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PREFACE

The WAND (Wharton Alerting Network Database) system is

a partial implementation of the DBTG (Data Base Task Group)

Apr il 1971 Report. The implementation was begun as a class

project of 1S202 when I taught it in the spring of 1975.

All students worked hard , but the special contributions made

by Don Siever , John Schniepp , Brad ley Ross , and Ruth Zowader

should be noted . Other students that participated were:

Louis DeBasio , Fulvio Flor i, Eric Foradori , Bruno Gargiulo ,

Ju lie Gerdts , Petro Kozak , Michael Veale and Barry

Weinstein.

Ruth Zowader continued with the projec t, turning it

in to the product it now is. Those who know the difference

between “projec t” and “prod uct” apprecia te the contr ibution

of Ms. Zowader .

An initial ver sion of th is user ’s guide was also

prepared as a class projec t, in Tom Johnson’s IS2U1 , by

Ricardo Cortes and Jim Ribeiro.

This research was supported in part by the Office of

Naval Research under Contrac t No. N00014—75—C—0462.

I am indeed gra teful to all of the people who helped — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

m ake this a success. ‘
~~‘~~“ ~~

Rob Gerritsen

IPA IL u~ 
;
~
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INTRODUCTION

1.0 INTRODUCTION

This guide presents the basic concepts of WAND , a Da ta
Base Management System (DBMS), and the statements available
in Version A .04 of the system. It is divided into three
sections.

The first section presents the major concepts and
terminology of WAND. It also introd uces the Data
Description Language (DDL), which is used for describing the
database , and the Data Manipulation Lang uage (DM1,), which
acts as an interface between the user and the Data Base
Management System. The second section describes in detail
the DDL and the procedures used to create the schema. The
third section contains the DML statements and several
examples illustrating their use. There are also seven
Appendixes which present in handy reference format the DDL
sentences , DML statemen ts, error d iagnostics , descriptions
of the three utili ty rout ines DBIN IT, DBDUMP, and DBWOK,
and a list of reserved words.

[~WNER 1 OWNER
I RECORD I RECORD
TYPE OCCURRENCE

SET S PE

MEMBER 1 MEMBER I 1MEMBER 1 1MEMBER
I RECORD RECORD F~~IRE CORD I ~ (RECORDT YP E OCCURRENC E OCCURRENCE ] 

1
OCCURRENCE

F i g u r e  1. DS d i a g r a m  and a cor responding  set occurrence
implemented as a cha in .



- _ _ _ _ _

WAND USER’S GUIDE Page 2
MAJOR CONCEPTS

2.0 MAJOR CONCEL1~

The WAND system consists of a compiler , some utili ty
programs , and a set of routines (callable from COBOL,
FORTRAN, and MACRO prog rams) which provide facilities for
the managemen t of da tabases, i nc lud in g database desi gn ,
update , r e t r i e v a l , and a t tend ant  f u n c t i o n s.  The conceptual
des ign  of t h i s  system is based on the des ign  proposed by
CODA SY L’S Data Base Task Group in t h e i r  1971 r e p o r t ( 1J .  The
fo l l o w i n g  sections in t rod uce the major  concepts of the WAND
sys tem.

2.1. Records And Sets

A recor d is the lar gest physically contig uous en tity
wi thin the database . It is a collection of data—items ,
which are the smallest units of named data in the databai~.
When a recor d defines an ar bitrary number o f records w ith
the same charac ter is t ics , it is often referred to as a
recor d type. For example , a DEPT record is a record type.
When referr ing to a specific recor d then it is termed a
record occurrence. For example , a recor d describ ing the
Decision Sciences Department would be an occurrence of the
DEPT record type .

Records can be grouped into  logical  r e l a t i o n s h i p s
cal led sets. A set t~ype is the d e f i n i t i o n  of the
re la t ionsh ips  which  can ex i s t  ic record then i t  is termed a
record between the records in the set. A set type must have
one record type declared as its owner and one record type
declared as its member . A set occurrence is a specific set
consisting of an owner record occurrenc e and an arbit r ary
number  of member record occur rences .

F i g u r e  1 i l l u s t r a t e s  a Data S t r u c t ur e ( D S ) d i a g r a m , a
n o t a t i o n  used to desc r ibe  da ta  s t r u c t u r es , and a p a r t i c u l a r
occu r r ence  of the s t r u c t u re  described ( e .g . ,  as i t  m i g h t  be
found in the d a t a b a s e) .  F i g u r e  1 shows how a cha in  of
p o i n t e r s  e s tab l i shes  a set occur rence  —— one owner record
occurrence and any number (in this case three) member record
occurr ences.

2.2 Schema

The schema is a description of the database . Th i s -]
descri pt ion includes the names and charac ter ist ic s of areas ,
se ts, records and data—items. The Schema is created by the
File Definition Processor (FDP) from a definition of the

1. CODASYL , CODASYL. Data Base Task Group April 71 Report ,
available f rom ACM , New York City.
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Schema

database written by the user in the Data Definition Language
(DDL).

Schemas are often drawn in DS diag r am form. Figure 2
depicts the schema which is used in examples throug hout this
guide.

r DEPT

1 ______

DTNAM E

‘

~~‘s.~~~ERlNGS (prior)

1 - CO RSE

PRID I CRNO STSSN&)

~RNAME I CRNAFI E STNAME
j  S)AUDRESS

RUSTCR ( ior) ~/~iLASSES

STCR 1
GRADE j

Figure 2. DS diag r am of structure of example database .

The Schema is used by ~.rar ious WANL components ,
including the utility routines and the Data Manipulation
Language (Di4L) library.

2.3 RelationshipS

WAND is capable of handling the following relationsh ips
(some times called func tional dependencies) between any two
data—items.

—One—to—one: Items which are contained in the same
rec ord have a mutual one—to—one relationship. A data—item
wh ich is con tained in a record that is a member o f a se t has
a one— to—one relationship to any item contained in the
recor d that owns the set.

—One—to—many :  A d a t a — i t e m  in the owner record of a set
is in a one—to—many relationship to any data—item that is
contained in the member record of the set.

-S 
_____ A
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Relationships

— M a n y — t o — m a n y :  Two d a t a — i t e m s  a r e  said to be
many—to—man y when they are contained in d i f f e r e n t  r ecords ,
each record an owner  of a set that has a third record ,
called a base record , as a member of both such sets. The
th ree  record s t r u c t u r e  used for a many—to—man y relationship
is called a confluent hierarchy . This is the structure that
would be used to store informat ion about STUDENTS and
COURSES (since a student can take many cour ses; a course
typically has man y students in it) . it would also be used
to store information about DOCTORS and PATIENTS , PARTS and
SUPPLIERS , etc . Note that the base record almost always
plays a useful role. It would contain GRADE information in
the STUDENT—COURSE case and DIAGNOSIS and PRICE information
in the other two cases.

The basic record/se t struc tures that are used for the se
three relationships are shown schematically in Figure 3. It
should be noted that these relationships have a transi tive
property. As a result, structures muc h more complex than
the basic structures of Figure 3 might be used to capture
the relationships discussed above.
ONE—TO—ONE : ONE—TO—MANY: MANY-TO-MANY:

(
DEPT 1 DEPT COURSE STUDENT

1DTCODE I OTCODE CRN O STSSNO
I CRNAME STNA?l~J _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  

S ADORESS

rPROF
PRI D I GRADE
PRNAM E ]

Figure 3. Relationships are captured in cer tain structures.

2 .4  Database Key

Every  record occurrence in a WAND da tabase  has
associated with it a unique database key. A database key
consists of a page or bloc k number and a line number . Line
n u m b e r s  a re  assigned to records  in a manner  t ha t  i n su r e s  a
un ique  database key for  eac h record  occur rence .  Database
keys a re  used as po in te r s  in c h a i n  s t r u c t u r e s , and the
currency indica tors always contain database key val ues (or
zeros)  
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For example , the database key for the DEPT record for
Decision Sciences might  be 1203 indicating it was stored as
the third record on the 12th page of the database .

This implementation dit fers  f ro~a the Dbi~~ s~ eeitic atio n
tu the extent that ~~~~~~ does not  yuarantee that the Uataoase
Key of a record occurrence remains unchanged for the life of
the record occurrence. This flexibility simplifies
restructur ing . As a resul t, the user is urged not to use
the LOCATION MODE IS DIRECT clause in the DCL, nor to use
database key val ues as data.

The last restr i c tion can be enforced  by no t usin g the
FINDD command (or by only using it to re—establish currency
of a par ticular record type)

To sum up , the unsophisticated user should ignore
database keys.

2,5 WAND Structure

This section describes the four main components of the
WAND system. Figure 4 illustrates how these components
interac t wi th the user ’s program and the DBMS.

PR iMARY STORAGE: SECON DARY STORAGE :

SYSTEM BUFFERS

UWA (WAND) DATA
(USER DML ROUTINES BASE
WORKING
AREA )

USER PROGRA M SCHEMA

F i g u r e  4.  S t r u c t u r e  of memory in WAND.

_ _ _ _  _ _  - 



WAND USER’S GUIDE Page 6
WAND Structure

1. SCHEMA: The schema describes the database in terms
of the charac teristics of the data and the implicit
and explicit relationships between data—items. The
schema is cr ea ted from the description of the
database written in the DDL by the user . It
g o v e r n s  access to the da tabase  mad e by the DML
r o u t i n e s .

2. DATABASE: The database consists of all the record
occurrences and set occurr enc es wh ic h ar e
controlled by the schema. A database is structured
to a l low r e c o r d s  to be accessed w i t h o u t  r e g a r d  to
their physical location within the database .

3. SYSTEM BUFFERS: Up to f o u r  pages (b locks )  of the
database are kept in h igh—speed  (core)  memory - by
the DtIL l i b r a r y  r o u t i n e s .  These ou t t e r s  are
managed in a LRU manner , that is, the page that
con tains the mos t recen tly refer enced recor d
occurrence will remain in the buffers longer than
any of the other three pages , unless one of thes e
pages is referenced before it is flushed .

NOTE

Database modi f ica tions are f i rst made in
the pages stored in the buffers. When a
mod ified page is flushed it is wr itten over
the corr espond ing page on secondary storage
(disk). As a result , a change may not be
immed ia tely reflec ted in the perm anent co py
of the database , and if a prog r am is
aborted then changes mad e to pages that
have not yet oeen flushed will be lost. To
guard against this, pro~ rams that update
the database should terminate execution
on ly  a f t e r  c los ing  the da tabase .

When a record is referenced , the DBMS provides
the following informa tion to the calling prog ram on
the outcome of its call:

—ERROR STATUS: (ERRSTA ) is set to the
appr opriate error code everytime a D(4L routine
fails to complete its function successfully. It
will retain this value until the user resets it (to
zero). If ERRSTA is not zero then WAND will not
p e r f o r m  any da ta  managemen t for  the u se r .  Hence ,
the user must  be sure to ‘f ield ’ all error codes. 

~~~~~~~~~~~~~~~~~~ -S~~~~~~ -,-.---
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—CURRENT RECORD OCCURRENCE OF i (UN—UNIT :
(CKRUNU) contains the database key of the record
mos t recen tly selec ted by the  DBMS. S to complete
its

—CURRENT RECORD TYPE: (CRRECT) contains a
num ber iienti [y ing the type of the record that is
cur i ent of run—unit. Identifying numbers are
assigned sequentially by the FDP so that the first
rec c~d that is defined has number 1, the second has
n~ mb ’r 2, etc.

—CURRENT CALC RECORD OCCURRENCE: (CRCALC )
c o n t a i n s  the  database  key of the record most
r e c e n t l y  accessed w i t h  FIN DC or F IN DC M .

—CURRENT OCCURRENCE OF RECORD TYPE :
Associated with each record type is the database
key of the last record accessed of that type . The
CURRNT function will retur n this value for any
record.

—CURRENT RECORD OCCURRENCE OF SET TYPE:
Associated with each set type is the database key
of the last record accessed that is either an owner
or a member of that set type. The CURRNT function
wil l retur n this val ue for any set.

4. User Working Area: Records in the system buffers
are not available to the user . Only when they are
transferred to the User Working Area (UWA) can the
i n f o r m a tion con ta ined in the record be accessed .

2.6 Location Mod e

Each record must have a LOCATION 14005 designated for
it. Location mod e specifies the method in which the record
will be stored . The location mod e is specified with the DUL
and can be one of the following three types:

1. DIRECT: The record is stored directly 3y its
address (a database key) which must be given by the
user . It is suggested t h a t  t h i s  loca t ion  mod e no t
be used . It will make restructuring impossible.

2. CALC : This location mode is used to store and
retr ieve records into and from the database using
an item within the record as a key. The system
transforms the ke y value into a page add ress and
stores or retrieves the record on the basis of that
address. This location mod e is used for direc t
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access.

3. VIA SET—NAME: The record must be a member of the
named set. Record occurrences are stored on the
same page as the owner record occurrence of the
selec ted set occurrence. If there is no room on
that page, then the next page in sequence is used ,
and so on. This location mod e should be used it
the record in question need not be directl y
accessed . Proper use of this location mod e can
increase database efficiency. Since all of the
records on a page can be obtained in one physical
access , the num ber of physical  accesses is re d uced
if memeber records are stored VIA the sets throug h
which they are most frequently accessed .

2.7 Set Mode

bet mod e characterizes the way in which records in a
set are related . Only CHAIN mod e is suppo r ted by WAND , In
this mod e, a forward or NEXT pointer is contained in each
record in the set. This allows for serial access of all the
records in a set. A record contains one next pointer for
each set type in which it is declared as a member or owner .
Efficient processing of sets in a bac kward direction is
possible if a PRiOR pointer is included in the member and
owner records of the set. This pointer is optional and has
to be declared by the user for each set type in which
processing in the backward direction is desired . Member
records of a set can also be linked to the owner of the set.
Th is is done by declaring an OWNER pointer for the member
record of the set. This pointer is also optional . All
pointers are database keys.

Note that inclusion of optional PRIOR and OWNER
linkages only aftects processing efficiency. WAND will
permi t backwar d s process ing, or access to owners ,  even if
such linkages are not present. Unless the physical size of
the database is a concern , it is usually best to includ e
uoth pr ior and owner pointers in all sets.

2.d Set Order

The order of a se t type determ ines w her e a new member
occurrence is inser ted in the set. The following types of
order exist in WAND:
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1. F I R S T :  The new record is logically stored as the
immediate successor to the owner record of that set
occurrence.

2. LAST: The new record is log ically stored as the
immediate pred ecessor to tne owner record of that
set occurrence.

3. NEXT : The new record is logically stored as the
immediate successor to the current record of the
y iven set occur r ence.

4. PRIOR: The new record is log ically stored as the
immediate predecessor to the current record of the
set occurrence.

NOTE

Next and prior orderings
should not be used unless
absolutely necessary. Using
these orderings will make your
prog r amming more complex and
will make it more difficul t to
change the database structur e
at a later date .
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3.u DATA DESCRIPTION LANGUAGE

WAND provides the user with a mean s to define the
schema by using the Data Description Language (DUL).

The definition of the schema , written in the DDL ,
consists of three types of entry which serve to:

—Identity the schema (Schema Entry)

—Define records (Record Entry)

—Define sets (Set Entry)

Entries , or sentences , must always end with a period .

Sections 3.1, 3.2, and 3.3 of this chapter describe the
Schema Entry, Record Entry, and Set Entry respectively.
Each description contains the general skeleton of the entry,
followed by a set of rules applicable for each case and some

~elevan t examples.

In these descriptions the tollowing notation is used :

1. Words that must be repl aced with a user—defined
name or val ue are in lower case .

2. (underline) word or charac ter that must appear .

3. () Enclose s a phrase that may be ommitted .

4. (1 Encloses lines from which only one may be used .

5. U Encloses phrases that may be repeated .

in section 3.4, the overall structure of the DDL and
the procedure for creating the schema , are described .
Section 3.4.1 gives a complete example of a schema
definition while section 3.4.2 contains the corresponding
User working Area (UWA) generated by the FDP for inclusion
in the user ’s FORTRAN programs.

User defined names for records , sets and items must be
uni~j~e. The first character of a name must be a letter , the
T~~ air~ing characters must be alphanumeric - Althoug h names
of up to 10 characters are allowed , if FORTRAN is to be used
to access the database then the first 6 characters of a name
nust be unique . Take heed —— neither WAND nor FORTRAN will
check if a name is unique in the first six charac ters !
Reserved words (page 1) may not be used as a name .

_ _ _ _ _ _ _  _ _ _ _  

j
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Clauses must be ordered as in the skeleton.

Commas , semi—colon s and tabs are treated like spaces.

All lower case charac ters in the input to the FDP are
tr ansformed to upper case (except for the password).

3.1 Schema Entry

he first 6 charac ters

The function of the Schema Entry is to identify the
schema of a database , and to define general database
charac teristics. The skeleton of the Schema Entry is as
follows :

SCh EMA NAM E IS schema—name
(PRIVAC Y LOCK IS password)
(DATABASE SIZE IS integer PAGES)
(PAGE SIZE IS integer WORDS) .

‘Schema—name ’ is a user— defined name which will be used
to identify all files associated with the particular schema

- (see section 3.4).

‘Schema—name ’ must be unique and is from 1 to 10
c h a r a c t e r s  in l e n g t h .

I t  a p r i v a c y  loc k is spec if i ed , then  ‘password’  must be
provided e v e r y t im e  the database is opened (see DBOPEN ,
sec t ion  4 . 1 ) .

The d e f a u l t  da tabase  s ize  is iLl pages and the d e f a u l t
page size is l2U w o r d s .  Opt imal  page s izes  a re  in teger
multiples of 128.

• EXAMPLES :

SCNEt4A NAM E IS SCtIUOL
PRIVAC Y LOCK IS D~TG
DATABASE 5
PAGE S IZE  IS 256 WORDS .

SCHEMA IS HOSPITAL.
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SCHE!4A IS ORGNTN PRIVAC Y SLCRET.

3.2 Record Entry

The function of a Record Entry is to name and g i v e
cer tain characteristics to record types and their
subordinate data—items. The skeleton of a Record Entry is
as follows:

RE CORD NAM E IS record—name

LOCATION 1401)5 IS
[VIA set—name
(CALC USING item—name—i DUPLICATES ARE (NOT) ALLOWED )

Zitem—name—2 TYPE IS
tCHARACTER Th~teger I
(FIXED I
tREAL H.

‘Record—name ’ is a unique user —defined name which
iuent itics all the occurrences of a record type .

ti VIA set—na~ie is specified as location moue, then
‘record—n ame ’ must be a member of ‘set—name ’.

If ‘C ALC ’ mode is specified , then a data item named
‘item—name—I ’ must be contained within the record type being
defined (e.g., also de f ined  as an ‘item—name—2’).

It is suggested that DIRECT location mode not be used .

Any occurrence of a given record type can be retrieved
VIA any se t in wh ich it is a member , regar d less of the
loc ation mode defined for the record type .

EXAMPLES:

RECORD NAM E IS DEPT
LOCATION MODE IS CALC USiNG DTCQDE DUPLICATES NOT

ALLOWED
OTCODE TYPE IS CHARACTER 5
UTNAME TYPE IS CIMRACTER 20.

REC ORD NAM E PROF

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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LOCATION 14005 CALC USiNG PRIL) DUPLICATES
PR I D TYPE IS F I X E D
PRNAH E TYPE IS CHARACTER 20.

RECORD STCR
LOCATION ViA ROSTER

SCGRADE TYPE CHARACTER 2.

3.3 Set Entr y

The f u n c t i o n  of a Set E n t r y  is to name and g ive  cer t a in
c h a r a c t e r i s t i c s  to set ty le s w i t h i n  a database . The
skeleton of a Set E n t r y  is as fol l ows :

SET NAM E IS se t—name
MODE IS CHAIN

(LI~~ ED TO PRIOR)

ORDER IS
(FIR ST)

(NEXT }
(P~T~ R )

OWNER IS r eco rd— name— i

MEMBER IS r e c o r d — n a m e — 2
(LINKED TO OWNER).

‘Se t—name ’ is a u s e r — d e f i n e d  name wh i c h  w i l l  i d e n t i fy
• all the occurrences of a set type .

‘Record—name— i ’ and ‘r eco rd — name—2 ’ must  be d i f f e r e n t
and must correspond to record types previously defined in
t h e i r  respec t ive  Record E n tr i e s .

LAA~4PLL S :

SET NAM E iS FACULTY MODE IS CHAIN
ORDER IS NEXT
O~JL4 E R IS DEPT
MEMBER IS PROF.

SET ROSTER &IUDE CHAIN LINKED TO PRIOR
ORDER NEXT 

- —
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OWNER COURSE
• I4ELIBEt STC R LINKED TO OWN~R.

3.4 Creation Of The Schema

In defining the database , tne fol l owin g ru l e s  apply :

• 1. There must be only one Schema Entry in the schema
definition.

2. For each record type and each set type in the
database , a separate entry is required .

3. The Schema Entry must be the first entry in the
definition.

4. All the Record Entries must precede all the Set
E n t r i e s  in the d e f i n i t i o n .

The c r ea t ion  of the schema for a database is achieved
by mean s of a simple procedure  cons i s t ing  of the f o l l o w in g
two steps :

1. The d e f i n i t i o n  of the schema is put  in to  a t i l e
named schem a—name .DDL . This  f i l e  may con t a in  l i n e
number s .  (N ot  yet  i m p l e m e n t e d .)

2. The File Definition Processor (FDP) is run by
issuing the following command at the monitor level .

RU FDP(4U10,51J

The FOP will respond with SCHEMA NAME:. You should
type in the name of the schema. When processing is

• complete , the number of errors encountered by the FDP is
typed on the user ’s terminal . The FDP generate s several

• files. All file names are taken from the name of the schema
-

• defined in response to the SCHEMA i~AME prompt . It this name
is different from the name in the Schema Entry, a w a r n i n g
message is typed .

1. schema—name.ERR: This file contains any errors
encoun tered by the FOP while parsing the input from
file schema—name.DDL. This file contains the lines
which caused errors. The pl ace in the line where
the error was detected is mar ked with ~~~. Any e r r or
encountered by FDP will cause a skip to the next
sentence (e.g., following the next period ) and

_ 
~~~—- —~~~~~~~-—-. --- •- —•~~
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processing will continue from there.

2. schema—name .W RK: This file is created only if no
errors are detec ted and contains all the common ,,
equivalence and integer statements that every
FORTRAN prog r am using the DF4L routines will need to
access the database . Therefore , the appropriate
FORTRAN .WRK file should be included in all
programs that the user wr ites to access the
aatabase. This can be accomplished without merging

• tiles (see page 20).

3. scherua—name .SCU: This file is created only if no
• errors are detected and contains the description of

the database used by the D~1L routines.

3.4.1 Schema Definition —

The following listing is a complete exampl e of the Data
Description Language. This text would be contained in the
tile SCHOOL.DDL and correspond s to the schema diag r am of
Figure 1.3.

SCHEMA NAM E IS SCHOOL
PRIVAC Y (JOCK IS DI3TG.

RECORD L~AME IS DEPT
LOCATION MODE IS CMJC USING DTCODE DUPLICATES NOT
OTCODE TYPE IS CHARACTER 5
L)TNAME TYPE IS CHARACTER 20.

• RECORD NAM E IS PROF
LO CATION MODE IS CALC USING P RID DUPLICATES NOT
PR1D T YPE IS Fi X E D

• PRNAIIE TYPE IS CHARACTER 20.

HE~4A NAM E IS SCHOOL
RECORD NAM E IS COUt~~ELOCATiON MOuE IS CALC USING CRNO DUPLICATES NUT
CRNQ TIPE IS CHARACTER 7 - •

CR IIAM E TYPE iS CHARACTER ~ U .

RECoRD t’1.\M E IS STUD ENT
LOCATION ~ JOE IS CALC USiNG STSSNO DUPLICATES NOT
STSSNO TYPE IS FIXED
STNAM E TYPE IS CHARACTbR 20

-

~ 

~~~~~~~~~~~ f T T . : : t  — ~• • - ~ - ••~~ — - —~~~~~~~~~~~ —
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STADDRESS TYPE IS C L-IARACTER 2u .

RECORu NAM E IS STC R
LOCATION MODE IS VIA ROSTER
GRADE TYPE IS CHARACTER 2.

SE’i’ NAME IS FACULTY MODE IS CHAIN
ORDER IS NEX T
OWNER IS DEPT
MEMBER IS PROF.

SET NAM E IS OFFERINGS MODE IS CHA IN LINKED TO PRIOR
ORDER IS FIRST
OWNER IS DEPT
ME M BER IS COURSE.

SET NAME IS ROSTER MODE IS CHAIN LIN~ E0 TO PRI OR
ORDER IS NEXT
OWNER IS COURSE
MEMBER IS STCR LINKEd TO OWNER.

SET NAME IS CLASSES
MODE IS CHAIN
ORDER IS LAST
OWNER IS STUDENT
MEMBER IS STCR
LIN KED TO OWNER.

3 . 4 . 2  W o r k i n g  Area  File —

After processing SCHOOL.DDL~ the file containing the
necessary equivalence and integer statements is created .
Th is f i l e ,  SCHOOL.WRK, is shown below. Notice that the last
four elements of array DB contain historical information
about the creation of the schema.

C FROM SCHEMA CREATED ON 14—Apr—76 10:35
C CREATE D BY FD P A . 04  SCHEMA GENERATI ON 0.

IN TEGE R DB
COMMON/DBASE/UB ( 45)
DATA ( D t h ( K ) ,K~ 40 , 4 5 ) / ’ l 4 — A p r — 7 6  10:35 A.04 ’ ,O/
EQUIVALENCE (ERRSTA ,DB ( 1))
EQUIVALENCE (CRRECT ,DB( 2))
EQUIVALENCE (CRRUNU ,D B ( 3 ) )

_ _ _ _ _ _ _ _ _  . -
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EUUIVALENCL(CRCALC ,DB( 4))
C DEPT RECORD.

E Q U I V A L E N C E ( D L P T  ,DB( 6 ) )
k.c~U I V A I J E N C E ( D T C O U E  ,U B (  6 ) )
EUU 1V A L E N C E ( D T N A ~iE ,D B (  7 ) )

C PROF RE CORD.
EUU I V A L E N C E ( P R O F  ,D B( 1 2 ) )
EQU I V A L E N C L ( P R I D  ,D13( 1 2 ))
Eç~U I V A L E N C E ( P R N A M E ,L)B ( 1 3 ) )

C COURSE RECORD.
E ( j U IV ALEX -4 CE ( CO U RS E ,0i3 ( i S ) )
EQU L V A L E N C E ( C R N O  ,DS ( 18) )
EcJU IV .\LENCE (CRNAME ,D B ( 2 0 ) )  —

C STUDENT RECORD.
EQU I V A L E N C E ( S T U D E N T  ,DB( 2 5 ) )
Ec~U I VA LEt4 CE (STSSN O ,D B (  25 ) )
EQU I V A L E N C E ( S T N A M E ,DB( 26))
EQU I VA LE NCE (STA DDRESS ,D B ( 3 0 ) )

C STC R RLC ORD.
EQU I VAL EN CL(ST C R ,D13 ( 3 ) )
EUU I V A L E N C E ( G R A D E  ,D B( 3 5 ) )

C ~~~ SETS ***
EQU I VA IJE NC E ( RO ST E R ,DB( 3 6 ) )
EQUIVALENCE (FACULTY ,DB( 3 7 ) )
E (jUIVALENCE (OFFERINGS ,L)L3 ( 3b))
EQUIVALENCE (CLASSLS ,DB( 39) )
INTEGER ERRSTA
INTEGER CRRECT
INTEGER C R R U N U
INTEGER CRCALC
INTEG ER DEFT ( 5)
INTEGER DTCODL
INTEGER DTNAME C 4)
INT E GE R PROF ( 5)
INTEGER PRID
INTEGER PRt~AM E ( 4 )

• INTEGER COURSE ( 6)
• 

- INTEG E R CRN O ( 2)
INTEG E R C RNAI4 E ( 4 )
iNTEGER STUDENT ( 9)
INTE G ER STSS NO
INTEGER STNAME ( 4 )
INTEG ER STAUDRE SS ( 4 )
INTEGER STCR ( 1)
INTE GER GRADE

• •

~

• •

~

•

~

•

~ 

~~~~~•
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4.0 DATA MANIPULATON LAN~JUAGE

Once the schema has been defined , the user will want to
wr ite programs that interac t with the database . This can be
accomplished by use of the Data Manipulation Language (D~1L)within a host language , suc h as FORTRAN.

The following sections list the DML statements
available in WAND. The general form is pr esented along with
a description of each -statement’ s functional use. Several
exam ples ar e g iven wh ic h i l l u s tra te the use of many of the
statements.

Whenever a record name or set name is required in a DML
statemen t it can be entered in one of three ways .

1. directly as the name of the set or record (not in
quo tes as a l itera l )

2. as a double pr ecision variable or single pr ecision
a r r a y havin g as val ue the name ,

3. as a literal or variable with value zero , which is
usually interpreted to indicate the last record or
set previously referenced .

Method 1 is preferred .

The DML commands are:
D~3OPEN , DBCLOS open and close the database

STORE , MODIFY , DELETE update the database

FINDC , FINDPO , FINDAP, FINDO , FILthO find records in the
da tabase

GET moves data into the UWA

CURRNT , SETCUR retrieve and establish record and set
c u r r e n c y  status in d icator s

GARBAGE cleans up the database

The commands will be described in an order that will
facili tate some simple examples. The first example follows
a description of DBOPEN , STORE and OBCLOS. The second
example follows FINDC , FINDFO , FINDA P and GET , an d a f i n a l
example follows a description of the remaining commands.

~~ll - • • • - . - • •  — - - — •~~~~~~~~~ -~~~~~— ~~ - - - --— ~~~~ - -
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4.1 OI3OPEN

The DBOPEN statement is used to open the data~ ase for
pr ocessing.

CALL DIJOPEN (schema—name ,password ,mode)

The password and schema—name must be as defined in the
Data Description Language. It the mod e is 1 then the
database will be open for update . When mod e is 0, the
database can only be read .

4.2 STORE

The STORE statement adds new records to the database .

CALL STORE (record—name)

STORE establishes a new record occurrence in the
database by storing the val ues of the data—items of the
specified record in the UWA into the database . An error
status of 1208 is returned if the database has not been
opened for update (mode=0) and a STORE is attempted .

The recor d wi l l  be l in ked to the cur r en t occur rences  of
all set types in which it is a member . The specific
in ser tion poin t in the se t is de te r m i n e d by the or der clause
of the set. For exampl e, if ORDER IS FIRST , then a new
member recor d w il l alwa ys be log icall y inser ted as the f ir s t
record in the set.

New set occurrences will be created for all set types
in which the record is an owner .

All c u r r e n c y  u pd ates a re  made once the recor d has been
• successfully load ed into the database .

4.3 Oi3CLOS

Di3CLOs closes the database .

CALL D[3CLOS

It is most important that routines which update the
database (MODE 1) close the database prior to termination.
It this is not done , the database may not contain all of the
changes mad e and may even become unusable.
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4 .4 Example  1

The DilL statements discussed so far are sufficient for
buil ding a simple database as illustrated in the following
example.

DOUBLE PRECISION SCHOOL
DATA SC UOOL/ ’SCHUOL ‘I
CALL DBOPEN(SCHOOL, ’DBTG ’ ,l)
DTCODE~ ‘L)ESCI’
DTNAME(l)= ‘DECIS’
DTNAt4 E( 2 ) = ’IUN S’
DTNAME(3)= ’CIENC ’
DTNAME (4 )= ‘ ES
CALL STORE (DEPT)
CALL DBC LOS
STOP
END

or building a simple database as illustrated in the
following example.

Note that DTNAM E was defined in the DDL as a data— item
of the recor d DEPT an d DTCODE was de f i n e d as the key of the
recor d.

Und er the second method of passin g recor d names , i t is
possible to assign record and set names to variables , e.g.:

DATA ADEP T/’DEPT ’/
CALL STORE (ADEPT)

Assuming that this program is in file PROG1.F4, then it
can be executed by i s s u i ng  the f o l l o w i n g  mon i to r  command :

EX SCHOOL. WRK+L ’ROG I ,DML(4 010 , 5 11/L IB RARY

4.5  F INDC

The F IN DC s tatemen t is used to f i n d  a record  w i t h  a
key.

CALI~ FINDC (record—name,position)

Position m ay  only have val ues of ‘FIRST ’ or ‘NEXT ’.
NEXT is used for records which have DUPLICATES allowed and
permits a program to find all occurrences of record—name
with the same value for the CALC key. Error status is set
to 0307 it no more duplicates exist.
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The key field of the record •nu~it t ir s t ue
in t u t .~ ~~~~~ w ith the  v~~1ue of  t~~c K �y  oL Inc ~ou~~ht r ecord .
E o r  cx~~~[)1e , i t  we ~ianted to find time bec1~~ion Sciences
record then UTCUDE would first be initialized with ‘DE 3CI’.

-rtie use of this statement is restricted to record types
tr3at have a LOCATIO N ~1ODE of CALC .

All currency updates are mad e once tue record is
located in the database .

4.b FI~~DPO

To f i n d  ~ recor d positionally within a set or area , the
FINDPO statemen t is used . If the record is found all
currency updates are made.

CALL FINDPO (position,set—name ,record—name)

Pos it ion may have on e of the fo llow in g f ive  val ues:

1. ‘F iRST’ : The database will be searched for the
first record of the occurrence of the given set
type .

2. ‘ LAST ’: The database will be searched for the last
recor d of the c u r r ent occur r ence of the g iven set
type .

3. ‘NEXT ’: The database will be searched for the nex t
record after tne cur r ent record of the given set
(current of set type). If current of BE?t type is
the last record of the given set , then ERRSTA is
set to 0307.

4. ‘PRIOR ’: The database will be searched for the
record prior to the current recora of the given
set. If current of set type is the first record of
the ind icated set , then ERRSTA is set to 0307.

5. N (Integer or i n t e g e r  v a r i a b l e) :  The da tabase  w i l l
be searched for the Nth record of the given set
relative to the owner of that set. N may oc
negative. Error status 307 will occurr if the
owner is encountered while searching for the N t h
record . 

-~~ 
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4.7 F I N D A P

Find in area , positional .

FINDAP can be used to t r e a t  the e n t i r e  da tabase  as a
sequential file , or to treat all occurrences of a particular
record type as a sequential file. It is useful to process
all records of a particular type .

CALL FINDAP (position,0,record—narne )

Position may have one of the following five val ues:

1. ‘FIRST ’: The database will be searched for the
first record of the given record type .

2. ‘LAST ’: The database will be searched for the last
record of the given record type .

3. ‘NEAT ’: The database will be searched for the next
record after the current record of the same type .
If the curren t record of the same type is the last
record of that type in the database , then ERRSTA is
set to 0307.

4. ‘PRIOR ’: The database will be searched for the
record prior to the current record of the same
type. If the curren t record of that type is the
first record of that type in the database , then
ERRSTA is set to 0307.

• 5. N (Integer or integer variable): The database will
be searched for the Nth record of the given type
relative to the current record of that type . N may
be negative. Error status 307 will occur if the
beginning or end of the database is encountered
while searching for the Nth record. *

If zero (0) is specified as the record type , then the
appropriately positioned record of any type is found (all
types qualify) . The desired position is counted from
cur r en t of record—name if a record—name is given , otherwise
it is counted from cur r ent of run—unit.

When no record type is specified , the type of the
record that was actually found can be determined from the
val ue of CRRECT in the UWA.

___________________
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4.d dET

FIND statements only load the record into the system
bufters and perform cur r ency updates. The GET statement
will retrieve the current record occurrence of a record type
and load y found can be determined from the val ue of CRRECT
in the U~ A. it into the appropriate data—iems in the UWA .

CALL GET (record—name)
or

CALL G L T ( U )

If the first format is used , a record of the ‘Jiven type
mus t be current. in the second case , the record that is
moved to the (JWA is the current record occurrence of the
run—unit (CkRIJNU), usually the last record that was found .

4.9 Example 2

Suppose we want to list all the faculty members in a
particular department. There is a set named FACULTY , t h a t
has own er DEPT and member PROF . This is a one—to—many
relationship or hierarchy, since for eac h department there
are man y professors within that department and each
professor only belong s to one depa r tment. The following - •

program will list all the professors within a department.

DTCODE= ’ D E S C I ’
CALL FI N D C (D E P T ,’FIR ST’)

1 CALL FINDPO (’NEXT ’,FACULT Y ,PR OF)
IF(ERRSTA .NE .0) GO TO 99
CALL GE T ( P R O F )
W R I T E ( 5 , 2)  (PR NA~lE ( I ) ,
GO TO 1

2 FORI4A T ( ’  ‘ ,4 A 5 )
99

Since ERR STA will be set to the appropriate error cod e
(307) when FINDPO attempts to access the next record when
the curren t record is the last record in FACU LTY , the loop
is properly terminated when all professors have been found .

If the program continues to process the database at
statement 99 , then it should first reset ERRSTA to 0 to
ind icate to WAN D that the error has been recognized . WAND
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will not proceed until this is done.

4.10 FINDD

FINDD will find a record directly by its address within
the database .

CALL FINDO (address)

The address is an integer of the form PLL where P is
the page number and LL is the two digit line number of the
record within that page.

If the record is found all currency upd ates a~ e made.

The FINDD statement is included for completeness and
should only used by expe r ienced prog r ammers. its primar y
purpose is to re—establish currency for a particular record
occurrence.

4.11 FIND O

FINDO find s the owner of the given set type.

CALL FINDO(set—name)

There must be a current record of the given set type or
an error will occur . It is not required that the member
records of the set have owner pointers. If there are no
owner pointers, WAND will simpl y ‘walk’ throug h the chain to
find the owner . Note that if there are man y member s in thc
set, this can take a long time, especiall y if the members
are not stored VIA this set.

All cur r ency update s are mad e if the owner of the set
is found .

4.12 MODIFY

It is likely that the user will want to modif y records
which alread y exist in the database. his is accomplished by
use of the MODI FY s t a t e m e n t .  An e r r o r  s t a tu s  of 0809 w i l l
be r e t u r n e d  i f  the  da tabase  is no t  opened for  update
(mode O) when a MODIFY is attempted .

CALL MODIFY (record—flame)

-

~

•

~

•- -
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• The current occurrenc e of the named record type is
re—written . The data—item s of the record in the database
are modit~ ed with the value s of the data—items in the UWA.

If the record has a key and this key is chanyed , then
the record may be moved to anothe r page in the database . In
this case , all necessary relinking wil l be performed . This
Ji fters from the DdTG report which specifies tnat records
cannot be moved in this manner.

4.13 dELETE

Itecords can be deleted from the database by using the
DE LE TE statement.

CALL DELETE (record—name)

LIELETE will delete the curren t record and all records
which are hierarchically below that record (i.e. Any record
occurrence in a set which the deleted record own s, all
records in sets which those records own , etc.). An error
status of 0209 will be returned if the database is not
opened for update (mode=0) when a DELETE is attempted .

4.14 GARBAGE

WAND provide3 a garbag e collection routine which zeroes
out those records which have previousl y been deleted .

CALL GAL- BA~ E

The records in the database are moved up over the space
mad e available through execution of the GA AGE statement.

4.15 CURRNT

CURRNT is an integer function that returns the database
key of the curren t named record or of the current record of
the named set.

var iable—name=CURRNT (record—or—set—name)

If record—or—set—name is not the name of a record or
se t , ERRSTA is set to 8840.

_ _
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4.16 SETCUR

SETC U~ is used to change the currency status of the
named record or set.

CALL SETCUR(record—or—set—name ,value )

Value should be an integer constant or variabl e
containincj a database key. If record—or—set—name is not a
record or set name , LRRSTA is set to 8840.

Only experienced programmers should use this DML
command. Its pr imar y use is in association with recursive
str u c tures , such as aill—of—Materia l .

4.17 Example 3

Suppose that for a g iven course we would like to
d e t e r m i n e  the ros te r  of s tuden t s  in th at  cour se . Al so , f o r
a given student we would like to determine that student ’s
classes. There is a set named ROSTER tha t has owner COURSE
and member STCR. Al so, there is a set named CLASSES that
has owner STUDENT and member STCR. This three record
structure captures a many—to—ma ny relationship or confluent
hierarchy. In a given course there are many students in
that course , and a particular student may be enrolled in
many cour ses. The following example prints out a list of
the classes of a given student.

C FIND THE CLASSES THAT JANET GLEASOt~
C IS TAKIWG (KEY FIXED STSSNO 9S0000001)

STSSN O 950000001
CALL FINDC(STUDENT ,’FIRST’)

1 CALL FINDPO(’NEXT ’,CLASSES ,STUDLNT )
IF(ERRSTA.NE.0)GO TO 2

• 
- CALL FINDO (ROSTER)

CALL GET (COURSE)
WRITE (5,3) (CRNAME (I), 1=1, 4)
GO TO 1

3 FO RMAT ( ’  ‘ ,4A 5 )
2
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APPENDIX A

DOL

Sis4BOL MEANIi~1G

-- 
(underline) WOt(D iUSi APPEAR

( )  PHRASE lAY ~E O1ti-l ITTLU
1) OHLY ON E OF THE LI NES MA~ óL U SE D
11 PHRASE MAY APPEAR ~-1ULTIPLE TItlES

Lower case words must be replaced by a user—defined name or
val ue.

scHE~1A NAME IS scherua’—naaie
(PRIVAC Y LOCK IS password)
(T  SIZE IS integer PAGES )
(PA GE SIZE IS integer WORDS).

RECORD i~A~1E IS record—nameLOCATI ON lODE IS
f~LA set—nabne
tCALC USiNG item—name— i UUt~LICATCS ARE (NOT ) 

ALLOWED )

l i t e m — n a m e — 2  L~L~~ ISt C U ARACT CR i n t eg e r
(FIXED
t REAL 11.

SET NAME IS se t—na me
MODE IS CHAIN

TC1W~E O TO P RIOR )

ORDER IS—— {F 1RST }
tLAS 1
t~

_
~~~ I

(PRIORI

O~1NER IS record—n ame l

MEMBE R IS r e c o r d — n a m e — 2
( L I N K E D  TO O~q N E R )
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OM L

CALLINL, Sk.~jUENCES

CALL DBOPEN (schema—name ,password ,mode)
m od e = 0 for read only
mod e = 1 for update

CALL DBCLOS

CALL STORE (record—name)
CALL IOD I F Y ( r e c o r d — n a m e )
CALL DELETE (record—name)

CALL F IN D C ( r e c o r d — n a m e , p o s i t i o n )
position z ‘FIRST ’ or ‘NEXT ’

CALL FINDD (address)
CALL FINDO(set—name)
CALL FINDPO (position ,set—name ,recor d—name)

posi tion = ‘F IR ST’ , ‘LAST’, ‘NEXT ’,
‘PRIOR ’, or in teger

CALL F IN D A P ( p o s i t i o n , 0 , r e c o r d — n a m e )
pos i t ion  ‘FIRST’, ‘LAST’, ‘NEXT ’,

‘PRIOR ’, or integer

CALL GET (record—name)

var iable—na~ne = CURh N T (record—or—set—name)
CALL SETCUR (record—or—set—name ,vaiue )

CALL GARBAGE
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APPENDIX C

ERROR CODES AND CONDITIONS

In WAND an error condition produced by a Dt4L statemen t will
not cause the user ’s program to be aborted . The user is
responsible for providing facilities in his programs for
error detection and error recovery. Every error condition
prod uced by a DMIJ statement causes the contents of a
variable (ERRSTA ) in the UWA to be set to a val ue indicating
the error encountered .

The successful completion of a DML statemen t will not
alter the val ue of ERRSTA , whic h is initialized to zero.
After an error condition has been produced , the val ue of
LIUtSTA snoulo be reinitialize d by the user ’s pro gram , sn~ce
t h is  is not done by the system .

All error codes are four—digit numbers of tu e form

~ -~L’1, where NN indicates the DtI L routine which prod uced the
error (Table 1) , and Nil describes the type of error prod uced
(Table 2) .

• TAi3LC 1. D~4L ERROR CODES (MAJOR).

2!~~~a~i~~ ~~~~~~~
01 DBC LOS
02 DELETE
03 FINDU , FINDC , FINDO , FINOPO
05 GET

MODIFY
09 OB OPE N
12 STORE
88 CUR RNT , SCTCUR
99 F i l e  I/O 

— -~~~~~~ - - -
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ER R OR CODE S AN D CON DITION S Pa ge C—2

TA DLE 2. ERROR bT~V1US CUm~D1l’IONJ .

CODE DESCIU pr ION.

01 Database not open.

04 Set type indicated not found for record.

No current record in set ty,~e
or no cur r ent of given record type .
Most common when attempting to S10RE a record
and currency has not been established in all
Sets of which it is to be a member .

07 Attempt to find ‘NEAT ’ or ‘PRiOR ’ and
current record is the last or first
respectively in the set.

Ob Inval id record name.

09 Dataoase not in up S~ te mode.

10 Inval id set name .

11 Wrong password.

12 Record type indicated does not have a
database key.

13 No current record of run—unit.

14 No curren t of indicated record type

17 Record not found or logically deleted .

19 Inval id record type

20 Record type s do not match.

21 Cha in  er r o r ;  no poin ter to recor d .

22 Record type is zero.

23 Trying to store existing record.

24 Not enoug h room to store direct.

25 Not enoug h room to store anywhere.

26 Record name no t in sc he m a ,  no record
found with matching key or no member
records in set.

2d Trying to open area which is alread y open.
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29 Duplicate CALC key not allowed for record.

.30 Curren t of CALC different than expected
from hashing algorithm .

40 Name not a record or set name .

51 Deleted record involved .

52 Owner of set has been deleted .

Si Owner of set has been deleted .

55 Record type not a member of given set
or own er and mem ber r ecor d types do no t
match schema specification.

56 Record must be a MEMBER of some set.

57 Record type not member/owner of a -jiven set.

58 System error; Logically deleted record
with NEXT and PRIOR pointers.

59 Record with no data (zero length).

60 Two owner records in set.

90 Schema is out of date , rer un the FDP.

91 System error reading schema file.

92 Unable to open schema file (*.SCH).

93 System error writing database .

94 System e r r o r  r ead ing  database .

95 Database cannot be opened for output.

9u No device available for database .

97 I n s u f fic ien t core  to s tore  sc hema.

98 Database does not exist (use UBINIl’ first)

99 Bloc k does not exist (BUFFt..X).



~~~~~~~~~~~~~~~~~~~~ 
-

~~~~~

APPENDIX 0

Dt3INIT

Dt3 INI T is a u t i l i t y  r o u t i n e  t ha t  i n i t i a l i z e s  WAN D
databases. It must be used before data can be stored in the
database and cannot be used until a schema has ueen created .
To initialize a database , type at monitor level :

RU DBINIT[40l0 ,5lJ

UBINIT will ask for the database name and password , an d
i f  no d ata base pre sen tly exis ts, a database will be
ini tialized . If a database alread y exists, the user is
war ned that initialization will destroy all data pr esently
stored in the database . To proceed in this instance the
user must type YES.

In ei ther case , success fu l  in itia l i za tion is in di ca ted
with the message:

DATABASE OPENED —— ERR STA = 0

I I k~~~~~~~
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0(3 DU M P

030U 4P is a utility for printin g the contents of
selected database pages in various formats , either on the
user ’s terminal or on the line printer . To execute DI3DUMP ,
type at monitor level :

RU DBDUm•1P14010 ,5l1

DBDUr4P will then respo nd by asking for the database
name and the password. if the database is successfully
opened , DBDUM? will ask for an output destination. A
response of F will send the d ump output to FOROI.DAT (for
su bsequen t pr i n tin g) , any o ther response wi l l  cause d umpin g
on the user ’s terminal .

Subsequently, the user is asked to specify a line width
in charac ters. If none is specified the width defaults to
BO if output is to a terminal and 132 if output is to a
file.

Dumping is always done in two formats: numeric and
ASCII. The user may selec t octal or decimal radix for the
numeric form at. In response to the prompt , 0 selects octal ,
any other response selects decimal radix.

Fi n a l l y ,  the user is asked to specify the first bloc k
(or page) and last bloc k of the range to be dumped . When
dumping of the specified pages has been completed , OBDUMP
cycles and again asks for an output device specification.
Execution is terminated with control—c.

__  J
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OBLOOK

F . l  IN T RODUCTION

DLILOOK is part of the WAND system . It was written with
several purposes in mind . First of all , it provides an
interactive D~4L. In other words , any UML command can be
given to DBLOOK directly. Secondly, DBLOOK qives
information about the sets , records and items in a database .
A HELP facility is provided to instruc t the novice in DML
progr amming .

DI3WOK is useful to the Data Base Administrator; it
will tell him about the structur e of selected database
components. It is useful to the programmer for the same
reason. In addition , the programmer can use it as a
database ed itor , to check if programs are running ..orrectly,
to fix minor errors in the database , or to create a test
dQtabase .

The indirec t file capability permits execution of a
file of commands and makes it possible for a user to
construct a simpl e query facility with DL3LOOK.

Fin a l l y ,  because of the ex tens ive HELP rou t ine s, DBLOOK
can be used by the student to learn about WAND and how to
pro g ram in D~iL.

F .  2 CONvENTIONS

D[3LOU~ has been desi gned for ease of use . Commands can
be abbreviated , defaul t value s are assumed whenLver
possible , and other default actions are frequently taken.
The user can examine and control such defaults with the
S’l’ATUS and To comman d s (see page 5).

Commands may be entered in upper or lower case or any
combin ~ t i r ~~~ t cases.  W h e r e  a shortened torm of the coi~man d
is permitted , it is the first n letters (n ’~~1) of the
con.r.mand that results in a unique command storing . For the
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Conven tions

FIND commands the ‘IND’ is ommitted from the shortened form
of the command .

• t~tultipl e commands may be entered on a line , separated
by semi—colons ( ; ) .  The commands on a line are not executed
until a carriage return is typed . A command should be

• con tained entirely on a single line.

several types of literals are recognized oy the system :
iL~tegers , real numb ers , and charac ter strings. An integer
is a str±ng of num eric charac ters optionally preceeded by
plus (+) or minus (-). A real number is a string of n u me r i c
characters with a decimal point , o p t i o n a l ly preceded by a
plus or minus sign , or in standard F0t 1’RAN ‘E’ format (e.g.
l2.436E—5) . A character string is a string of al pn a n u m er ic
characters or any string of cnaracters enclosed in guotes
(‘). To includ e a quote character as part of the string , it
must be repeated .

A string in quotes will always be interpreted as a
literal . But , to save a user the inconvenience of typing
the quotes , the system will try to determine whether or not
a string is a literal from the context. This is successful
in all cases as long as the string does not contain blank3 ,
commas , parenthesis , quotes or semi—colons. In the special
case of an assignmen t statemen t or when the user is
responding to a D~3LOOK prompt for data , a literal will be
successfully recognized (without delimiting quotes) as long
as it does not contain a quote or a semi—colon.

Case (upper or lower) is preserved in literals.

bRRS TA . As a result of exec uting a DML command , wA NE)
may set ERRSTA to a non—zero value . (See WAND User ’s
Guide) . L~3WOK prints the val ue of ERRSTA whenever it is
n o n — z e r o .  In a d d i t i o n ,  a REPEAT loop is stopped if ERRSTA
becomes n o n — z e r o .  ERRS’ rA w i l l  remain non—zero until the
user resets it to zero with CRRSTA~ O. As long as ERRSTA is
not zero , none of the Dt’lL commands will function , an.1 Et-(RSTA
will remain unchanged .

Ar g uments. Many DML command s have record , set , area,
or data rtem names as arguments. One can refer to the last
referenced record , set , a r e a ,  or data—item simply by ty~ in~
zero (0) for the argument. This does not apply to commands,
such as FINDA P, where 0 has a special meaning .

When an error is detected in a line of commands , the
erroneous command and all following it are ignored . A
vertical arrow is printed to point to the probable error and
an ex planatory diagnostic is also printed .
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UbINU L)~3WOr~

F.J U~~ILJD Di3LOOK

To run 0i3LOoi~ type

RU DBWO~~~401U ,5lJ

ut3WOi~ s i g n a l s  t h a t  i t  i s  read y f o r  a command by t y p i n g  an
asterisk (*)

At t h i s  p o in t  any  of the  U~ LP comiaands may be entered .
To find out what these are , type  U L~LP.

To oe able to successfully enter any of the other
c ommands , the database must first be opened . The command
for this is:

CALL DB OPE~ (database , password , mode)

For example :

CALL UBOPEN (SCHOOL ,x’rRA ,O)

or , since ‘CALL’ , the parens and the commas m a y  be omitted
for convenience:

DBOPEN NA~1FlL ‘MY PAS ’ 1

If mod e is 1, then the database is opened t•or update . If
any changes have been mad e to a database that has been
opened for update , the database must be closed before
execution is terminated (with UBCL (Jfl. The EXIT commanu
will automatically close the database before terminatin g
exec Ut i O f l .

In addition to the standard DIlL commands , UBLOUK has
several command s that assist in data access: DISPLAY ,
Rt PEAT , assi gnmen t , and indirec t file.

1. The format of DISPLAY is

DISPLAY argi arg2 arg3 .

w h e r e  aryn is a data—item name o~ a record name.
The value in working storage of arqn is printed if
it is a data—item name . If argn is a record name
the working storag e value s of all data—items
contained in the record are printed , if no
ar g umen ts a re  g iv en , then DL3LOOK assumes the same
set of arguments as was specified on the last
DISPLA~ command (this default does not apply in
LABEL mode) . The printed value of eac h data—item
is pr eceded by a bl ank. The formats used to print
the value s of integers , reals and charac ter strings
of length n are 110 , El5.8 and nAl respectivel y. 
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Several modes and defaults (see page 5) affect
display processing . The default formats described
above can be changed by the user . Th~ user can set
D i S P L A Y  mou e which will result in the automatic
display of any record that is found with any of the
F I N D  commands. The user can also set LABEL mod e
which will resul t in automatic labelling of i tem
val ues with item names. In label mode, only one
item is displayed on a line with its label.

2. The REPEAT command repeats all commands to the left
of the REPEAT a specified number of times , For
exa m ple , the  l i n e  of commands :

F1~~UPU NEAT STUDL-4S STU0~’1T;UET STLIDNT;D1SPLAY STUDi~T ; R L P E A T  5
U

will cause up to 5U student records to be printed .
The RLPEAT terminates when ERR~~TA is non—zero
(e.g., when all mem bers of the STUDL~4S set have been
found) . The maximum number of repeats is lu it a
val ue is no t specified .

Up to Live nested EbPE/~T command s may ~espe c i f i e d  on one comr~and line.

4. Assl9riirment is accompl i shed by any statemen t of the
f o r  gi.

da ta—item—name = literal

For example:

S I U L ~A~1= ‘JDNL ~~ A. t-~.

or

A~ L = 2l

This command can be used to initialize CALC ~ey
value s or to set data—ite m vaIuu~ WL1C [ 1 ujj~~tin t~~c
J 3 t J , 3 5 e .

In ~~‘i ~~~~~ ~F o-~e ~~~~~ ie1 o~~) ~~~~~~ •.‘ i  11 p r I n t
the Jut a— it c ;m—naines of all items tha t ncci a valu :
for the iniicate d action ; the user accomplishes
assignmen t by typ ing the literal value he wishes
assigned .

4. The user can tell UBLOOK to read commands tram a
file. This is accomplished with the Q command .
For example ,

@FIL.UlE)
will cause DmJ LUuK to reau from a file named

_ _ _ _
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FIL.C~1D. LJBLOUr( assumes that the extent of the
file is .DAT unless another extent is specified .
If the tile has no extent , a blan k extent must be
spe c i f i e d . e . g . ,

@ XY~~.
is the only valid way to specify a file named X~ Z.• VSWOt~ will print all commands that are read from
the file. The processing of commands on the file
cannot be interrupted . Command s can ae entered
from the terminal after the last command from the
fiLe has been processed .

F. 4 DI3LOOK DEFAULTS -— STATUS AND TO
The user can change and interrogate DBLOOK’s status .

The follo sing 8 modes (default underlined ) and 10
generics with their initial val ues determine DBLO OK status :

GET NOG E T
PROM PT NO PROM PT
DISPLA Y NUD I Sk ’LAY
LA BEL NOLA B EL
QUOTE (delimits literals)
SE~4IC ; (separates commands)
ASTEIUSK * (prompts for commands)
RLPEAT# 10 (default number of repeats)
USER I (next word is not a command )
ASSIGN = (used for assignment)
ATSIGN (selects indirec t tile)
COMiIENT * (ignore input line)
F IXF IIT lX ,I lU , ( i n t e g e r  FO R MAT )
RE A LF M T lX ,F8.3, ( r e a l  number  F O R M A i )

• In C~ET mode, any record that is found i s automatically
moved to the UWA . In NOGEr mode, the user must move data to
the UwA by executing a GET command . Most users will wan t to
operate in GET and PROMPT modes. However , if it is desired
to duplicate the WAND command s exactly, then NODtT and

• NUPRU~-I PT modes should be invoked .

PRO:4Pr/IIOPROIIPT mod e affects processing when storing or
modify ii ä~y F ~cor d , or when finding a record with a
calculated key (FINDC). In PROMPI mode, the user is
prompted with the name of e v e r y  d a t a — i t e m  in the record
being STOREd or MODIFYd , or with the name of the data—item
that is the key of the record being found . The user should
respond with the value that he wants assigned to each
data—item as he is promted with its name. A carria ge return
wi thout typing in any value will leave the value of the
data—item unchanged from what it is in the U~lA. in NOPROMPT

• ~~~~~~~~~~~~~ •
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imlode, the user must set val ues with the assignmen t state~aent• p r i o r  to exec ut ion of the STORL , I•1OdIFY or FINDC .

uIStLAY/~4o~ IsPLAY mod e controls automatic display of
the  v a l u e s ~ T alT data—items in a record whenever a record
is found (FINDC , FILrI L)D, FINOPO , FINDA P, k~’INi)O). For
example , the example that was used to illustrate the REPEAT
command can be red uced (in GET and DISPLAY mode) to:

FI~1 DPO NE ST STUD~IS s1uoNr;RLpEAT 50

• LASEL/NOLAIJEL mod e controls the format of the DISPLAY.
in NOLABEL m ode, the val ues of all data—items that are to be
d i s p layed are contained on a single line. In LA 3EL mode,
the name of each data—item is displayed , followed by the
val ue of that data—item. Each data item so displayed takes
one line.

F 
~ 1r~!Y~~. 

The status of DE3LOOK can he displayed at
any t ime by typ ing STATUS.

TO. The status can be changed with the ‘10 command .

TO mod e
or

10 gener ic val ue

where mod e is one of the eight modes , jeneric one of seven
gener ic charac ter names , one of two format names , or
RLP E AT , and va lue  is an appropriate value for the generic.

• For example:
TO NO?iWIPT

or
TO QUOTE /

or
TO AST ER ISK

F. S DJLOU~( CO~1.1ANUS AI4IJ AI3UREV1ATIUNb

The following can also be ootained by typing CO1.IANO.

COLIMANI) CO CURRI4T CU D3CLUS DBC DBOPEN DBU
DE LETE DE DI SL~LAY DI ER RST A CR E XIT  CX
FINDA P FAP F1NDC FC FI UDD PD FI NDO P0
~lNDPO FPO GET G UELP H ITCi4S I
MUD1FI M RECORDS REC REPEAT REP SETCUR SETC
SETS SETS STATUS SPA STORE STO 10 T
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APPENDIX G

WAND RESERVE D WORDS

THE FOLLOWING MAY NOT BE USED FOR USER DEFINED NAMES .

ACTUAL ALIAS ALL ALLOWED
ALTER ALWAYS AR E AREA
AREA—CODE AREA—ID ASC ASCENDING
AUTOMATIC AUTO BIL~ i~IN ARY
BIT BY CALC CALL
CHAIN CHAR CHARACTLR CHECK
CLOSE COt•IPLEX CURRENT DATABASE
DATABASE—KEY OBKEY DEC DECIMAL
DECODING DELCTE DESC DESC ENDING
DIRECT DISPLAY DUP DUPLICATES
DYNAMIC ENCODING EXCL EXCLUSiVE
FI ND FIRST FIXED FLOAT
FOR GET IN INDEX
INDE X ED INS E RT IS KEY
LAST LINKED LOC LOCACTION
LOC K LOChS ~IAN D MANDATORY
MANUAL MEMBE R ME MB ERS IIODC
~IODIFY NAM E NEXC L NEXT
t’~ON—EXCLUSIVE NOT OCCURRENC E OCCURS
oF ON ONLY OPEN
OPT OPTIONA L OR ORDER
OwNER PAGE PAGES PlC
PICTURE POINTER—ARRA Y PTh PRIOR
PRIVAC Y PROC PROCEDU RE PROT
PROTECTED RANGE REAL RECORD

• RECORD—NAM E REMOVE RESULT RETh
RE TRIEVA L SCHE MA SEARC H SELECTION

• SE LECTIVE SET S I Z E
SORTED SOURC E STORE SYSTEM
TEMP r~ MPORARY TLIRU TItlES
TO TYP E UPDATE USAGE
USING VALUE VIA VIRTUA L
WITHIN WORDS

_ _ _ _
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L3uf fers . . . . . . . . . . . 5 to 6, 23

Close . . . . . . . . . . . . l&~ to 19, F—3
Contluent hierarchy . . . . . 4, 2t
C u r r e n c y  . . . . . . . . . . 4 to 5, ia to 19, 21 , 23 to 24,

26, C—2
Current . . . . . . . . . . . 7, 9, 19 , 21 to 25, C—2 to C—3
Current of run—unit . . . . . 7, 22
Current of set . . . . . . . 21
Current of set type . . . . . 21
C u r r n t  . . . . . . . . . . . 7, 18, 25, B—i , C—i
Data—item . . . . . . . . . . 3, 20, F—2 to F—6
Database . . . . . . . . . . QA to Il , 13 to 15, 18 to 26,

A—i , C—2 to C—3 , D—l ,
L—l , F—i , F—3 to F—4

Doclos . . . . . . . . . . . 18 to 20, B—i , C—i , F—3Dbd ump . . . . . . . . . . . 1, E—i
Dbinjt . . . . . . . . . . . 1, C—3 , Li—i

Doloo k .. .. . . . . . . . 1 , F— l to F— 6
• Obopen . . . . . . . . . . . 11, 18 to 20, 5—1 , C—i ,

F—3
Dbtg •. . . . . . . . . . . . CA , 5, 11, 15, 20, 25
Ddl . . . . . . . . . . . . . 1, 3, 5 to 7, 10, 14 to 16,

• 20, A—l
Delete . . . . . 18, 25 , B—i , C—l
Dial . . . . . . . . . . . . . 1, 3, 6, 15, 18, 20, 26,

B—l , C—i , F—i to F—3

Entry . . . . . . . . . . . . 10 to 14
Err . . . . . . . . . . . . . 14
Error status . . . . . . . . 19 to 22, 24 to 25, C—2
Errsta . . . . . . . . . . . 6, 16 to 17, 21 to 23 ,

25 to 26, C—i , u—i , F—2 ,
F—4

Exa mpl e . . . . . . . . . . . 2 to 4, 10, 15 , lb to 21,
26, F—3 to F—4 , F—b

• Fcl p . . . . . . . . . . . . 2 , 7, it) to 11 , 14, 16,
C—3

Findap . . . . . . . . . . . 18, 22, 13—1, F—2 , F—b
Findc . . . . . . . . . . . . 7, 18, 20, 23, 26 , B—i ,

C—i , F—S to 1—6
Find --J . . . . . . . . . . . . 5, 18, 24, B—i , C—i , F—b
Findo . . . . . . . . . . . . 18, 24, 26, B—i , C—i ,

F—b
Findpo . . . . . . . . . . . 18, 21 , 23, 26, B—i , C—i ,

F—4 , F—C

Garuage . . . . . . . . . . . 18, 25, 8—1
Get . . . . . . . . . . . . . 18, 23, 26, B—i , C—i ,

F—4 to F—b

h ierarchy . . . . . . . . . . 23 
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Location mode . . . . . . . . 5, 7 to 3, 12, 15 to 16,
21 , A—i

Mod e . . . . . . . . . . . . 5, 7 to 8, 12 to 13, 15 to 16,
19, 21 , A—i , B—i , C—2 ,
F—3 to F—b

i4odity . . . . . . . . . . . 18, 24, B—i , C—i , F—S
~1onitor . . . . . . . . . . . 14 , 20, 0—1 , b—i
Occurrence . . . . . . . . . 1 to 2, 4 to 8, 12 , 19,

21, 23, 25
Open . . . . . . . . . . . . 18 to 19, C—2 to C—3
Record . . . . . . . . . . . 2 to it), 12 to 26, A—i ,

C—2 to C—3 , F—2 to F—b
Record en tr y . . . . . . . . 16, 12
Record occurrence . . . . . . 2, 4 to 8, 19, 23 to 25
Record type . . . . . . . . . 2, 5, 7, 12, 14, 22 to 23,

25, C—2 to C—3 
-

•

Relationship . . . . . . . . 3 to 4, 23, 26
Sch . . . . . . . . . . . . . 15, C—3
Schema . . . . . . . . . . . 1 to .3, 6, 10 to 12, 14 to 16,

• 18, A—i , C—2 to C—3 , 0—I
Schema entry . . . . . . . 10 to 11 , 14
.~et entry . . . . , . . . 10, 13
Set mod e . . . . . . . . . 83et occur r ence . . . . . . . 1 to 2, 8 to 9
.et type . . . . . . . . . 1 to 2, 7 to 8, 13 to 14,

21 , 24, C—2
Setcur . . . . . . . . . . 18 , 26 , B i , C i
Sets . . . . . . . . . . . . 2, 4, 8, 10, 17, 25, C—2 ,

F—i
Store . . . . . . . . . . . . 4, 7, 18 to 20, B—i , C i  to C 3 ,

F—S
Sys tem buf f e r s  . . . . . . . 6 to 7, 23
Type . . . . . . . . . . . . 2, 7 to 8, 12 to 16, 21 to 25,

A—i , C—i to C—3 , 0—1 ,
b—i , F—3

User w o r k i n g  a rea  . . . . . . 7, 10
Uwa . . . . . . . . . . . . . 7, 10, 18 to 19, 21 to 23 ,

25, C—i , F—5

W rk  . . . . . . . . . . . . • 15 to lb 
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