d b y t h e p r e v i o u s
parameter.

l istaddr+1 = The address of the word contain
ing the TAF status. The possible
TAF status values are:

j f * N

TRMREC REQUEST MACRO
The TRMREC request is processed as a transact ion
CEASE reques t . I t causes the fo l l ow ing even ts to
occur in the order given.

1. A DBFREE is processed.

2. A CEASE stamp is written on the BRF.

3. Al l resources held by task are released.

A separate TRMREC request must be issued for each
transact ion for which this processing is desired.

The format of the TRMREC macro Is as follows:

TRMREC l istaddr

l i s t a d d r T h e F W A o f a l i s t o f p a r a m e t e r
addresses te rminated by a zero
word.

l i s t a d d r + O = C o n t a i n s a d d r e s s o f a w o r d ,
which is zero.

l istaddr+1 = The address of the word contain
ing the TAF status. The possible
TAF status values are:

0 T h e r e q u e s t c o m p l e t e d
s u c c e s s f u l l y.

2 4 T h e r e i s n o o u t s t a n d i n g
DBEGIN request.

25 An error was encountered on
a d a t a b a s e o r r e c o v e r y
fi l e .

32 The data base or TAF/CRM
is down.

listaddr+2 = 0

CRMSIC REQUEST MACRO
The CRMSIC request passes information from TAF to
TAF/CRM abou t a DMREC job tha t has comp le ted
success fu l l y. The fo rmat i s :

CRMSIC l i s taddr

l i s t a d d r T h e F W A o f a l i s t o f p a r a m e t e r
addresses te rminated by a zero
word.

l i s t a d d r + O = T h e a d d r e s s o f t h e w o r d
c o n t a i n i n g t h e l e f t - j u s t i fi e d ,
z e r o - fi l l e d d a t a b a s e o r fi l e
name.
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0 T h e r e q u e s t
success fu l l y.

completed

l i s taddr+2 =

l i s t a d d r + 3

1 T h e fi l e o r d a t a b a s e i s
n o t a v a i l a b l e i n t h e x x J
file (should never happen).

35 No batch job is outstanding
for data base or fi le .

B a t c h j o b s e q u e n c e n u m b e r i n
o c t a l . R i g h t j u s t i fi e d a n d z e r o
fi l l e d i n t h e w o r d .

The address of the word contain
i n g t h e f u n c t i o n c o m p l e t e d b y
b a t c h r e c o v e r y . T h e p o s s i b l e
values are:

1 The ARF dump is complete.

2 The data base file dump is
complete.

3 The ARF or BRF prealloca
t ion is complete.

l istaddr+4 = 0

RSTDBI REQUEST MACRO
This request is used to restore the data base begin
iden t i fie rs fo r a recove red t ransac t i on .

The macro format is:

R S T D B I l i s t a d d r

l i s t a d d r F W A o f a l i s t o f p a r a m e t e r
addresses terminated by. a zero
word.

l i s t a d d r + O = A d d r e s s o f w o r d c o n t a i n i n g
c u r r e n t b e g i n i d e n t i fi e r i n t h e
lower 30 bits of word.

l i s t a d d r + 1 = T h e a d d r e s s o f t h e w o r d
c o n t a i n i n g t h e TA F s t a t u s . T h e
possible TAF status values are:

0 T h e r e q u e s t c o m p l e t e d
s u c c e s s f u l l y.

2 7 N o r e c o v e r y fi l e i s
assigned to the data base.

3 2 T h e fi l e o r d a t a b a s e i s
down.

l i s t a d d r + 2 = A d d r e s s o f w o r d c o n t a i n i n g
p r e v i o u s b e g i n i d e n t i fi e r i n t h e
lower 30 bits of word.

l istaddr+3 = 0

The data base ids are no t saved by AAMI i f e r ro r
code 27 is returned.

The data base ids are saved by AAMI if error code 32
is re turned.
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RECOVERY SITUATION CONSIDERATIONS

y # ^ \

This section discusses automatic and batch recovery
p rocess i ng f o r va r i ous t ypes o f f a i l u res . I n some
cases t he en t i r e r ecove ry p rocess occu rs w i t hou t
manual assistance other than to respond to requests
t o m o u n t t a p e s . I n o t h e r s , a n a l y s i s b y t h e d a t a
admin is t ra tor is necessary pr ior to proceeding wi th
recovery.

RECOVERY HANDLED AUTOMATICALLY

DATA FILE FAILURE

When TAF/CRM detects a fatal error on a data base
fi l e , i t d e c l a r e s t h e fi l e D O W N . A l l r e q u e s t s
i s s u e d s p e c i fi c a l l y f o r t h i s fi l e , e x c e p t C L O S E ,
r e t u r n a f a t a l e r r o r c o d e t o t h e r e q u e s t i n g t a s k .
However, DBCOMIT can be successfully executed even
i f the begin-commit sequence involved inc ludes the
DOWN file. This is because a fatal error may have
occurred on a read and the begin-commit sequence
migh t no t i nc lude any wr i tes to the damaged fi le .
H o w e v e r, a D B F R E E i s n o r m a l l y p r e f e r a b l e t o a
DBCOMIT.

When DBCOMIT is issued for a begin-commit sequence
t h a t i n c l u d e s a fl a w e d fi l e , t h e c o n d i t i o n o f t h e
fi l e i s a m b i g u o u s . I f t h e fi l e i s i n f o r c e d w r i t e
mode, al l the previous updates to i t , except for the
o n e t h a t r e c e i v e d a n e r r o r , a r e a l r e a d y o n t h e
disk. The update that received the error is not on
the disk and its corresponding after image is not on
the ARF.

I f t h e fi l e w i t h a n e r r o r i s n o t i n f o r c e d w r i t e
mode, the after image of the record that caused the
error is not on the ARF and, s ince the buffer wi th
the updates for this file cannot be flushed, some of
t h e p r e v i o u s u p d a t e s f o r t h i s fi l e i n t h i s
begin-commit sequence might not be on the disk.

A DBFREE request for a begin-commit sequence that
involves the DOWN file returns an error code to the
user but the DBFREE process completes. This means
tha t the be fo re image records fo r fi les o ther than
the DOWN one are restored on the data base and that
a l l o f t h e b e f o r e i m a g e r e c o r d s , i n c l u d i n g t h o s e
b e l o n g i n g t o t h e p r o b l e m fi l e , a r e w r i t t e n o n t h e
ARF along with a DBFREE stamp.

When there are no more ac t ive users on the fi le ,
TAF/CRM declares the file DOWN and submits a DMREC
job to recover the file. Refer to DMREC Cal ls f rom
TAF in sec t ion 6 fo r in fo rmat ion on the submi t ted
j o b . W h e n D M R E C h a s c o m p l e t e d i t s p r o c e s s i n g
(dumping the ARF, reloading the file from the dump
t a p e , r e a p p l y i n g t h e a f t e r I m a g e r e c o r d s f o r t h e
DBCOMITed updates and the before image records for
the DBFREEed updates), DMREC notifies TAF/CRM that
t h e fi l e s h o u l d b e d e c l a r e d U P. T h e t r a n s a c t i o n
processing of the file can now resume.

A fi l e m a y a l s o b e d e c l a r e d D O W N d u r i n g t h e
au tomat i c recovery p rocess ing a f te r the sys tem o r
TAF abort . Dur ing recovery, CTASK issues TRMREC
reques ts fo r the t ransac t ions in the sys tem a t the
time of failure. TRMREC is a combination of DBFREE
and CEASE requests; thus, it receives an error code
i f a d a t a b a s e fi l e f a i l s d u r i n g t h e D B F R E E
processing. The recovery process cont inues in spi te
of the error. When the recovery completes, the data
base file is declared DOWN and TAF/CRM submits a
DMREC job to recover the file in batch mode. In the
m e a n t i m e , T A F / C R M c a n c o n t i n u e t o p r o c e s s
transact ions that do not use the file in quest ion.

TAF/CRM declares a file DOWN when an OPEN request
canno t be execu ted p roper l y du r ing TAF recove ry.
T h i s i s m o s t l i k e l y t o o c c u r o n a m u l t i p l e i n d e x
fi l e . A s p r e v i o u s l y d e s c r i b e d , t h e d o w n e d fi l e i s
recovered by a DMREC batch job while TAF/CRM is
process ing o ther t ransact ions not us ing th is fi le .

ARF FAILURE

When TAF/CRM detects a fata l error on an ARF, i t
d e c l a r e s t h e a s s o c i a t e d d a t a b a s e I D L E . T h e
begin-commit sequences, act ive in TAF, are a l lowed
to proceed until DBCOMIT, DBFREE, or CEASE (implied
D B F R E E ) r e q u e s t s a r e i s s u e d b u t n o a f t e r i m a g e
records are logged. When no users with opened files
remain for the data base, the data base is declared
DOWN. TAF/CRM then submits a DMREC job to dump and
real locate the defect ive ARF.

T h e d a t a b a s e fi l e s a r e c o n s i s t e n t a t t h i s p o i n t .
The committed updates have been applied to the data
base fi les and the f reed updates have been ro l led
back using the BRF. It is advisable to dump the data
b a s e fi l e s a s s o o n a s t h e d a t a b a s e i s d o w n e d
because the ARF has been corrupted. I f th is is not
done, a problem may occur if subsequent recovery is
n e c e s s a r y. T h i s i s b e c a u s e t h e A R F d u m p t a p e s
con ta in a gap among the a f te r image records and
recovery wi l l leave the data base inconsistent.

DMREC tr ies to dump the ARF. I f the dump is not
successfu l or i f the er ror was detected by DMREC
and not by TAF, DMREC issues an error message. The
data administrator should then perform the fol lowing
ac t i ons :

1. Take a complete dump to the data base.

2. Allocate a new ARF using the DMREC CREATE
d i r e c t i v e .

If the dump is successful, DMREC issues a message to
the operator and real locates the ARF, but does not
n o t i f y TA F. T h i s i s s t i l l a n e r r o r c o n d i t i o n a n d
t h e d a t a a d m i n i s t r a t o r s h o u l d b e n o t i fi e d f o r
p o s s i b l e a c t i o n a s p r e v i o u s l y d e s c r i b e d f o r a n
unsuccessful dump.

60459510 C 8-1



BRF FAILURE Failure During a Read Operation

Failure During a Write Operation

W h e n TA F / C R M d e t e c t s a n e r r o r d u r i n g a w r i t e
operation on a BRF, it declares the data base IDLE.
This means that new DBEGIN and file OPEN requests
are not permitted (both return an error code to the
r e q u e s t i n g t a s k ) . TA F / C R M i s s u e s a n a p p r o p r i a t e
dayfile message and writes a BRF DOWN stamp on the
ARF. Al l o f the other data base requests f rom the
act ive users are permi t ted. TAF/CRM processing of
these requests is altered as follows.

• The re i s no be fo re image reco rd l ogg ing o f
i m a g e s t h a t w o u l d o r d i n a r i l y g o t o t h e
fai l ing BRF.

• The DBFREE requests that reference this BRF
will return an error code to the user.

• DBFREE requests that are affected by the bad
BRF are not logged on the ARF, thus leaving
the begin-commit sequence incomplete.

When the re a re no more ac t i ve da ta base users ,
TAF/CRM declares the data base DOWN and submits a

| DMREC job to dump the active ARF and to recover the
data base and real locate the BRF. The structure of
t h i s j o b i s g i v e n i n D M R E C C a l l s f r o m TA F i n
section 6.

The fo l l ow ing sequence
reconstruct the BRF(s):

o f e v e n t s i s u s e d t o

1 . DMREC loca tes the cor rec t a f te r image log
tape.

2. DMREC searches the after image log tape(s)
for the BRF DOWN stamp.

This error can occur under two circumstances: during
the normal TAF/CRM operation when DBFREE is being
p r o c e s s e d , a n d d u r i n g t h e r e c o v e r y i n i t i a l i z a t i o n ,
when TAF has been brought up in recovery mode after
a f a i l u r e . I n t h e l a t t e r c a s e , m a n u a l i n t e r v e n t i o n
is required; refer to BRF Failure and TAF or System
Fa i lu re , l a te r i n th i s sec t ion .

When an e r ro r occurs dur ing DBFREE process ing ,
TAF/CRM re turns the er ro r code to the reques t ing
t a s k a n d d e c l a r e s t h e d a t a b a s e I D L E . TA F / C R M
cont inues to process requests as descr ibed in the
preceding subsection.

RECOVERY REQUIRING ANALYSIS AND
MANUAL INTERVENTION
Following most failures, the CRM data base files are
recovered by TAF/CRM and DMREC without the data
a d m i n i s t r a t o r ' s i n t e r v e n t i o n . T h e r e a r e s i t u a t i o n s ,
h o w e v e r , w h e n i n t e r v e n t i o n i s n e c e s s a r y. S u c h
s i t u a t i o n s g e n e r a l l y i n v o l v e t h e f a i l u r e o f a
r e c o v e r y fi l e ( A R F o r B R F ) a n d t h e f a i l u r e o f
another system component.

In the fol lowing discussions, several references are
m a d e t o t h e A R F h e a d e r s t a t e . T h i s s t a t e i s
spec ified in the fi rs t word o f the ARF header and
has one of the following values.

0 T h e fi l e i s i n a c t i v e . I t c o n t a i n s n o e r r o r s
that TAF/CRM is aware of and is ava i lab le
for use.

1 T h e fi l e i s t h e a c t i v e A R F. I t c o n t a i n s n o
e r r o r s t h a t TA F / C R M i s a w a r e o f a n d i s
avai lable for use.

r
3. DMREC searches the tape forward from that

p o i n t , a s s e m b l i n g a l i s t o f t h e fi l e s
affected by uncompleted updates and not ing
al l begin-commit sequences terminated by a
FREE (the FREE records should be excluded
from any subsequent update process).

4. DMREC real locates one or more BRF fi le(s)
according to the BRF DOWN stamps on the
after image dump tapes.

5. I f af ter the BRF went down, al l t ransact ions
were successfully committed, DMREC notifies
TAF/CRM that normal processing can continue.

6. I f af ter the BRF went down, any transact ion
a c t i v e a t t h a t t i m e d i d n o t l a t e r c o m m i t ,
the transaction sequence numbers are l isted
i n t h e D M R E C j o b d a y fi l e f o r a l l s u c h
transactions and DMREC notifies TAF/CRM that
processing cannot cont inue. This information
should be given to the data administrator.

I f t h e d a t a a d m i n i s t r a t o r w i s h e s t o r e r u n
the uncommi t t ed t r ansac t i ons , t he o r i g i na l
input for the t ransact ion is recorded in the
J O U R O fi l e . I f t h e d a t a a d m i n i s t r a t o r
w i s h e s t o c a l l b a c k t h o s e t r a n s a c t i o n s , a
DMREC RECOVER may be done.

The file is attached by DMREC. DMREC sets
th i s header s ta te when i t ge ts the fi le fo r
dumping if the previous state was 0 or 1.

Th is is the s ta te set by TAF when the fi le
i s se lec ted f o r use upon TAF i n i t i a l i za t i on
or ARF switching. TAF changes the state to
1 upon normal terminat ion. Thus, i f TAF is
n o t a c t i v e , a n A R F h e a d e r s t a t e o f 3
indicates either abnormal TAF termination or
CIO errors on this ARF.

TAF FAILURE

When TAF fai ls, the TAF procedure cal ls TAF2 into
execut ion at the procedure 's EXIT s tatement . TAF2
makes the recovery request to TAF/CRM which then
c l o s e s a l l o f t h e d a t a b a s e fi l e s a n d fl u s h e s t h e
fi le bu f fe rs to d i sk . I f t he ac t i ve ARF i s a t tached
and not down (header state 1 or 3), the after image
b u f f e r i s fl u s h e d . I f t h e d a t a b a s e w a s i n t h e
process of being idled due to an error- on a BRF or
ARF, TAF/CRM submits a batch job to allow DMREC to
r e c o v e r, a s d e s c r i b e d p r e v i o u s l y. I f t h e A R F a n d
BRF are both up, the ARF header state is set to 1.
The names of all BRFs and data base files down for
recovery are reported in dayfile messages.
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A f t e r t h e c a u s e o f t h e T A F f a i l u r e h a s b e e n
diagnosed and repaired, TAF should be brought up in
recovery mode. This causes a rollback of the active
begin-commit sequences (from the BRF) and records
t h e p e r t i n e n t b e f o r e i m a g e r e c o r d s o n t h e A R F
together wi th the DBFREE stamps. Care should be
t a k e n t o e x a m i n e TA F ' s d a y fi l e f o r a n y a b n o r m a l
messages (such as BRF DOWN) before TAF is brought up
again or the recovery may not be correct.

LEVEL 3 DEADSTART

The TAF action in this situation is the same as that
d e s c r i b e d f o r T A F F a i l u r e . L e v e l 3 d e a d s t a r t
restarts the TAF procedure at the EXIT statement and
causes TAF2 to execute.

LEVEL 0 DEADSTART

W h e n t h e o p e r a t i n g s y s t e m f a i l s w i t h T A F i n
execu t ion , an ac t i ve ARF may have s ta te 3 in i t s
header. I t is not possible to in i t iate TAF when one
o f i t s ARFs has s ta te 3 . Th i s i s because such a
state is ambiguous. It may have been caused by the
system crash alone, or a disk error may have caused
TA F t o r e t u r n t h i s fi l e j u s t b e f o r e t h e s y s t e m
c r a s h e d . T h e d a y fi l e s a n d t h e e r r o r l o g m u s t b e
examined before any at tempt is made to br ing TAF
u p . I f t h e d a y fi l e i n d i c a t e s t h a t a d i s k e r r o r
o c c u r r e d o n a n y o f t h e A R F s b e f o r e t h e s y s t e m
crashed, determining how to recover must be done
manual ly.

I f no ARF is defect ive, DMREC should be in i t ia ted
manual ly to dump the act ive ARF and real locate i t .
Then TAF should be brought up in recovery mode to
ro l l back the ac t i ve beg in -commi t sequences f rom
BRFs.

TAF OR SYSTEM FAILURE WHILE DMREC IS ACTIVE

If an ARF is found, indicating that DMREC is active
(header status of 2), TAF issues a message to the
d a y fi l e a n d t e r m i n a t e s p r o c e s s i n g . T h i s c o n d i t i o n
occurs i f the system crashes wi th DMREC act ive ly
processing a TAF-submit ted job. The data adminis
t ra to r must examine sys tem dayfi les and the e r ro r
log and call DMREC to complete processing.

ARF FAILURE AND TAF OR SYSTEM FAILURE

I f d u r i n g TA F i n i t i a l i z a t i o n ( a f t e r TA F o r s y s t e m
fa i l u re ) ne i the r ARF i s ava i l ab le fo r a da ta base ,
automat ic recovery of that data base is suspended
unt i l the opera tor types K.GO at the conso le . The
reason for ARF absence should be examined by the
d a t a a d m i n i s t r a t o r a n d a p p r o p r i a t e a c t i o n t a k e n .
T h i s s i t u a t i o n i s u n u s u a l a n d i t i s p o s s i b l e t h a t
more than one of the system components have failed.

BRF FAILURE AND TAF OR SYSTEM FAILURE

When the BRF for a data base goes down, normally TAF
i s a b l e t o g r a c e f u l l y i d l e d o w n t h e t r a n s a c t i o n
ac t i v i t y and in fo rm DMREC o f the s i tua t ion w i th a
BRF DOWN stamp in the ARF. DMREC can then roll back
the data base by examining the ARF and select iv ly
app ly ing the a f te r image records i f such an ac t ion
is appropr iate. However, i f TAF or the system fa i ls
b e f o r e t h e t r a n s a c t i o n s a r e i d l e d , t h e d a t a b a s e
situat ion is ambiguous.

In this case, there may be updates on the data base
fi le t ha t have no t been commi t t ed by t r ansac t i ons
and DMREC canno t de te rm ine wh ich beg in -commi t
s e q u e n c e s t o r o l l b a c k . U n d e r n o c i r c u m s t a n c e s
should TAF be brought up in a recovery mode with any
o u t s t a n d i n g B R F e r r o r s . T h e d a t a a d m i n i s t r a t o r
should submit a batch job requesting DMREC to dump
the ARF and to recover the defective BRF. The data
admin i s t ra to r shou ld then pe r fo rm recove ry o f t he
data base files by using the DMREC RECOVER directive
w i t h a p p r o p r i a t e I G N O R E s u b d i r e c t i v e s . T h e d a t a
admin is t ra to r can dec ide wh ich t ransac t ions to ro l l
back us ing the p r in tou t o f t he TAF commun ica t ion
recovery fi le (CRF) fi les or JOURO, wh ich prov ides I
t h e l i s t o f t r a n s a c t i o n s a c t i v e a t a t i m e o f
f a i l u r e , a n d a p r i n t o u t o f A R F t o c o r r e l a t e t h e s e
t ransac t i ons t o t he i r beg in - commi t sequences and
ids . TAF may then be b rough t up i n t he recove ry
mode to recover other data bases and files.

| NOTE |

W h e n D M R E C s c a n s t h e A R F s t o
d e t e r m i n e t h e fi l e s a f f e c t e d b y
incomplete begin-commit sequences, i t
begins with the ARF dump tape marked
as the beg inn ing o f the most recent
TAF sess ion. I f data base fi les have
b e e n r e c o v e r e d p r i o r t o t h i s TA F
session but were not archived through
DMREC, the DMREC recovery may lead to
i n c o n s i s t e n t fi l e s . T h e r e f o r e ,
immediately after DMREC's recovery of
t h e d a t a b a s e fi l e s d u e t o a B R F
e r r o r , t h e a f f e c t e d d a t a b a s e fi l e s
should be dumped to tape using DMREC;
o t h e r w i s e , r e c o v e r y a f t e r a
subsequent BRF error may be difficult.

I f t h e e r r o r i s d i s c o v e r e d d u r i n g t h e r e c o v e r y
i n i t i a l i z a t i o n , r e c o v e r y w i l l b e t e r m i n a t e d
i m m e d i a t e l y . T h e d a t a b a s e m u s t b e r e c o v e r e d
manually using DMREC. Neither the BRFs nor the ARFs
a r e a l t e r e d d u r i n g t h e r e c o v e r y i n i t i a l i z a t i o n ,
hence t hey w i l l be i n t he same cond i t i on as t hey
were when the failure occurred.

W h e n t h e r e c o v e r y i n i t i a l i z a t i o n i s c o m p l e t e , TA F
schedules CTASK to issue TRMREC requests for al l
t r a n s a c t i o n s a c t i v e d u r i n g t h e t i m e o f f a i l u r e .
TRMREC is equivalent to a DBFREE request followed by
the t ransac t ion CEASE reques t ; thus , those t rans
a c t i o n s w i t h o p e n b e g i n - c o m m i t s e q u e n c e s a r e

jpfcy
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r o l l e d b a c k . I f a n y e r r o r s o c c u r d u r i n g t h i s
process, CTASK continues issuing TRMREC requests
u n t i l i t e x h a u s t s t h e l i s t o f t r a n s a c t i o n s ; t h e n
CTASK brings TAF down. TAF/CRM processing during
this t ime does not di ffer from i ts processing during
normal TAF operation (data base updates are rol led
back, before Image records are recorded on ARF as
af te r images, and so on) . TAF/CRM reac ts to any
e r r o r c o n d i t i o n a s i t w o u l d i n n o r m a l o p e r a t i o n .
For example , i f a da ta base fi le goes down, i t i s
IDLEd; if a BRF goes down, a BRF DOWN stamp is
w r i t t e n o n t h e A R F. T h e b a t c h r e c o v e r y j o b s a r e
submitted as appropriate, but it is recommended that
a more thorough analysis of the situation be made by
the data administrator.

BRF FAILURE AND ARF FAILURE

If TAF detects a defect ive BRF, i t wr i tes per t inent
information on the ARF, idles the transactions down,

a n d s u b m i t s a D M R E C j o b f o r p o s s i b l e r e c o v e r y
processing. If DMREC is unable to read the ARF, the
data administrator must intervene.

As in the preceding discussion, the pr intout of ARF
Is needed to determine which data base updates to
r o l l b a c k . T h e TA F J O U R O fi l e m a y h a v e t o b e
examined before any decision is made.

DEFECTIVE ARF AND DATA BASE FILE

TAF/CRM submits a batch job for DMREC to recover an
i n d i v i d u a l fi l e t h a t h a s a n I / O e r r o r . I f a n A R F
cannot be read f rom disk or tape, the fi le must be
r e a l l o c a t e d a n d r e s t o r e d f r o m a d u m p t a p e a n d
whatever updates are readable may be restored. The
o b j e c t i v e i s t o r e s t o r e t h e fi l e t o a c o n s i s t e n t
state as of some previous time.

y * S \
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BATCH CONCURRENCY
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The TAF/CRM batch concurrency feature allows users
to access data fi les he ld by TAF f rom a batch or
i n t e r a c t i v e j o b . t T h i s c a n b e d o n e r e g a r d l e s s o f
t h e m o d e i n w h i c h TA F h a s t h e fi l e ( s ) a t t a c h e d .
TAF/CRM batch concurrency is available to all users
who are validated to use TAF interactively and have
sys tem con t ro l po in t /use r con t ro l po in t (SCP/UCP)
permission (CUCP bit) specified in their access word.

RESTRICTIONS
As w i th in te rac t i ve access to TAF, on ly one ba tch
job can be active under a given user name at a given
t i m e . A l s o , a n i n t e r a c t i v e u s e r a n d a b a t c h j o b
cannot run simultaneously under the same user name.

TBCON STATEMENT

TAF/CRM batch concurrency is enabled by the TBCON
statement in the TAF configurat ion fi le . The format
i s :

TBCON,n.

I n T h e n u m b e r o f j o b s t h a t m a y a c c e s s T A F
simultaneously.

I f n i s ze ro o r i f t he TBCON s ta temen t does no t
appear in the TCF, batch concurrency is disabled.

I The maximum number of TAF/CRM jobs allowed can be
changed f rom the opera to r conso le by a run t ime
K display command. The format is:

K.TBCON,n.

The number of jobs that may access TAF
s imu l taneous l y. n can range f rom ze ro
to the number specified in the TCF.

TASK REQUIREMENTS

TAF/CRM jobs use the reques ts desc r ibed in th i s
m a n u a l i n e x a c t l y t h e s a m e w a y a s i n t e r a c t i v e
t r a n s a c t i o n s . T h e s t r u c t u r e o f t h e b a t c h o r
i n t e r a c t i v e j o b c a n b e i d e n t i c a l t o t h a t o f a n
i n t e r a c t i v e t a s k t h a t p e r f o r m s t h e s a m e f u n c t i o n ;
however, batch jobs cannot use the TAF WAITINP or
SEND requests. They may use COBOL or FORTRAN I/O
requests to read input and print output.

Batch concurrency jobs must sat isfy externals using
l i b ra ry BCL IB . Th is can be done by i nc lud ing the
command

LDSET,LIB=BCLIB.

immed ia te l y f o l l ow ing the comp i le r ca l l i n t he j ob
command list.

RECOVERY
The data base recovery requests (DBEGIN, DBCOMIT,
DBSTAT, DBFREE) provide jobs with the same data base I
r e c o v e r y c a p a b i l i t i e s a v a i l a b l e t o i n t e r a c t i v e
t r a n s a c t i o n s . R u n u n i t r e c o v e r y f o r b a t c h
concurrency jobs is not supported by TAF.

I f a u s e r s u b m i t s s e v e r a l j o b s t o b e p r o c e s s e d I
consecu t i ve l y and one o f t hem uses beg in -commi t
sequences , a l l o f the jobs no t us ing beg in -commi t
sequences should initially issue a DBSTAT request to
de te rm ine i f r ecove ry i s i n p rog ress . I f i t i s , any
j o b n o t u s i n g b e g i n - c o m m i t s e q u e n c e s s h o u l d
terminate•

I f s e v e r a l j o b s u s e b e g i n - c o m m i t s e q u e n c e s , e a c h |
s h o u l d s u p p l y u n i q u e b e g i n - c o m m i t i d e n t i fi e r s .
Then, i f a job receives an unrecognizable ident ifier
on a DBSTAT request, recovery is in progress for one
o f t h e o t h e r j o b s . T h e l a t t e r s h o u l d t e r m i n a t e s o
as to avo id i n te r fe r i ng w i th t he recove ry i n fo rma
t ion for the former.

ERROR PROCESSING

E r r o r s d u r i n g p r o c e s s i n g o f b a t c h c o n c u r r e n c y
r e q u e s t s c a n b e g r o u p e d i n t o t h r e e c a t e g o r i e s .
Dayfile messages can be found in appendix B of the
TAF Reference Manual. Request status can be found
in appendix A of this manual.

• N o n - z e r o s t a t u s

The TAF/CRM status and TAF status for each
r e q u e s t r e t u r n s t o t h e j o b a n d i f t h e i r
va lues a re non-ze ro , they a re pu t i n to the
j o b ' s d a y fi l e .

• Jo b su sp e n s i o n

The job is suspended pending operator action
if TAF is not up or if TAF is idling down.

• J o b t e r m i n a t i o n

The j ob t e rm ina tes and a dayfi le message
appears for the following reasons:

- The user name used in this batch job
does not have proper validation.

- There i s a p rob lem wi th the reques t .
Fo r examp le , t he re may - be a bad
f u n c t i o n c o d e o r d a t a n o t I n fi e l d
l e n g t h .

A f a t a l TA F /C R M e r r o r o c c u r s . Fo r
e x a m p l e , t h e r e m a y b e a n i n v a l i d
p a r a m e t e r l i s t o r t h e u s e r i s n o t
validated for the data base.

r tin the fol lowing discussion, the word job refers to ei ther a batch or interact ive job.
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j0^s< TAF/CRM ERROR STATUS CODES

Table A- l l is ts the error status codes returned in the taf-status parameter field.

Table A-l. TAF/CRM Error Status Codes (Sheet 1 of 3)

Error Status
Code S ign i ficance Act ion

10

11

12

No error.

The file or data base is not in the xxJ file.

Another transaction has locked the file.
TAF/CRM unlocks all records and files
held by th is t ransact ion.

Another transaction has locked the
record. TAF/CRM unlocks all records
and fi les held by th is t ransact ion.

Reserved for Control Data.

Reserved for Control Data.

TAF/CRM could not grant the OPEN request
and closes all files held by the
t ransac t i on .

There is no table space available for
record or file locks. TAF/CRM unlocks
all records and files held by the
t r a n s a c t i o n .

A CRM error status code exists in the
crm-status parameter fie ld.

The transaction tried to unlock a record
that was not locked.

The transact ion t r ied to unlock a fi le
that was not locked.

The transaction issued a TAF/CRM request
on a file that was not opened.

The transaction has exceeded the maximum
number of locks.

None.

Terminate the task or open
a n o t h e r fi l e . C o n s u l t t h e d a t a
base admin is t ra tor.

Reestabl ish al l necessary locks.

Reestabl ish al l necessary locks.

Reopen al l necessary fi les.
Consult the data base
a d m i n i s t r a t o r.

Reestabl ish al l necessary locks.
Consult the data base
adminis t rator to increase the
number of locks.

I f th is occurred in a
begin-commit sequence, it is
necessary to reopen this
begin-commit sequence because
an internal DBFREE has been
performed.

Examine the crm-status parameter
field and consult the CRM AAM
Reference Manual.

Correct the t ransact ion to
unlock the correct record.

Correct the t ransact ion to
un lock t he co r rec t fi l e .

Correct the transaction to open
t h e fi l e b e f o r e i s s u i n g a n y
TAF/CRM requests on it.

Reduce the number of record lock
requests in the transact ion, use
the FLOCK request, or increase
the locks parameter in the xxJ
fi l e .
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Table A-l. TAF/CRM Error Status Codes (Sheet 2 of 3)

Error Status
Code Sign ificance A c t i o n

13 The W6a-length parameter is not large
enough.

Increase the wsa-length
parameter.

14 The key-area-length parameter is not
large enough.

Increase the key-area-length
parameter.

15 The record length is less than one or
greater than the maximum length
specified at the time the file was
created.

Correct the record- length
parameter.

16 The key-offset parameter is zero, negative,
or not in the task field length.

Correct the key-offset
parameter.

17 The transaction tr ied to open a file that
was already opened. The file remains
opened.

Correct the transact ion to avoid
issuing duplicate OPEN requests
on the same file.

18 The major-key-length parameter is zero,
negative, or greater than the key length
specified when the file was created.

Correct the major-key- length
parameter.

19 The kl parameter in the xxJ file is less
than the key length specified when the
file was created.

Correct the kl parameter*

20 The mrl parameter in the xxJ file is less
than the record length specified when the
file was created.

Correct the mrl parameter.

21 The fi le is posi t ioned at end-of - in format ion. None.

22 The key-relation parameter contains a value
other than EQ, GT, or GE.

Cor rec t the key- re la t ion
parameter.

23 The key-identifier is nonnumeric or has no
corresponding AKY statement.

C o r r e c t t h e k e y - i d e n t i fi e r.

24 Task has an incorrect recovery unit. Correct the task to issue a
DECOMIT, DBFREE, or DBEGIN
request as required.

25 Batch job number returned by DMREC not
recognized by TAF/CRM.

Call the data base
a d m i n i s t r a t o r.

26 Begin-id not found. The task has made no
begin-commit requests, or the
task was not recovered.

27 No recovery files not assigned to the data
base.

No recovery is possible for
fi les be long ing to th is data
base. TAF data base adminis
trator must specify recovery
files in the BRF statement in
the xxJ FILE.

28 The task is making a request when the data
base or the file is IDLE.

Transaction should cease and be
resubmit ted at a later t ime,
when the data base is UP.

29 The task is attempting a request not allowed
within a begin-commit sequence.

Recoverable files may be closed,
and record/fi le locks re leased
only after a DBCOMIT or DBFREE
reques t .

30 The task is attempting to update a recoverable
file without a DBEGIN request.

Modify the task to issue a
DBEGIN request before updating
a recove rab le fi l e .
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Table A-l. TAF/CRM Error Status Codes (Sheet 3 of 3)

Error Status
Code Sign ificance Act ion

31 The task has exceeded the number of updates Change the task to do fewer
allowed inside a begin-commit sequence. upda tes w i t h i n a beg in - commi t

sequence.

32 The data base or file is DOWN. Rerun the task when the data
base and file are both UP.

33 TAF/CRM could not UP all the files in the Check a f fec ted fi le (s ) f o r
data base on a DBUP command. e r ro rs . The fi le (s ) may be

attached by another job.

34 TAF/CRM could not UP the file specified on a Check the data fi le for errors.
DBUP command. Data file may be attached by

another job.

35 Insu f fic i en t bu f f e r s i ze spec i fied f o r a Transaction must specify a
CRMSTAT function. buffer large enough to hold

the status information to be
re turned ( re fer to sec t ion 7) .

j ^ * V
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PROGRAMMING AIDS

Table B- l l i s ts the e r ro r s ta tus codes tha t can be
returned for each request. Appl icat ions programmers
c a n u s e t h i s t a b l e t o d e c i d e w h i c h e r r o r s t a t u s
codes to check.

Table B-2 is a conversion aid that gives the cal l ing
formats for COBOL, FORTRAN, and COMPASS under the
batch and t ransact ion env i ronments . The languages
a n d e n v i r o n m e n t s a r e l i s t e d h o r i z o n t a l l y, a n d t h e
c a l l i n g f o r m a t s a r e l i s t e d v e r t i c a l l y.

Table B-l. Error Status Codes for Each Request

/pSsv.

TAF/CRM
Request Error Status Codes

OPEN 0,1 ,6 ,8 ,17 ,19,20,27,28,32

CLOSE 0,1 ,8 ,11 ,29 ,32

READ 0,1 ,8 ,11 ,13 ,16 ,22 ,32

READN 0,1 ,8 ,11 ,13 ,14 ,21 ,32

READM 0,1 ,8 ,11 ,13 ,14 ,16 ,18 ,22 ,32

READL 0,1 ,2 ,3 ,7 ,8 ,11 ,12 ,13 ,16 ,22 ,32

READNL 0,1 ,2 ,3 ,7 ,8 ,11 ,12 ,13 ,14 ,21 ,32

WRITE 0,1 ,2 ,3 ,7 ,8 ,11 ,12 ,15 ,16 ,30 ,31 ,32

REWRITE 0,1 ,2 ,3 ,7 ,8 ,11 ,12 ,15 ,16 ,30 ,31 ,32

DELETE 0,1 ,2 ,3 ,7 ,8 ,11 ,12 ,16 ,30 ,31 ,32

LOCK 0,1 ,2 ,3 ,7 ,11 ,12 ,16 ,32

UNLOCK 0,1 ,9 ,11 ,16 ,20 ,32

FLOCK 0,1 ,2 ,3 ,7 ,11 ,12 ,32

UNFLOCK 0,1,10,11,29,32

REWIND 0,1 ,8 ,11 ,32

SKIPFL 0,1 ,8 ,11 ,21 ,32

SKIPBL 0 ,1 ,8 ,11 ,32

START 0,1,8 ,16,18,21,23

DBEGIN 0,24,27,28,32

DBCOMIT 0,24,32

DBFREE 0,24,32

DBSTAT 0,26,32
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Table B-2. Conversion Aids

Batch Environment Transaction or Batch Concurrency Environment

COBOL FORTRAN COMPASS COBOL FORTRAN COMPASS

OPEN

CLOSE

READ INVALID
KEY

READ NEXT

READ MAJOR
INVALID KEY

None

None

WRITE INVALID
KEY

REWRITE INVALID
KEY

DELETE INVALID
KEY

None

None

None

None

None

None

None

START

None

None

None

None

CALL OPENM

CALL CLOSEM

CALL GET

CALL GETN

CALL GET

None

None

CALL PUT

CALL REPLC

CALL DLTE

None

None

None

None

CALL REWND

CALL SKIP

CALL SKIP

None

None

None

None

None

OPENM

CLOSEM

GET

GETN

GET

None

None

PUT

REPLACE

DELETE

None

None

None

None

REWINDM

SKIPFL

SKIPBL

START

None

None

None

None

ENTER "OPEN"
USING

ENTER "CLOSE"
USING

ENTER "READ"
USING

ENTER "READN"
USING

ENTER "READM"
USING

ENTER "READL"
USING

ENTER "READNL"
USING

ENTER "WRITE"
USING

ENTER "REWRITE"
USING

ENTER "DELETE"
USING

ENTER "LOCK"
USING

ENTER "UNLOCK"
USING

ENTER "FLOCK"
USING

ENTER "UNFLOCK"
USING

ENTER "REWIND"
USING

ENTER "SKIPFL"
USING

ENTER "SKIPBL"
USING

ENTER "START"
USING

ENTER "DBEGIN"
USING

ENTER "DBCOMIT"
USING

ENTER "DBFREE"
USING

ENTER "DBSTAT"
USING

CALL OPEN

CALL CLOSE

CALL READ

CALL READN

CALL READM

CALL READL

CALL READNL

CALL WRITE

CALL REWRITE

CALL DELETE

CALL LOCK

CALL UNLOCK

CALL FLOCK

CALL UNFLOCK

CALL REWIND

CALL SKIPFL

CALL SKIPBL

CALL START

CALL DBEGIN

CALL DBCOMIT

CALL DBFREE

CALL DBSTAT

RJXOPEN

RJXCLOSE

RJXREAD

RJXREADN

RJXREADM

RJXREADL

RJXREADNL

RJXWRITE

RJXREWRITE

RJXDELETE

RJXLOCK

RJXUNLOCK

RJXFLOCK

RJXUNFLOCK

RJXREWIND

RJXSKIPFL

RJXSKIPBL

RJXSTART

RJXDBEGIN

RJXDBCOMIT

RJXDBFREE

RJXDBSTAT
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GLOSSARY

AAM Advanced Access Methods (AAM)

Refer to Advanced Access Methods.

ABH

Refer to Application Block Header.

A fi l e m a n a g e r t h a t p r o c e s s e s i n d e x e d
s e q u e n t i a l , d i r e c t a c c e s s , a n d a c t u a l k e y fi l e
o r g a n i z a t i o n s , a n d s u p p o r t s t h e M u l t i p l e - I n d e x
Processor. Refer to CYBER Record Manager.

ABN

Refer to Application Block Number.

After Image

A copy of a DMS-170 data base record af ter i t
has been modified.

Absolute Code

Code in wh ich a l l requ i red ex terna l re fe rences
h a v e b e e n s a t i s fi e d . A l l a d d r e s s e s r e f e r t o
spec ific loca t ions w i th in the job fie ld leng th .

ABT

Refer to Application Block Type.

After Image Recovery File (ARF)

A fi l e u p o n w h i c h TA F w r i t e s a f t e r i m a g e s o f
reco rds in recoverab le fi les when a reques t to
u p d a t e s u c h a r e c o r d i s p r o c e s s e d w i t h i n a
begin-commit sequence.

AK File

ACN
Refer to Actual Key File.

Refer to Application Connection Number.

ACT

Refer to Application Character Type.

Alphabetic Character

A c h a r a c t e r b e l o n g i n g t o t h e s e t o f l e t t e r s A
through Z and the space.

>^*N
Actual Key

T h e p r i m a r y k e y f o r a r e c o r d i n a fi l e w i t h
a c t u a l k e y o r g a n i z a t i o n ; i n d i c a t e s t h e s t o r a g e
locat ion of the record.

Alphanumeric

C o n s i s t i n g o f
charac te rs on ly.

a l p h a b e t i c a n d / o r n u m e r i c

Actual Key (AK) File

A m a s s s t o r a g e fi l e i n w h i c h e a c h r e c o r d i s
s tored a t the locat ion ind icated by the pr imary
k e y. F o r i n i t i a l a c t u a l k e y fi l e s , t h e p r i m a r y
k e y m u s t s p e c i f y t h e b l o c k a n d r e c o r d s l o t
n u m b e r i n w h i c h t h e r e c o r d i s s t o r e d . F o r
extended actual key fi les, the pr imary key is a
record number that AAM converts to the storage
l o c a t i o n o f t h e r e c o r d . A c c e s s i s r a n d o m o r
sequent ia l .

Alternate Key

A key, other than the pr imary key, by which an
indexed sequent ia l , d i rect access, or actual key
file can be accessed.

ANSI

A m e r i c a n N a t i o n a l S t a n d a r d s I n s t i t u t e . A n
organ iza t i on tha t es tab l i shes s tandards fo r t he
benefit of i ts member organizat ions.

Address

The location of a word in memory. The location
is designated by number or symbolic name*

App l i ca t i on

In TAF, a set of data files and the set of tasks
assoc ia ted w i th those fi les .
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App l i ca t i on

A p r o g r a m r e s i d e n t i n a h o s t c o m p u t e r t h a t
p r o v i d e s a n i n f o r m a t i o n s t o r a g e , r e t r i e v a l ,
and/or processing service to a remote user v ia
the network.

Application Block Header (ABH)

A s i n g l e 6 0 - b i t w o r d
e v e r y b l o c k p a s s i n g
program and NAM.

description accompanying
b e t w e e n a n a p p l i c a t i o n

Assemble

To transform a COMPASS language program into a
f o r m t h a t t h e c o m p u t e r c a n e x e c u t e d i r e c t l y.
D u r i n g a s s e m b l y, m a c h i n e l a n g u a g e o p e r a t i o n
codes are subst i tu ted for COMPASS codes and
m a c h i n e . a d d r e s s e s f o r s y m b o l i c a d d r e s s e s .
COMPASS performs the assembly.

At tach

T h e p r o c e s s o f m a k i n g a p e r m a n e n t fi l e
a c c e s s i b l e t o a j o b b y s p e c i f y i n g t h e p r o p e r
permanent fi le ident ificat ion and passwords.

Application Block Number (ABN)

A fi e l d i n t h e a p p l i c a t i o n b l o c k h e a d e r . A n
app l ica t ion-ass igned number used to ident i f y a
particular data message block.

Application Block Type (ABT)

A fie ld in the app l ica t ion b lock header defin ing
t h e a c c o m p a n y i n g b l o c k a s e i t h e r d a t a o r
supe rv i so ry, nu l l o r no t nu l l , and i nd i ca t i ng i f
this is the last block of a message.

Application Character Type (ACT)

A fie ld in the app l ica t ion b lock header defin ing
the byte size of text characters.

Auto Mode

Mode of enter ing in format ion in to a pr imary fi le
whe re t he sys tem au toma t i ca l l y gene ra tes l i ne
n u m b e r s . T h i s a l l o w s t h e u s e r t o c o r r e c t ,
insert , and delete l ines easi ly because the user
can reference each line by its line number.

Automatic Login

The process whereby one or more of the Network
Va l i d a t i o n F a c i l i t y l o g i n d i a l o g p a r a m e t e r s i s
s u p p l i e d t o N V F f r o m t h e l o c a l c o n fi g u r a t i o n
fi l e . P a r a m e t e r s s u p p l i e d t h r o u g h a u t o m a t i c
l o g i n c o n fi g u r a t i o n o f a t e r m i n a l s u p p r e s s
p rompt ing fo r t he co r respond ing d ia log en t r i es
and override any entries made from the terminal.
A u t o m a t i c l o g i n i s r e q u i r e d f o r t e r m i n a l s
(passive devices) incapable of conduct ing dialog
with NVF.

Application Connection Number (ACN)

A n u m b e r a s s i g n e d b y t h e C o m m u n i c a t i o n s
S u p e r v i s o r p r o g r a m t o i d e n t i f y a p a r t i c u l a r
logical connection within an application program.

Appl icat ion Switching

T h e p r o c e s s o f l e a v i n g t h e c o n t r o l o f o n e
appl icat ion and enter ing the contro l of another,
w i t h o u t g o i n g t h r o u g h a n o t h e r c o m p l e t e l o g i n
sequence.

Backup Directory

A d i rec t access fi le au tomat ica l ly a l loca ted and
m a i n t a i n e d b y D M R E C . I t c o n t a i n s i n f o r m a t i o n
a b o u t t h e d a t a b a s e , i n d e x , a n d a f t e r i m a g e
r e c o v e r y fi l e s f o r a n a p p l i c a t i o n . T h e fi l e
n a m e i s Z Z x x D I R w h e r e x x i s t h e a p p l i c a t i o n
i d e n t i fi e r .

Backup Dump

A c o p y o f a l l o r s e l e c t e d p o r t i o n s o f a d a t a
base, which is produced on a regularly scheduled
b a s i s f o r t h e e x p l i c i t p u r p o s e o f d a t a b a s e
recovery.

ARF

Refer to After Image Recovery File.

ASCII

American National Standard Code for Information
I n t e r c h a n g e . T h e s t a n d a r d c h a r a c t e r s e t a n d
code used for in format ion in terchange between
systems.

ASCII Mode

Use of the American National Standard Code for
I n f o r m a t i o n I n t e r c h a n g e ; 1 2 8 - c h a r a c t e r s e t . I t
includes both uppercase and lowercase letters.

Batch Job

Ins t ruc t ions and da ta submi t ted as a comp le te
un i t w i t hou t f u r t he r use r i n t e r ven t i on . The j ob
can be punched on cards or created and submitted
from a terminal.

Batch Mode

The s ta te o f a mode 4A te rm ina l du r ing wh ich
b a t c h d a t a i s t r a n s m i t t e d f r o m t h e t e r m i n a l ' s
card reader to cent ra l fi les and/or f rom cent ra l
fi l e s t o t h e t e r m i n a l ' s l i n e p r i n t e r . A l s o , t h e
state of an asynchronous terminal dur ing which
i n p u t t r a n s m i s s i o n o c c u r s o n a b l o c k - b y - b l o c k
bas is .
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Before Image BOI

A copy of a DMS-170 data base record before it
has been modified.

Refer to Beginn ing-of - In format ion.

BRF
Before Image Recovery File (BRF)

A file to which TAF/CRM writes the before images
of records in recoverab le fi les when a reques t
to read such a record is processed from within a
begin-commit sequence.

Begin-Commit Sequence

A series of data base updates beginning with a
data base begin request and ending with a data
base commit request or a data base free request.

Beginning-of- Informat ion (BOI)

T h e s t a r t o f t h e fi r s t u s e r r e c o r d i n a fi l e .
Ta p e l a b e l s a n d s y s t e m - s u p p l i e d i n f o r m a t i o n ,
such as an index block or control word, do not
a f fec t beg inn ing -o f - i n fo rmat ion .

Binary Fi le

U s u a l l y a n o n e d i t a b l e
precompiled program.

fi l e c o n t a i n i n g a

B i t

An a b b re v i a t i o n o f b i n a r y d i g i t . I t i s a s i n g l e
digi t , 0 or 1, in a binary number. Also used to
r e p r e s e n t t h e s m a l l e s t u n i t o f i n f o r m a t i o n . A
c e n t r a l m e m o r y w o r d ( o n e s t o r a g e l o c a t i o n )
contains 60 bits.

Refer to Before Image Recovery File.

Called Task

A t a s k t h a t i s t h e o b j e c t o f a C A L LT S K o r a
CALLRTN request.

Cal l ing Task

A task that executes a CALLSTK or a CALLRTN
request .

Carriage Control

The control exercised over the format of pr inted
ou tpu t . The le f tmos t charac te r o f the da ta l i ne
t o b e p r i n t e d i s t h e c a r r i a g e c o n t r o l
c h a r a c t e r . C a r r i a g e c o n t r o l i s a l s o c a l l e d
fo rmat con t ro l .

CCL

Block

Refer to CYBER Control Language.

Central Memory (CM)

T h e m a i n s t o r a g e d e v i c e w h o s e s t o r a g e c e l l s
(words) can be addressed by a computer program
a n d f r o m w h i c h i n s t r u c t i o n s a n d d a t a c a n b e
l o a d e d d i r e c t l y i n t o r e g i s t e r s f r o m w h i c h t h e
instruct ions can be executed or from which data
can be manipulated.

r
B l o c k i n g I s t h e g r o u p i n g o f u s e r r e c o r d s f o r
e f fi c i e n c y i n t r a n s f e r b e t w e e n m e m o r y a n d
s to rage dev ices . For magnet i c tapes , i t i s the
information between interrecord gaps.

Block

I n t h e c o n t e x t o f n e t w o r k c o m m u n i c a t i o n s , a
p o r t i o n o r a l l o f a m e s s a g e . A m e s s a g e i s
d i v i d e d i n t o b l o c k s t o f a c i l i t a t e b u f f e r i n g ,
t r a n s m i s s i o n , e r r o r d e t e c t i o n , a n d c o r r e c t i o n
for variable length data streams.

D u r i n g i n p u t f r o m a t e r m i n a l , a b l o c k i s a
single transmission comprising one or more lines
of one or more messages.

Dur ing input to an appl icat ion program, a b lock
i s a s i n g l e l i n e c o m p r i s i n g p a r t o r a l l o f a
m e s s a g e . Te r m i n a l t r a n s m i s s i o n b l o c k s a r e
d iv ided in to as many app l ica t ion program input
blocks as needed to provide one block of input
p e r t e r m i n a l i n p u t l i n e , u n t i l t h e m e s s a g e i s
completed.

Dur ing ou tput to a te rmina l , a b lock is one or
more lines comprising one message.

Character

Any a lphabet ic , numer ic , or spec ia l symbol that
c a n b e e n c o d e d . T h i s t e r m a p p l i e s t o t h e
g r a p h i c c h a r a c t e r s f o r a n i n p u t o r o u t p u t
d e v i c e . a n d t o u n i q u e l y e n c o d e d c o n t r o l
characters used by a terminal.

Charge Number

An a lphanumer ic i den t i fie r the ins ta l l a t i on uses
t o a l l o c a t e c h a r g e s t o i n d i v i d u a l u s e r s f o r
system usage.

Close

CM

A set o f te rminat ing opera t ions per fo rmed on a
fi l e w h e n i n p u t a n d o u t p u t o p e r a t i o n s a r e
comp le te . A l l fi l es p rocessed by CRM mus t be
c losed.

Refer to Central Memory.
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COBOL

C O m m o n B u s i n e s s O r i e n t e d L a n g u a g e . T h i s
higher- level language simpl ifies the programming
of business data applications.

Command

A sequence of words and characters that cal l a
s y s t e m r o u t i n e t o p e r f o r m a j o b s t e p . T h e
command must conform to format specificat ions
a n d e n d w i t h e i t h e r a p e r i o d o r a r i g h t
parenthes is . A command is somet imes ca l led a
control statement.

CYBER Record Manager (CRM)

A s o f t w a r e p r o d u c t t h a t a l l o w s a v a r i e t y o f
r e c o r d t y p e s , b l o c k i n g t y p e s , a n d fi l e
organ iza t ions to be c reated and accessed. The
execution time input/output of COBOL 4, COBOL 5,
FORTRAN Extended 4, FORTRAN 5. Sort/Merge 4,
ALGOL 4, and the DMS 170 products is implemented
t h r o u g h C Y B E R R e c o r d M a n a g e r. N e i t h e r t h e
input/output of the operat ing system nor any of
the system ut i l i t ies such as COPY or SKIPF is
implemented through CYBER Record Manager. All
CYBER Record Manager file processing requests
u l t i m a t e l y p a s s t h r o u g h t h e o p e r a t i n g s y s t e m
inpu t /ou tpu t rou t ines .

Compile
Data Base

To t r a n s l a t e a p r o g r a m f r o m a h i g h e r - l e v e l
programming language (for example, FORTRAN or
BASIC) i n to mach ine ins t ruc t ions ca l l ed ob jec t
code.

Concurrency

Simultaneous access to the same data in a data
base by two or more applications programs during
a given span of time.

A s y s t e m a t i c a l l y
in fo rmat ion .

o r g a n i z e d , c e n t r a l p o o l o f

Data Base Administrator

T h e i n d i v i d u a l w h o l e a d s t h e d e s i g n ,
p rog ramming , Imp lemen ta t i on , and ma in tenance
efforts associated with a data base.

Data Block

Console

A t e r m i n a l d e v o t e d t o n e t w o r k c o n t r o l
processing. There are three such terminals: the
N e t w o r k O p e r a t o r ' s ( N O P ) t e r m i n a l , t h e L o c a l
Operator's (LOP) terminal, and the NPU console.

A b lock in which user records are stored in an
i n d e x e d s e q u e n t i a l o r a c t u a l k e y fi l e . D a t a
b lock s t ruc ture is defined by the user, o r AAM
d e f a u l t s a r e a c c e p t e d . C o n t r a s t w i t h I n d e x
Block for indexed sequent ia l fi les .

Control Statement

Refer to Command.

Data Management System

Refer to Database Management System.

CRM

Refer to CYBER Record Manager.

Database Management System

A generalized computer program that handles the
mechan i cs o f s t o r i ng , upda t i ng , and access ing
da ta fo r mu l t ip le app l i ca t ions .

CYBER Control Language (CCL)

A g r o u p o f c o m m a n d s t h a t e n a b l e a u s e r t o
c o n t r o l t h e o r d e r o f e x e c u t i o n o f c o m m a n d s
within a batch job or procedure. With CCL, the
user can conditionally skip or process commands,
process and reprocess a group of commands, and
process commands in a fi le o ther than the job
fi l e .

D a y fi l e

A c h r o n o l o g i c a l fi l e c r e a t e d d u r i n g j o b
execution which forms a permanent accounting and
j o b h i s t o r y r e c o r d . D a y fi l e m e s s a g e s a r e
generated by operator action or when commands
are processed. A copy o f the dayfi le is p r in ted
with the output for each job.

Deadlock

CYBER Loader

The ut i l i ty that prepares programs for execut ion
by p lac ing program inst ruct ion and data b locks
in central memory.

A s i tua t ion tha t a r ises in concur rent da ta base
access when two or more appl icat ions programs
are contending for a resource that is locked by
one of the other ones, and none of the programs
can proceed without that resource.
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Deadstart Disk

T h e p r o c e s s o f i n i t i a l i z i n g t h e s y s t e m b y
load ing the ope ra t i ng sys tem l i b ra ry p rog rams
and any of the product set from magnetic tape or
d i s k . D e a d s t a r t r e c o v e r y i s r e i n i t i a l i z a t i o n
af ter system fa i lure .

A u n i t c o m p o s e d o f o n e o r m o r e fl a t , c i r c u l a r
plates with magnetic material on both sides that
i s u s e d t o s t o r e l a r g e a m o u n t s o f d a t a o r
programs.

Default

A va lue suppl ied by the system when the user
omi ts i ts specificat ion f rom a parameter l is t .

De l im i te r

A character used to separate statement elements,
s u c h a s w o r d s a n d l i t e r a l c o n s t a n t s , o r o t h e r
s t r i ngs o f t ex t .

Device

Display Code

A 6 - b i t c h a r a c t e r c o d e s e t u s e d t o r e p r e s e n t
alphanumeric and special characters.

Displays

Two conso le screens or a sp l i t sc reen used to
d i s p l a y s y s t e m a n d j o b i n f o r m a t i o n , o p e r a t o r
m e s s a g e s , a n d c o n t e n t s o f c e n t r a l m e m o r y.
Through the console keyboard, the operator can
c o n t r o l t h e o p e r a t i o n o f t h e s y s t e m . T h e
d i s p l a y s a r e i d e n t i fi e d b y a l p h a b e t i c
characters; some used frequently are: job status
(B). system files (H), and dayfile messages (A).

The physical recording medium of random mass
storage, such as a disk pack. Dump

Device Set

A g roup o f ro ta t i ng mass s to rage dev i ces . No
device can belong to more than one device set.
Every fi le must be conta ined wi th in one dev ice
s e t , b u t c a n b e o n d i f f e r e n t d e v i c e s i n t h a t
device set.

Direct Access File

A CYBER Record Manager file containing records
stored randomly In home blocks according to the
hashed value of the primary key in each record.
F i l e s m u s t b e m a s s s t o r a g e r e s i d e n t . A l l
a l locat ion for home blocks occurs when the file
is opened on its creation run. Access is random
or sequent ial .

Direct Access File

An NOS permanent mass storage file that can be
at tached to the user 's job . A l l changes to th is
fi l e a r e m a d e o n t h e fi l e i t s e l f r a t h e r t h a n a
t e m p o r a r y c o p y o f t h e fi l e ( c o n t r a s t w i t h
Ind i rect Access F i le) .

D i rec t i ves

T h e i n s t r u c t i o n s t h a t s u p p l e m e n t p r o c e s s i n g
defined by a command or by a program call for
execu t ion o f a u t i l i t y func t ion o r member o f a
p r o d u c t s e t . D i r e c t i v e s d o n o t a p p e a r i n t h e
command record; they are usual ly in a separate
record of the fi le INPUT or a fi le referenced in
a c o m m a n d c a l l . D i r e c t i v e s a r e r e q u i r e d f o r
e x e c u t i o n o f F O R M , t h e C R E AT E u t i l i t y, a n d
EDITLIB among others.

A p r in ted l i s t ing o f the con ten ts o f the cen t ra l
processor registers and a predetermined number
of words within central memory that pertain to a
job .

Dynamic Access

Access mode that al lows a nonsequential file on
m a s s s t o r a g e t o b e a c c e s s e d r a n d o m l y o r
s e q u e n t i a l l y d e p e n d i n g o n t h e f o r m a t o f t h e
access statement.

ECS

Refer to Extended Core Storage.

End-of-File (EOF)

A b o u n d a r y w i t h i n a s e q u e n t i a l fi l e , b u t n o t
n e c e s s a r i l y t h e e n d o f a fi l e t h a t c a n b e
referenced by name. The actual end of a named
fi l e i s d e fi n e d b y E O I . I n t h e p r o d u c t s e t
m a n u a l s , a n e n d - o f - fi l e i s a l s o r e f e r r e d t o a s
a n e n d - o f - p a r t i t i o n .

End-of- Informat ion (EOI)

An i nd i ca to r t ha t marks t he phys i ca l end o f a
named file.

End-of-Record (EOR)

The t e rm ina to r o f a l og i ca l r eco rd . On a PRU
device, a short PRU or a zero length PRU with a
leve l des igna to r o f 0 ind ica tes EOR. On tapes
t h a t a r e n o t P R U d e v i c e s , a n i n t e r r e c o r d g a p
indicates EOR.
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EOF FDL

Refer to End-of-Fi le. Refer to Fast Dynamic Loader.

EOI FE

Refer to End-of-Information. Refer to Format Effector.

EOR FET

Refer to End-of-Record. Refer to File Environment Table.

Exchange Package

A t a b l e t h a t c o n t a i n s i n f o r m a t i o n u s e d d u r i n g
job execu t ion . The sys tem p r in t s the tab le as
part of the standard output of an aborted job.

Extended

A t e r m u s e d i n c o n j u n c t i o n w i t h i n d e x e d
sequen t ia l , d i rec t access , and ac tua l key fi les
to denote a specific type of internal processing
b y A A M a n d M I P. P r o c e s s i n g i s i n d i c a t e d b y
setting the ORG FIT field to NEW.

Field Length

T h e a r e a i n c e n t r a l m e m o r y a l l o c a t e d t o a
par t i cu la r job ; the on ly par t o f cen t ra l memory
t h a t a j o b c a n d i r e c t l y a c c e s s . A l s o , t h e
n u m b e r o f c e n t r a l m e m o r y w o r d s r e q u i r e d t o
process a job.

F i l e

A set o f in format ion re ferenced by a fi le name
(one- to seven-alphanumeric characters) . A user
c a n c r e a t e fi l e s a t t h e t e r m i n a l a n d c a n
re t r i eve s to red fi l es f o r use du r i ng a t e rm ina l
session.

Extended Core Storage (ECS)

Optional addit ional memory. ECS contains 60-bit
words; it has a large amount of storage and fast
t r a n s f e r r a t e s . E C S c a n b e u s e d o n l y f o r
p r o g r a m a n d d a t a s t o r a g e , n o t f o r p r o g r a m
execu t i on . Spec ia l ha rdwa re i ns t r uc t i ons ex i s t
for transferring data between central memory and
ECS.

FILE Command

A command tha t supp l ies fi le i n fo rmat ion tab le
v a l u e s a f t e r a s o u r c e l a n g u a g e p r o g r a m i s
compiled or assembled but before the program is
e x e c u t e d . B a s i c fi l e c h a r a c t e r i s t i c s s u c h a s
o rgan i za t i on , r eco rd t ype , and desc r i p t i on can
be specified in the FILE command.

Extended Memory

A n e x t e n s i o n t o c e n t r a l m e m o r y t h a t i s
p h y s i c a l l y l o c a t e d o u t s i d e o f t h e m a c h i n e .
Former ly referred to as Extended Core Storage
(ECS) or Large Central Memory (LCM).

Family Name

N a m e o f t h e p e r m a n e n t fi l e d e v i c e o r s e t o f
dev i ces on wh i ch a l l o f t he use r ' s pe rmanen t
files are stored. When you request a permanent
fi l e , t he sys tem l ooks f o r i t on t h i s f am i l y o f
dev ices. Usual ly a system has on ly one fami ly
o f permanent fi le dev ices bu t i t i s poss ib le to
have al ternate fami l ies in the system. The user
s p e c i fi e s w h i c h f a m i l y h e o r s h e u s e s t o l o g
in . Th is fami ly name is p rov ided by personne l
a t t he use r ' s i ns ta l l a t i on .

File Environment Table (FET)

A tab le w i th in a p rogram's fie ld leng th th rough
which the program communicates wi th operat ing
s y s t e m i n p u t / o u t p u t r o u t i n e s . O n e F E T e x i s t s
for each file in use by the program.

Fi le Informat ion Table (FIT)

A t a b l e t h r o u g h w h i c h a u s e r p r o g r a m
communicates with CYBER Record Manager. For
d i r e c t p r o c e s s i n g t h r o u g h C R M , a u s e r m u s t
i n i t i a t e e s t a b l i s h m e n t o f t h i s t a b l e . A l l fi l e
processing executes on the basis of informat ion
i n t h i s t a b l e . T h e u s e r c a n s e t F I T fi e l d s
di rect ly or use parameters in a fi le access ca l l
t h a t s e t s t h e fi e l d s i n d i r e c t l y. S o m e p r o d u c t
set members set the fields automatical ly for the
user.

Fast Dynamic Loader (FDL)

A f a c i l i t y t h a t p r o v i d e s f a s t l o a d i n g a n d
u n l o a d i n g o f s p e c i a l l y f o r m a t t e d c o d e c a l l e d
capsules. The amount of memory required for job
e x e c u t i o n c a n b e g r e a t l y r e d u c e d b e c a u s e
capsules can be easi ly loaded and unloaded as
needed, freeing memory for other uses.

Fi le Organizat ion

D e fi n e d b y O R G A N I Z AT I O N c l a u s e . C a n b e
s e q u e n t i a l , i n d e x e d , r e l a t i v e , d i r e c t ,
a c t u a l - k e y, o r w o r d - a d d r e s s . E s t a b l i s h e d a t
t ime fi le is created and cannot change as long
as file exists. Affects access mode, open mode,
and formats of s tatements that can be used to
manipulate fi le records.
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Header

A word o r se t o f words a t the beg inn ing o f a
b l o c k , r e c o r d , fi l e , o r b u f f e r w h i c h c o n t a i n s
contro l In format ion for that uni t o f data.

Host

A computer that executes application programs.

IAF

Refer to In teract ive Access Fac i l i ty.

Index

I n t h e c o n t e x t o f A A M , a s e r i e s o f k e y s a n d
p o i n t e r s t o r e c o r d s a s s o c i a t e d w i t h t h e k e y s .
The system creates an index for AAM files which
re la tes a l te rna te record keys to p r imary keys ,
using the file defined by the second implementor-
name of an ASSIGN clause.

In general context , a computer storage area or
r e g i s t e r, t h e c o n t e n t o f w h i c h r e p r e s e n t s t h e
iden t i fica t ion o f a pa r t i cu la r e lemen t .

Index Block

F o r a n i n d e x e d s e q u e n t i a l fi l e , a b l o c k w i t h
o rde red keys and po in te rs t o da ta b locks and
o the r i ndex b locks , f o rm ing a d i rec to ry o f t he
reco rds w i th in a fi le .

Indexed Sequential (IS) File

A fi le organizat ion in which the CYBER Record
Manager maintains records in sorted order by use
of a programmer-defined key, which need not be
w i th in the reco rd . Keys may be i n tege r, floa t
i n g p o i n t , o r s y m b o l i c ; a c c e s s i s r a n d o m o r
sequent ia l . F i les conta in index b locks and data
b locks .

Indirect Access Fi le

A NOS permanent file that you access by making a
temporary copy of the file (GET or OLD command).
You create or a l ter i t by saving or subst i tu t ing
t h e c o n t e n t s o f a n e x i s t i n g t e m p o r a r y fi l e
(REPLACE or SAVE command).

Inpu t

Informat ion flowing upl ine f rom terminal to host
computer.

I n t e r a c t i v e

A mode of job processing in which the user enters
a command or input to an executing program and
rece ives an immedia te response. Cont ras t w i th
Batch Mode.

In teract ive Access Fac i l i ty ( IAF)

An appl icat ion program that provides a terminal
operator w i th in teract ive process ing capabi l i ty.
The i n te rac t i ve access f ac i l i t y makes t e rm ina l
i n p u t / o u t p u t a n d fi l e i n p u t / o u t p u t a p p e a r t h e
same to an executing program.

I/O

IS F i le

Refer to Indexed Sequential File.

I temize

A u t i l i t y rou t ine tha t p roduces a l i s t i ng o f the
con ten t s o f a fi l e o r l i b r a r y.

IXGEN

The u t i l i t y tha t adds o r de le tes an index f rom
t h e i n d e x fi l e f o r t h e i n i t i a l M I P.

Job

A l l ac t i v i t y assoc ia ted w i t h a t e rm ina l sess ion
f r o m l o g i n t o l o g o f f . A b a t c h j o b c o n s i s t s o f
i n s t r u c t i o n s a n d d a t a t h a t i s s u b m i t t e d a s a
complete un i t .

Key

A group of contiguous characters or numbers the
user defines to identify a record in a CRM file.

K e y l i s t

A l i s t o f o n e o r m o r e p r i m a r y k e y v a l u e s
a s s o c i a t e d w i t h a s p e c i fi e d v a l u e o f a n
a l te rna te key.

LDSET

T h e l o a d e r d i r e c t i v e u s e d t o c o n t r o l t h e l o a d
process under a variety of condit ions.

LGO

The defaul t name of the fi le to which language
processors write executable code during program
assembly or compilation.

Load Sequence

A sequence of load operations which encompasses
a l l o f t h e l o a d e r ' s p r o c e s s i n g f r o m t h e t i m e
that no th ing is loaded unt i l the t ime execut ion
b e g i n s . I t i n c l u d e s i n i t i a l i z a t i o n , s p e c i fi c a
t i on o f spec i fied loader reques ts , and comp le
t ion of the load.

Loader

Inpu t /Outpu t .

A so f tware p roduc t tha t p repares p rog rams fo r
execu t i on by p l ac i ng p rog ram i ns t r uc t i ons and
d a t a b l o c k s i n c e n t r a l m e m o r y a n d l i n k i n g
r e f e r e n c e s i n t h e p r o g r a m t o t h e a p p r o p r i a t e
ex te rna l rou t ines .

Local

R e f e r s t o d a t a t h a t e x i s t s o n l y d u r i n g t h e
processing of a single job and that can only be
accessed by that job.

Local Operator (LOP)

T h e n e t w o r k o p e r a t o r w h o m o n i t o r s l i n e ,
t e r m i n a l , a n d a p p l i c a t i o n a c t i v i t i e s i n t h e
network.
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Login NAM

The procedure used at an interactive terminal to
gain access to the system.

Refer to Network Access Method.

NCTF
Logout

T h e p r o c e d u r e b y w h i c h y o u e n d a t e r m i n a l
session. You type BYE.

LOP

Refer to Local Operator.

Macro

A sequence of source commands that are saved and
then assembled whenever needed through a macro
c a l l .

Major Alternate Key

The leading port ion of an alternate key field.

Major Key

The leading characters of a symbolic key in an
indexed sequent ia l fi le .

Major Primary Key

The leading portion of a primary key field.

Mass Storage

Magnet ic d isk or extended memory that can be
accessed randomly as well as sequentially.

Master Directory

A fi le con ta in ing in fo rmat ion used by CDCS in
processing. This informat ion consists of schema
and subschema tables, media parameters, and data
b a s e p r o c e d u r e l i b r a r y a n d l o g g i n g
s p e c i fi c a t i o n s .

MIP

Refer to Multiple Index Processor.

MIPGEN

The u t i l i t y tha t adds or de le tes an index f rom
the index file for extended MIP.

M u l t i fi l e S e t

A tape file set having more than one tape file.

Multimainframe Operation

Operation that provides mechanisms by which more
than one computer can share mass storage devices.

Mul t ip le Index Fi le

An indexed sequent ia l , d i rect access, or actual
key file that has al ternate keys defined.

Multiple Index Processor (MIP)

A processor that allows AAM files to be accessed
by alternate keys.

Refer to Network Description File.

NDL

Refer to Network Definition Language.

Network Access Method (NAM)

A sof tware package that provides a general ized
method o f us ing a commun ica t ions ne twork fo r
sw i t ch ing , bu f f e r i ng , queu ing , and t r ansm i t t i ng
da ta . NAM is a se t o f i n te r face rou t ines used
b y a t e r m i n a l s e r v i c i n g f a c i l i t y f o r s h a r e d
a c c e s s t o a n e t w o r k o f t e r m i n a l s a n d o t h e r
a p p l i c a t i o n p r o g r a m s , s o t h a t t h e f a c i l i t y
program does not need to • support the physical
s t r u c t u r e s a n d p r o t o c o l s o f a p r i v a t e
communication network.

Network Definition Language (NDL)

The compi ler - leve l language used to define the
n e t w o r k c o n fi g u r a t i o n fi l e a n d l o c a l

. configura t ion fi le con ten ts .

Network Description File (NCTF)

F i l e t h a t m u s t b e p r e s e n t i f t h e t r a n s a c t i o n
f a c i l i t y i s u s e d . T h e fi l e i s p r e p a r e d b y t h e
s i te ana lys t .

Numeric Character

Digits 0 through 9.

Object Code

The machine language version of a program that
has been translated (compiled) from source code
writ ten in a higher level language.

Open

A set of preparatory operat ions per formed on a
file before input and output can take place; re
quired for al l CRM files.

Operating System

The se t o f s ys tem p rog rams t ha t con t ro l s t he
e x e c u t i o n o f c o m p u t e r p r o g r a m s a n d p r o v i d e s
s c h e d u l i n g , e r r o r d e t e c t i o n , i n p u t / o u t p u t c o n
t r o l , a c c o u n t i n g , c o m p i l a t i o n , s t o r a g e a s s i g n
ment, and other related services.

Operation

A p a r t i c u l a r f u n c t i o n p e r f o r m e d o n u n i t s o f
data; for ins tance, opening or c los ing an area,
or storing or deleting a record.

Order Dependent

Used to descr ibe i tems which must appear in a
spec i fic o rde r.
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Mul t ip le - Index F i le Open

An indexed sequent ia l , d i rect access, or actual
key file that has al ternate keys defined.

A set of preparatory operat ions per formed on a
fi l e b e f o r e i n p u t a n d o u t p u t c a n t a k e p l a c e ;
required for al l CRM files.

Multiple-Index Processor (MIP)

A processor that allows AAM files to be accessed
by alternate keys.

NAM

Refer to Network Access Method.

NCTF

Refer to Network Description File.

Operating System

The se t o f s ys tem p rog rams t ha t con t ro l s t he
e x e c u t i o n o f c o m p u t e r p r o g r a m s a n d p r o v i d e s
s c h e d u l i n g , e r r o r d e t e c t i o n , i n p u t / o u t p u t
c o n t r o l , a c c o u n t i n g , c o m p i l a t i o n , s t o r a g e
assignment, and other related services.

Operat ion

A p a r t i c u l a r f u n c t i o n p e r f o r m e d o n u n i t s o f
data; for ins tance, opening or c los ing an area,
or stor ing or delet ing a record.

NDL

Refer to Network Definition Language.

Network Access Method (NAM)

A sof tware package that provides a general ized
method o f us ing a communica t ions ne twork fo r
sw i t ch ing , bu f f e r i ng , queu ing , and t r ansm i t t i ng
da ta . NAM is a se t o f i n te r face rou t ines used
b y a t e r m i n a l s e r v i c i n g f a c i l i t y f o r s h a r e d
a c c e s s t o a n e t w o r k o f t e r m i n a l s a n d o t h e r
a p p l i c a t i o n p r o g r a m s , s o t h a t t h e f a c i l i t y
program does not need to suppor t the physica l
s t r u c t u r e s a n d p r o t o c o l s o f a p r i v a t e
communication network.

Network Definition Language (NDL)

The compiler- level language used
n e t w o r k c o n fi g u r a t i o n fi l e
c o n fi g u r a t i o n fi l e c o n t e n t s .

Network Description File (NCTF)

t o d e fi n e t h e
a n d l o c a l

F i l e t h a t m u s t b e p r e s e n t i f t h e t r a n s a c t i o n
f a c i l i t y i s u s e d . T h e fi l e i s p r e p a r e d b y t h e
s i te ana lys t .

Numeric Character

Digits 0 through 9.

Object Code

The machine language version of a program that
has been translated (compiled) from source code
wr i t ten in an or ig ina l h igher- level language.

Order Dependent

Items that must appear in a specific order.

Order Independent

I t e m s t h a t n e e d n o t a p p e a r i n a n y s p e c i fi c
o r d e r . P a r a m e t e r s , p a r t i c u l a r l y t h o s e w i t h
keywords, may be order independent.

Output

I n f o r m a t i o n fl o w i n g d o w n l i n e f r o m h o s t t o
t e r m i n a l .

Output Fi le

The fi le on which the system wr i tes in format ion
t o t h e u s e r . U n l e s s a n o t h e r fi l e n a m e i s
s p e c i fi e d , t h e O U T P U T fi l e i s p r i n t e d a t t h e
te rm ina l .

Pack Name

A one- to seven-character name that identifies
the aux i l i a r y dev i ce t o be accessed i n a
permanent file request.

Parameter

A va r iab le tha t i s g i ven a spec ific va lue fo r a
part icular purpose or process.

P a r i t y

I n w r i t i n g d a t a , a n e x t r a b i t i s e i t h e r s e t o r
c l e a r e d i n e a c h b y t e s o t h a t e v e r y b y t e h a s
either an odd number of set bits (odd parity) or
a n e v e n n u m b e r o f s e t b i t s ( e v e n p a r i t y ) .
Par i ty is checked on a read for er ror detect ion
and possible recovery.
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Password Queue

A name or word entered during login to provide
extra security for a user's user name. A unique
password ensures that no one else can log into
the system using another user's user name and
a c c e s s a n o t h e r u s e r ' s fi l e s . I n i t i a l l y t h e
p a s s w o r d i s g i v e n t o a u s e r b y i n s t a l l a t i o n
personnel. Depending on the privi leges assigned
to the user name, a user may be able to change
his or her password. Also, a user can assign a
p a s s w o r d t o a n y fi l e b e i n g s a v e d . A n y o t h e r
use r who wan ts to use you r fi le mus t spec i f y
that password when he or she accesses the file.
The fi le password has no connec t ion w i th the
login password.

RA

A sequence of blocks, tables, messages, and so
f o r t h . M o s t N P U q u e u e s a r e m a i n t a i n e d b y
leaving the queued elements in place and using
tables of pointers to the next queued e lement .
M o s t q u e u e s o p e r a t e o n a fi r s t i n , fi r s t o u t
b a s i s . A s e r i e s o f w o r k l i s t e n t r i e s f o r a
specific terminal is an example of an NPU queue.

Refer to Reference Address.

RAE

Permanent File

A fi l e s t o r e d o n m a s s s t o r a g e . T h i s fi l e i s
cataloged by the system so that its location and
ident ifica t ion a re a lways known to the sys tem.
Permanent files cannot be destroyed accidental ly
d u r i n g n o r m a l s y s t e m o p e r a t i o n . T h e y a r e
protected by the system from unauthorized access
a c c o r d i n g t o p r i v a c y c o n t r o l s s p e c i fi e d w h e n
they are created.

Physical Record Unit (PRU)

T h e a m o u n t o f i n f o r m a t i o n t r a n s m i t t e d b y a
8 i n g l e p h y s i c a l o p e r a t i o n o f a s p e c i fi e d
d e v i c e . F o r m a s s s t o r a g e fi l e s , a P R U i s 6 4
c e n t r a l m e m o r y w o r d s ( 6 4 0 c h a r a c t e r s ) ; f o r
magnetic tape files, the size of the PRU depends
upon the tape format. A PRU that is not ful l of
user data is called a short PRU; a PRU that has
a level terminator but no user data is cal led a
zero-length PRU (refer to Zero-Length PRU).

Primary Key

A fi e l d i n a r e c o r d w h o s e v a l u e u n i q u e l y
ident ifies a record and determines the locat ion
o f t he r eco rd i n a fi l e . One p r ima ry key fie l d
ex is ts fo r a g iven fi le . A fi le must be updated
by pr imary key va lues . Cont ras t w i th A l te rna te
Key.

Refer to Reference Address.

Procedure

A u s e r - d e fi n e d s e t o f i n s t r u c t i o n s
commands that are referenced by name.

Procedure File

A file containing one or more procedures.

and/or

Record

A unit of Information. In CYBER Record Manager
and i ts language processors, a record is a uni t
o f i n f o r m a t i o n p r o d u c e d b y a s i n g l e r e a d o r
w r i t e r e q u e s t . E i g h t d i f f e r e n t r e c o r d t y p e s
e x i s t w i t h i n C R M . T h e u s e r d e fi n e s t h e
s t ruc tu re and cha rac te r i s t i cs o f reco rds w i th in
a file by declaring a record format.

O t h e r p a r t s o f t h e o p e r a t i n g , s y s t e m a n d i t s
p r o d u c t s m i g h t h a v e a d d i t i o n a l o r d i f f e r e n t
defin i t i ons o f reco rds .

Record Slot Number

The pos i t i on o f a r eco rd w i t h i n a b l ock i n an
ac tua l key fi le ; spec ified by the low-o rder b i t s
of the primary key.

Record Type

The term record type can have one o f severa l
m e a n i n g s , d e p e n d i n g o n t h e c o n t e x t . C Y B E R
R e c o r d M a n a g e r d e fi n e s e i g h t r e c o r d t y p e s
e s t a b l i s h e d b y a n R T fi e l d i n t h e fi l e
i n fo rma t i on t ab le . Tab les ou tpu t by t he l oade r
a r e c l a s s i fi e d a s r e c o r d t y p e s s u c h a s t e x t ,
re locatab le , or abso lu te , depending on the firs t
few words of the tables.

Recovery

A process that makes a data base usefu l a f ter
some type o f so f tware or hardware fa i lu re has
occurred.

PRU

Refer to Physical Record Unit.

Purge

To d e l e t e a p e r m a n e n t fi l e f r o m t h e s y s t e m .
This enables re leasing i ts mass storage space,
erasing i ts catalog entr ies, and so forth.

Reference Address (RA and RAE)

RA is the absolute central memory address that
i s t h e s t a r t i n g , o r z e r o , r e l a t i v e a d d r e s s
a s s i g n e d t o a p r o g r a m . A d d r e s s e s w i t h i n t h e
program are relative to RA. RA+1 is used as the
communication word between the user program and
M o n i t o r . R E i s t h e a b s o l u t e e x t e n d e d c o r e
storage start ing address assigned to file.
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Subschema

A deta i led descr ip t ion o f the por t ion o f a data
b a s e t o b e m a d e a v a i l a b l e t o o n e o r m o r e
applicat ion programs.

Supervisory Message

A m e s s a g e b l o c k i n t h e h o s t n o t d i r e c t l y i n
volved wi th the t ransmission of data, but which
prov ides in format ion for es tab l ish ing and main
taining an environment for the communication of
data between the appl ication program and NAM,
t h e n t h r o u g h t h e n e t w o r k t o a d e s t i n a t i o n o r
f r om a sou rce . Supe rv i so ry messages may be
transmitted to an NPU in the format of a service
message.

TAF Configuration File (TCF)

A fi l e c r e a t e d a n d m a i n t a i n e d b y t h e d a t a
administrator specifying which data managers are
a c t i v e a n d t h e a p p l i c a t i o n s t o b e a s s o c i a t e d
with each.

Task

A program to be executed under the transaction
subsystem. Tasks are stored in absolute b inary
f o r m a t o n l i b r a r i e s t h a t m u s t b e a v a i l a b l e t o
the transaction subsystem.

Task Library Directory (TLD)

The directory on each task l ibrary that contains
i n f o r m a t i o n o n t h e t a s k s i n t h e l i b r a r y. TA F
makes its own copy of each TLD at init ialization
and uses this copy to locate requested tasks.

TCF

Refer to TAF Configuration File.

Terminal

The equipment a person uses to communicate with
the computer.

Terminal Class

A n N D L p a r a m e t e r d e s c r i b i n g t h e p h y s i c a l
a t t r i b u t e s o f a g r o u p o f s i m i l a r t e r m i n a l s , i n
terms of an archetype terminal for the group.

Terminal Session

Period between the t ime you physical ly connect
t h e t e r m i n a l t o t h e s y s t e m i n p r e p a r a t i o n f o r
login to the time you log out.

Text Mode

Mode of enter ing informat ion into a pr imary file
w i t h o u t s p e c i f y i n g l i n e n u m b e r s . I t i s u s u a l l y
u s e d t o c r e a t e d a t a fi l e s . I f a fi l e d o e s n o t
contain line numbers, you can change lines only
by using a text edi tor such as the Ful l Screen
E d i t o r .

Transact ion

A task or a ser ies of tasks executed as a uni t
under the t ransact ion subsystem. Al l tasks In a
transact ion have the same transact ion sequence
number. In CDCS. the term data base transaction
refers to the process which th is manual cal ls a
begin-commit sequence.

Transaction Library Directory (TRD)

T h e d i r e c t o r y o n e a c h t a s k l i b r a r y w h i c h
conta ins in format ion on the t ransact ions in the
library. TAF makes its own copy of each TRD at
i n i t i a l i z a t i o n a n d u s e s t h i s c o p y t o l o c a t e
requested t ransact ions.

Transaction Name

The one- to seven-alphanumer ic-character name
given to a t ransact ion c reated w i th the / tname
input d i rect ive f rom the LIBTASK ut i l i ty.

Transaction Recovery File

R a n d o m p e r m a n e n t fi l e u s e d f o r b e f o r e i m a g e
records necessary for recovery by CDCS.

Transaction Sequence Number

. A u n i q u e n u m b e r a s s i g n e d b y TA F t o e a c h
t r a n s a c t i o n . I t i s u s e d b y T A F f o r t a s k
i d e n t i fi c a t i o n .

Transparent Mode

A s o f t w a r e f e a t u r e p r o v i d e d b y t h e N e t w o r k
Access Method and the network processing uni t
(NPU). When transparent mode transmission occurs
b e t w e e n a n a p p l i c a t i o n a n d a t e r m i n a l , t h e
Network Access Method does not convert data to
or from 6-bit display code, and the NPU does not
e d i t t h e c h a r a c t e r s t r e a m o r c o n v e r t t h e
characters to or from 7-bit ASCII code. When no
p a r i t y i s i n e f f e c t f o r t h e t e r m i n a l a n d
transparent mode transmission occurs, al l seven
b i t s o f t h e c h a r a c t e r b y t e c a n b e u s e d t o
represent characters in character sets (such as
EBCDIC).

UCP

User Control Point.

User Index

A u n i q u e 1 7 - b i t i d e n t i fi e r t h a t i s a s s o c i a t e d
with each user name. The user index is used by
t h e p e r m a n e n t fi l e m a n a g e r t o i d e n t i f y t h e
device and catalog t rack for the user 's fi les.

User Name

A system access word that must be supplied by
the user for val idat ion purposes at login.

U t i l i t y

TLD

Refer to Task Library Directory.

A p r o g r a m d e s i g n e d t o h e l p t h e u s e r p e r f o r m
s p e c i fi c f u n c t i o n s s u c h a s p e r m a n e n t fi l e
m a i n t e n a n c e , l i b r a r y m a i n t e n a n c e , a n d fi l e
e d i t i n g .
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Vir tua l Termina l

A s o f t w a r e c o n c e p t f o r C C P t h a t c o n v e r t s a l l
types of upline messages to one of two formats:
b a t c h v i r t u a l t e r m i n a l ( B V T ) o r i n t e r a c t i v e
v i r t u a l t e r m i n a l ( I V T ) . B y t h i s m e t h o d ,
application programs in the host need only to be
able to process data in IVT or BVT format rather
t h a n i n t h e m u l t i p l i c i t y o f f o r m a t s w h i c h r e a l
terminals use. Downline messages from the host
to real terminals are converted from IVT or BVT
to real terminal format. The IVT/BVT processors
are a part of the NPU's network communications
sof tware .

Volume Serial Number (VSN)

A o n e - t o s i x - c h a r a c t e r i d e n t i fi e r t h a t i d e n t i
fi e s t h e v o l u m e o f m a g n e t i c t a p e f o r t h e
opera to r.

VSN

Refer to Volume Serial Number.

Word

A g ro u p o f b i t s ( o r 6 -b i t ch a ra c te r s ) b e tw e e n
boundar ies imposed by the computer system. A
w o r d i s 6 0 b i t s i n l e n g t h . T h e b i t s a r e
numbered 59 th rough 0 , s ta r t ing f rom the le f t .
I t i s a l s o c o m p o s e d o f fi v e 1 2 - b i t b y t e s ,
numbered 0 through 4, from the left.

Working Storage Area

An area w i th in the user ' s fie ld leng th in tended
fo r rece ip t o f da ta f rom a fi le o r t ransmiss ion
of data to a fi le .

Write Mode

A l l ows a use r t o w r i t e , mod i f y, append , r ead ,
e x e c u t e , o r p u r g e t h e fi l e ( m o d i f y p e r m i s s i o n
app l ies on ly to d i rec t access fi les) .

XEDIT

A text editor available for use on NOS.

xxJ Fi les

F i l e s c r e a t e d a n d m a i n t a i n e d b y t h e d a t a
a d m i n i s t r a t i o n w h i c h a s s o c i a t e s a p a r t i c u l a r
user w i th a par t icu lar app l ica t ion.

Zero-Length PRU

A PRU that contains system information, but no
user data. Under the CYBER Record Manager, a
z e r o - l e n g t h P R U o f l e v e l 1 7 I s a p a r t i t i o n
boundary. Under NOS, a zero-length PRU defines
EOF.

/*^^\
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XEDIT

A text editor available for use on NOS.

Zero-Length PRU

A PRU that contains system informat ion, but no
u s e r d a t a . A z e r o - l e n g t h P R U d e fi n e s a n
e n d - o f - fi l e .
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FILE AND RECORD LOCKING CONFLICTS

Table D- l shows the error status codes returned to
transaction T2 after attempting to perform a request
o n a fi l e o r r e c o r d h e l d b y t r a n s a c t i o n T l . R e f e r
to appendix A for more information about these error
status codes.

Error Status
Codes

0

2

/fP^N

Significance
No error.

A n o t h e r t r a n s a c t i o n ( i n t h i s
case , T l ) has the fi le locked;
TA F / C R M r e l e a s e s a l l r e c o r d
a n d fi l e l o c k s h e l d b y t h e
transact ion ( in th is case, T2) .

A n o t h e r t r a n s a c t i o n ( i n t h i s
c a s e , T l ) h a s t h e r e c o r d
locked; TAF/CRM re leases a l l
r eco rd and fi le l ocks he ld by
the t ransac t ion ( in th i s case ,
T2) .

READ

READN

READM

READL

READNL

WRITE

Table D- l . Errors Returned in
Conflict ing Requests

REWRITE

DELETE

LOCK

FLOCK

/d$&*\
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TAF/CRM AAM PARAMETER CORRESPONDENCE

/fi^s<

When an AAM file is created, many parameters can be
specified either on the FILE command or placed
directly in the FIT by the program to control
var ious a t t r ibu tes o f the fi le be ing created. RT
(record type), FO (file organizat ion), and FL (fixed
record length) are specific examples. Under
TAF/CRM, however, FILE command processing is
disabled and application transactions do not have
access to the fi les FIT. As a resul t , the only
parameters supported under TAF/CRM are those which:

• Are placed in the >IT by TAF/CRM,

T h e p a r a m e t e r n e e d s t o b e s p e c i fi e d o n l y
d u r i n g fi l e c r e a t i o n .

The parameter does not need to be specifed
i n t h e F I T o r e l s e w h e r e d u r i n g fi l e
processing.

W h e n u s e d d u r i n g fi l e c r e a t i o n . t h e
parameter does not cause AAM to expect some
o t h e r p a r a m e t e r ( s ) t o b e s p e c i fi e d d u r i n g
fi l e p r o c e s s i n g .

• B e c o m e a p a r t o f t h e f i l e a t c r e a t i o n a n d
need not be specified during file processing.

Table E- l contains AAM parameters supported under
TAF/CRM and the i r usage. Th is i s no t a comple te
l i s t o f A A M p a r a m e t e r s s u p p o r t e d . O t h e r A A M
parameters (not included in the table) that meet the
following criteria also work under TAF/CRM.

Fo r examp le , i f a fi l e i s c rea ted w i t h RT=R, t hen
AAM expects FIT field RMK to be set to the record
m a r k c h a r a c t e r d u r i n g fi l e p r o c e s s i n g . S i n c e t h i s
v i o l a tes t he t h i r d c r i t e r i on above , RT=R t ype fi l es
cannot be used under TAF. On the other hand, if the
FLM parameter is used when a fi le is created, the
fi l e c a n b e u s e d u n d e r T A F s i n c e a l l o f t h e
preceding cr i ter ia are met.

Table E-l. AAM Parameters Supported under TAF/CRM (Sheet 1 of 3)

AAM
Keyword

Values
Supported by

TAF/CRM Meaning
Where Specified in

AAM Environment
Where Specified in
TAF/CRM - xxJ File Comments

FO IS.DA.AK Spec ifies
fi l e
o rgan iza t ion .

FILE command/FIT CRM statement

RT F, W, Z, U Spec i fies
record
t y p e .

FILE command/FIT Specified only when the file
is created.

MRL Spec i fies
maximum
record
l e n g t h .

FILE command/FIT CRM statement

PD INPUT,10 Spec i fies
processing
d i r e c t i v e .

FILE command/FIT CRM statement mode
parameter R = INPUT
M, RM, W - 10

An AAM file can not be used
under TAF/CRM in OUTPUT mode.
This means that a file can
not be created under TAF/CRM.

HRL Spec ified
hashing
rou t i ne
address.
Direct access
fi l e s o n l y .

FIT CRM statement
parameter
HASH specifies the
name of an indirect
access permanent
fi l e c o n t a i n i n g
re locatab le b inary
of hashing rout ines

The entry point name must be
the same as the HASH file
name.

tThe possible values are the same as for AAM files.

/3PS\
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Table E-l. AAM Parameters Supported under TAF/CRM (Sheet 2 of 3)

Values
AAM Supported by Where Specified in Where Specified in

Keyword TAF/CRM Meaning AAM Environment TAF/CRM - xxJ File Comments

FWI YES,NO Forced
w r i t e
i n d i c a t o r .

FILE command/FIT CRM statement With FWI=YES, AAM writes all
blocks to disk as soon as core
image is modified. Wi th
FWI=N0, AAM writes changed
blocks to disk only when it
is necessary. This parameter
has s ign ifican t e f fec t on
performance. For recoverable
files, FWI=NO is recommended.
In th is case, a l l b locks
modified in core are flushed
to disk on.an DBCOMIT or
DBFREE request.

LFN Loca l
file name
of AAM file.

FILE command/FIT CRM statement

KL Spec i fies
the length
of primary
k e y.

FILE command/FIT CRM statement

EMK YES,NO S p e c i fi e s i f
the primary
key is pacer
of the
record .

FILE command/FIT Specified only when the file
is created.

XN I n d e x fi l e
name for
M I P fi l e s
o n l y.

FILE command/FIT IXN statement

ORG NEW Spec i fies FILE command/FIT TAF/CRM init ial iza Only files of ORG=NEW are
OLD or NEW t i o n supported under TAF/CRM.
fi l e
o rgan iza t ion .

MKL Spec ifies
the major
key length.

FIT Call to TAF/CRM Major key access is
supported under TAF/CRM
via the appropr ia te ca l l .

RKW Spec ifies
word within
record where
a l t e rna te
s t a r t s ,
count ing
from zero.

RMKDEF/FIT AKY statement TAF/CRM sets the FIT fields
RKW and RKP from the value
specified for the ako param
eter on the AKY statement.
The ako parameter specifies
the beginning character of
t h e a l t e r n a t e k e y. T h e fi r s t
character of the record
i s p o s i t i o n 1 . T h e r e l a t i o nRKP Beginning RMKDEF/FIT

character ship is: ako=»10*rkw+rkp+l.
pos i t i on o f
key 0 to 9
coun t ing le f t
t o r i g h t i n
the word
(rkw) contain
ing the key.

KL Length of
key (a l t e r
na te) in
characters.

RMKDEF AKY statement TAF/CRM sets the FET field KL
from the value specified by
akl parameter on the AKY card
for the a l ternate key.

t The possible value s are the same as for AAM files.
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Table E-l. AAM Parameters Supported under TAF/CRM (Sheet 3 of 3)

AAM
Keyword

Values
Supported by

TAF/CRM Meaning
Where Specified in

AAM Environment
Where Specified in
TAF/CRM - xxJ File Comments

KS U . I . F Spec i fies
the s tor ing
order of
of primary
keys for MIP
fi l e s .

RMKDEF AKY statement The value specified at fi le
creat ion t ime stays in effect
during processing under
TAF/CRM.

REL EQ.GT.GE Spec i fies
the re l a t i on
operator on
the START
request.

FIT Call to TAF/CRM

/ # ^ \
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A A M 5
AAM parameter correspondence E-l
Access word 9-1
ADD subd i rec t i ve 6 -4
Advanced access methods 5
After image log dump 6-8
A f t e r i m a g e r e c o v e r y fi l e 5 - 2

D e s c r i p t i o n 5 - 2
F a i l u r e 8 - 1
Fa i l u re w i t h BRF fa i l u re 8 -4
Fai lure wi th TAF or system fa i lure 8-3
H e a d e r s t a t e 8 - 1
Table

Length TARFE 7-2
TA R F 7 - 2

A K fi l e s 2 - 1
Ak l pa ramete r E -3
Ako parameter E-2
A K Y 2 - 2
AKY statement E-2,3
A lphanumer i c 5
A l te rmate key length E-3
A l t e r n a t e k e y 2 - 1 , 2 - 2
Al te rnate key access 2-2
Al te rnate key descr ip t ion s ta tement 2-2
AOBFL 7-2
ARF (refer to After image recovery file)
Automat ic recovery 5-1

Backup d i r ec to r y 6 -2
Backup tapes 6-1
Batch concurrency 9-1
Batch recovery 6 -1
BCL IB 9 -1
Before image recovery file

D e s c r i p t i o n 5 - 2
Down cond i t i on 6 -8
F a i l u r e 8 - 2
F a i l u r e w i t h A R F f a i l u r e 8 - 4
Fai lure wi th TAF or system fa i lure 8-3
Number for this data base

G e n e r a l 5 - 2
T D Q N fi e l d 7 - 2

Table
Length TQRFE 7-2
TQRF 7-2

Beg in -commi t i den t i fie rs 3 -1 ,2 ,4 ; 4 -2 , 4 -4 ; 5 -1 ,2
Begin-commit sequence 3-1,2; 4-1,2; 5-1
B e g i n - i d 3 - 1 , 2 , 4 ; 4 - 2 , 4 - 4 ; 5 - 1 , 2
Block dump 6-3
BRF (refer to Before image recovery file)

Cancel updates 3-2; 4-2
CEASE request 3-1
C I O b u f f e r 5 - 2
CLOSE request 3-1; 4-1
C l o s i n g r e c o v e r a b l e fi l e s 3 - 1
CMAXDB parameter 7-2
CMDM parameter 7-2

COBOL I/O requests 9-1
COBOL inter face 3-1
Co l l a t i ng sequence 2 -1
COMKCRM 7-1
COMMENT directive 6-2
Commit updates 3-2; 4-2
COMPASS 5
Conve rs ion a ids B -2
C o u n t 3 - 4 ; 4 - 4
Create ARF 6-2
Create BRF 6-2
CREATE d i rect ive 6-2
C R E AT E u t i l i t y 2 - 1
CRM sta tement 5-2 ; E- l ,2
C r m - s t a t u s 3 - 1 , 3 - 3 ; 4 - 3
C r m - s t a t u s e r r o r 3 - 1
CRMSIC macro 7-3
CRMSTAT command 5-3,3
CRMSTAT macro 7-1
CRMTASK 5-3; 7-1
CRMTASK console commands 5-3
CRMTASK terminal commands 5-3
CRMUPM parameter 5-2
CTASK 7-1; 8-3
C u r r e n t k e y 2 - 2
CYCLE subd i rec t ive 6-4

D a t a b a s e i d l e 5 - 4
Data base table TDRF 7-1,2
D a t a b l o c k s 2 - 1
D a t a fi l e f a i l u r e 8 - 1
DBCOMIT request 3-2; 4-2
DBCOMIT requests 5-1
DBDOWN commands 5-3
DBDOWN macro 7-1
DBEGIN request 3-1; 4-1; 5-1
DBFREE request 3-2; 4-2; 5-1
DBSTAT request 3-2; 4-2; 5-2
DBUP commands 5-3
DBUP macro 7-1
D e a d l o c k 2 - 2
D e f a u l t c y c l e 6 - 4
D e f e c t i v e d a t a b a s e fi l e 6 - 8
Delete backup directory entr ies
DELETE request 3-6; 4-6
DELETE subdirect ive 6-4
D i r e c t a c c e s s fi l e s 2 - 1
D i s k a c c e s s 2 - 1
Display backup directory contents
DMREC calls from TAF 6-7
DMREC command 6-1
DMREC direct ives 6-2
DMREC file usage 6-2
DMREC jobs initiated by TAF 6-8
D o u b l e f a i l u r e 8 - 2
DOWN 5-3
DOWNed data bases 8-1
DOWNed files 8-1
Downing a data base 5-3
D o w n i n g a fi l e 5 - 3
DUMP d i rec t i ve 6 -3
D W I T L 5 - 4

6-4

6-5
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E-DOWN 5-3
EDIT subdirectives
EMK FILE parameter
End of key 2-2
Error processing
Error status codes
Errors detected by DMREC
EXPAND direct ive 6-4

6-4
E-2

9-1
A - l ; B - l

6-9

LOAD d i rec t i ve 6-5
L o c k c o n fl i c t 3 - 2
L o c k fi l e 3 - 7 ; 4 - 6
Lock record 3 -6 ; 4 -6
LOCK request 3-6; 4-6
L o c k s t a t u s 3 - 5
Lock table TKOK 7-3
Logical name table TLNT 7-1

Fi le and record locking conflicts
FILE command E-l
F i le cont ro l tab le TFCB 7-3
F i le dumps 6 -3
F i l e e r r o r c o n d i t i o n s 6 - 9
F i l e i d l e 5 - 4
F i l e l o c k i n g 2 - 2 ; 3 - 7 ; 4 - 6
F i l e o r g a n i z a t i o n E - l , 2
F ILE parameters E- l
F i l e s t a t i s t i c s t a b l e 6 - 5
FLBOLK u t i l i t y 2 -1
FLOCK request 3-7; 4-6
F L S TAT u t i l i t y 2 - 1
FO FILE parameter E-l
Fo r c e d f r e e i n g 5 - 1
Fo rced wr i t e i nd i ca to r E -2
Forced write mode 8-1
FORTRAN I/O requests 9-1
FORTRAN interface 4-1
FWI FILE parameter E-2

H a s h i n g 2 - 1
H a s h i n g r o u t i n e E - l
HRL FILE parameter E-l

I D L E s t a t u s 5 - 4
IGNORE subdirective 6-7
Impl ic i t DBFREE 5-1
I n d e x b l o c k s 2 - 1
Index fi le name E-2
I n d e x e d s e q u e n t i a l fi l e s 2 - 1
Internal DBFREE 3-2
IXN sta tement E-2

D-l

Job suspension
Job termination

9-1
9-1

M a j o r k e y 2 - 1
Ma j or-key-length

FILE parameter E-2
TAF/CRM request parameter 3-4; 4-3

Major key read 4-2
Maximum record length E-l
M I P fi l e s 2 - 2
M I P G E N u t i l i t y 2 - 2
MKL FILE parameter E-2
Mod i f y reco rd 3 -6 ; 4 -5
Modi fy ing the backup d i rectory 6-3
MRL FILE parameter E-l
M u l t i p l e i n d e x fi l e s 2 - 2
Mul t ip le updates, number permit ted 5-2
M u l t i r e e l d u m p s 6 - 3

N e w - i d 3 - 4 ; 4 - 4
N o n r e c o v e r a b l e fi l e s 5 - 1
N o n - z e r o s t a t u s 9 - i
NUMARF parameter 6-9

0-DOWN 5-3
O l d - I d 3 - 4 ; 4 - 4
O P E N fi l e s 2 - 3
OPEN request 3-1; 4-1
ORG FILE parameter E-2

PD FILE parameter E-l
P o s i t i o n i n g a fi l e 3 - 7 ; 4 - 7
P r e a l l o c a t i o n o f d a t a fi l e s 6 - 4
Pr imary key 2 -1 , 2 -2
Pr imary key length E-2
P r o c e s s i n g d i r e c t i v e E - l
Purge backup d i rectory ent r ies 6-4
Purge record 3-6; 4-6

/ - ^ S \

K e y a n a l y s i s u t i l i t y 2 1
K e y - a r e a 3 - 3 ; 4 - 3
Key -a rea - l eng th 3 -3 ; 4 -3
K e y - i d e n t i fi e r 2 - 2 ; 3 - 5 ; 4 - 4
Key-name 4-3
K e y - o f f s e t 3 - 3 ; 4 - 3
K e y - r e l a t i o n 3 - 5 ; 4 - 4
K e y - s t a t u s 3 - 4 ; 4 - 4
KL FILE parameter E-3
KS FILE parameter E-3
KYAN 2-1

Leve l 0 deads ta r t 8 -3
Leve l 3 deads ta r t 8 -3
LFN FILE parameter E-2
L I S T d i r e c t i v e 6 - 5

Random access 2-1
Read

M a j o r k e y 3 - 2
S e q u e n t i a l l y 3 - 2 ; 4 - 2
Sequent ia l ly wi th lock
W i t h l o c k 3 - 5 ; 4 - 5

3-2; 4-2READ request
READL request
READM request
READN request
READNL request
Record dump

3-5; 4-5
3-2; 4-2
3-2; 4-2
3-5; 4-5

6-3
Record - l eng th 3 -3 ; 4 -3
Record lock ing 2 -2 ; 3 -6 ;
Reco rd t ype E - l
RECOVER directive 6-6
R e c o v e r a b l e fi l e s 5 - 2
Recoverable transaction
Recovery requests 5-1

3-5; 4-5

4-6

5-1
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E-3
E-3
3-7; 4-6

3-7; 4-6
3-3; 4-3

REL FILE parameter
Relat ion operator
Release fi le lock
Release record lock
Request parameters
R e s t a r t 3 - 2 ; 4 - 2 ; 5 - 1
Restore backup d i rectory ent r ies 6-4
Return begin-commit ids 3-2; 4-2
REWIND request 3-7; 4-6
REWRITE request 3-6; 4-5
R i l e a c c e s s c o n fl i c t s 2 - 3
RKP FILE parameter E-2
RKW FILE parameter E-2
RMKDEF 2-2
R o l l b a c k 5 - 1
RSTDBI macro 7-3,4
RT FILE parameter E-l

Segment 5 -2
Sequent ia l accesses 2-2
Sequent ia l acess 2-1
Sequen t ia l read 3 -2 ; 4 -2
Simultaneous update 2-2
SKIPBL request 3-7; 4-7
SKIPFL request 3-7; 4-7
Sk ipp ing records 3 -7 ; 4 -7
START request 3-7; 4-7
S t a t u s d i s p l a y s 5 - 4
Status of data base 5-3
S t a t u s o f fi l e 5 - 3
S t o r i n g o r d e r E - 3

TARF tab le 7 -2
TARFE tab le length 7-2
Ta s k 2 - 2
TBCON statement 9-1
TDRF data base table 7-1,2
T F C B fi l e c o n t r o l t a b l e 7 - 3 , 3
Time s tamp 6-3
TKOK lock tab le 7-3 ,3
T L N T t a b l e 7 - 1 , 2
TLNTE table length 7-2
TMREC macro 7-3
TQRF tab le 7-2
TQRFE table length 7-2
Tr a n s a c t i o n r e s t a r t p o i n t 5 - 2
Transact ion sequence tab le 7-2
TRMREC request 7-3; 8-3
TSEQ 7-2
TSEQE 7-2
TSTAT request 5-2

UNFLOCK request 3-7; 4-6
UNLOCK request 3-7; 4-6
UPDATE d i rect ive 6-7
Update record 3 -6 ; 4 -5
Upping a data base 5-3

WRITE request 3-6; 4-5
W s a - l e n g t h 3 - 3 ; 4 - 3
Wsa-name 3-3; 4-3

/#**\
TAF/CRM input queue 7-2
TAF/CRM input queue FET 7-2
TA F f a i l u r e 8 - 2
TAF or system failure while DMREC is active
Ta f - s t a t u s 3 - 1 , 3 - 3 ; 4 - 3
Ta f - s t a t u s e r r o r 3 - 1
Ta f - s t a t u s e r r o r t a b l e A - l

8-3

XN FILE parameter
x x J fi l e 2 - 2

Z Z Z Z D G fi l e 6 - 2

E-2

Jlf^N
60459510 C Index-3





COMMENT SHEET

MANUAL TITLE: CDC TAJ1/CRM Data Manager Version 1 Reference Manual

P U B L I C A T I O N N O . : 6 0 4 5 9 5 1 0 R E V I S I O N : C

NAME:
i
- C O M P A N Y : .

STREET ADDRESS:

C I T Y : S T A T E : Z I P C O D E :

This form is not intended to be used as an order blank. Control Data Corporation welcomes your evaluation of
this manual. Please indicate any errors, suggested additions or deletions, or general comments below (please
include page number references).

D Please Reply D No Reply Necessary

NO POSTAGE STAMP NECESSARY IF MAILED IN U.S.A.



FOLD FOLD

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES

BUSINESS REPLY MAIL
F I R S T C L A S S P E R M I T N O . 8 2 4 1 M I N N E A P O L I S , M I N N .

POSTAGE WILL BE PAID BY

CONTROL DATA CORPORATION
Publ icat ions and Graphics Divis ion
ARH219
4201 North Lexington Avenue
Saint Paul, Minnesota 55112

FOLD FOLD


