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1. Overview

The Generic Database Interface (GDI) Is a common Application Programming Interface (API) to
multiple databases. The GDI provides two key capabilities:

1. Database Access
An application connects to a database and executes a database query with the same GD I
calls whether the target database Is ORACLE, POSTGRES, or SYBASE.

2. Data Management
Data to and from the database are managed in the native format of the application, mak-
ing it possible to provide a seamless Integration of application and database.

The GDI model consists of the components depicted In Figure 1. High-Level interfaces may be
added without having to modify lower level functionality.

FORTRAN or Scheme

S-PLUS ad hoc analysis Gener Int Application

C Application 
specific to a database

same for all databases

FIGURE 1. Generic Database Interface (GDI) Model

Working from the bottom of Figure I to the top, the GDI consists of:

"* Database Interface
Manages Interaction with the target database.

"* Generic Interface
Provides a common API for C applications to access any database and manage data.

"* High-Level Interfaces
Support programming languages such as FORTRAN and Scheme, and third-party
products such as S-PLUS.

Baseline: 21.1 1-1
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1.1 Intended Audience

The GDI targets two types of users: the end-user and the application developer. Section 10
describes S-PLUS, an end-user application.

The end-user interactively accesses the database with a program created by an application
developer or a third party tool such as S-PWS. End-users want a "hot link" between the applica-
tion and the target database so they can concentrate on research and analysis. They do not want
to be sidetracked by having to manually transfer data, not even with the aid of data migration
tools.

The application developer writes programs that require database access. Application developers
want a consistent Interface between the application and the target database so they can concen-
trate on a specific area of programming expertise, whether It be the design of sophisticated user
Interfaces or complex scientific programs. They do not want to be sidetracked by having to learn
how to access each database.

Neither user wants to become an expert for each database accessed. Both want application and
database to be transparently Integrated. The GDI achieves that transparent integration.

This manual describes what each user must know to submit queries to a database and manage
data. The user needs to know:

" The database query language, which is a topic beyond the scope of this document.
Appendix A lists a few SQL references. POSTGRES documentation Is available via
anonymous ftp from postgres.berkeley.edu.

" How to use the generic lunctions that execute queries and manage data. This is the
topic of this manual.

The user does not need to know:

"* Database vendor-specific Implementation of Embedded SQL and/or the call interface.
"* Database vendor-specific data dictionary structure.
"* Database vendor-specific error handling.
"* Application-specific and database-specific data formats.
"* Internal GDI data structures.

1.2 Document Organization

PART I Introduces a high-level view of the GDI. Section 1 (this section), describes the GDI model.
Section 2 describes the GDI architecture.

PART II Introduces GDI routines to the application developer. Section 3 discusses naming con-
ventions, sample programs, and known problems. Section 4 discusses database communica-
tions. Section 5 and Section 6 describe query execution and specialized database functions.

1. S-PLUS is a statistical and graphics program developed by StatScl that is basad on the S-Lan-

guage.

Baseline: 21.1 1-2
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Section 7 describes data management. Section 8 and Section 9 discuss error handling and
transaction management, respectively.

PART III Introduces the high-level interfaces to the end-user. Section 10 contains an S-PLUS
tutorial. Section 11 describes the FORTRAN Interface.

PART IV contains UNIX Section 1 man pages for GDI tools and Section 3 man pages for GDI
routines. The most current man pages are available on-line.

PART V contains appendices. Appendix A is a bibliography of SQL language references. Appen-
dix B is a description of GDI data types.

1.3 User Feedback

The GDI development team welcomes comments. All bug reports and suggestions for improve-
ment should be sent to gdi@gso.saic.con

Baseline: 21.1 1-3



2. Architecture
Section 1 presented a high level ,,.w of the G1I. This section describes the key components of

the GDI architecture:

"* Basc Servoce: Database access routines.

" Database Connector (dbConn): Manages database queries.
"* Datsbae Otec (cObM): Manages data to and from the database.

Figure 2 depicts how an application uses the dbConn and dbObj to access a database. All que-
ries are executed on the dcConn that was established when the aeplication connected to the
database. This Is similar to a C program using a FILE pointer for reads and writes to a file opened
with fopeno. N a query returns data, the GDI returns a pointer to the dMbj containing the data. If
an application needs to Insert data into the database, It can create a €lObj and populate it with
the data to be Inserted.

User
Application

• m • Generic ANP

dbae d if ay
query

specific to a database r-1 generic for all databases

FIGURE 2. Generic Databmae Interface Architecture

Baseline: 21.1 2-1
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2.1 Baslk Services

GDI routines are organized Into the following areas that provide:

1. Communk6ax•
Database opens and closes, query cancellation, and query tracing.

2. Error Handing
Consistent error reporting whether the actual error was a database error, a UNIX error, or
an applicatlon-spedfic error. The application can decide whether warnings should be
treated as fatal and a debug option automatically outputs errors to stderr to aid develop-
ers In debugging problems.

3. Trasacton Aanftunwmi
Hooks for starting a multi-statement transaction (POSTGRES and SYBASE), and for
Issuing commits, rollbacks, and savepoints.

4. Data Dicfomry Access
Consistent interface to each vendor's data dictionary for commonly asked questions such
as "what Is this object?", "what Is Its structure?", "who owns it?"

5. Canned Database Queries
Highly optimized database access for commonly required functionality. For example,
some vendor products have sequencing mechanisms while others do not The gdagget_-
counter( routine provides a highly optimized, consistent mechanism for fetching unique
id's regardless of database.

6. Dynamc Oueres
Support for dynamic queries.

7. Data Management
Data are managed In native application data format

2.2 Database Connector (dbConn)

The Database Connector (dbConn) manages queries. When an application connects to the data-
base, the GDI creates a dbConn that keeps track of administrative information, such as:

"* database vendor type (I.e., ORACLE, POSTGRES, SYBASE)

"* database name, account, and node

"* error Information for the last query executed (specific database error code and string)

A single application can have multiple dbConn's, consisting of multiple connections to the same
database or to a mixture of databases, as depicted In Figure 3.1

1. Only one connection to POSTGRES Is allowed at this rime, but an application may mix one POST-

GRES connection with many ORACLE and SYBASE connections.

Baseline: 21.1 2-2
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FIGURE 3. Datalame Connector (dbConn)

The dbConn also keeps track of the query channel, a communications *pipe" on which database
queries are managed and executed. A channel Is a DBPROCESS for SYBASE, a cursor for
ORACLE, and a portal for POSTGRES. Each dbConn is initialized with at least one channel for
default query activity, but users may add as many channels as they like, as depicted in Figure 4.

Aplc~ton ---- 0 ýbonDtb

FIGURE 4. Dataase Query Channels

2.3 Database Object (dbObj)

The Database Object (dbObj), depicted in Figure 5, manages data and is composed of the fol-
lowing internal structures:

" Tuple Container
Stores the data, which might be query results from a SELECT (outputs), or data to be
inserted into the database (inputs). By default, data am organized into rows and col-
umns, like a database table. The exact organization is controlled by the Tuple Con-
structor.

"* Column Definitions
Describes each column In the tuple container, including name, data type, and length.

"* Tuple Constructor
Specifies how to manage data in the tuple container. For example, S-PLUS operates
on columns and rows Instead of on rows and columns. The S-PLUS custom interface,

Baseline: 21.1 2-3
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described In Section 10, uses an S-PLUS tuple constructor Instead of the default tuple
constructor. While the specific data format is Intended to be transparent to the end-
user, Section 7.3 describes how programmers may create tuple constructors to fit a
particular application need.

OQuery Infomaton
Retains query information, such as the database query sbtng, whether or not the
query succeeded, and how many rows were affected. The dbObj retains general GDI
information with each result set, while the dbConn stores specific database error infor-
mation about the last query executed.

Tuple Container

Column Definltions

dbObj
Tuplo Constructor i

Query InformaUon i

FIGURE 5. Datm Object (dbObj)

The GDI provides functions and macros for accessing a dbObj. The user does not need to know
the Internal structure.

2.4 Comparison to Previous Interfaces

SAIC has developed several database library Interfaces. They supported the most basic data-
base services, the first five Items discussed In Section 2.1. But none of them supported fully
dynamic queries and data management, resulting In two fundamental flaws:

"• Ubrarles were Schema-Driven.

"* Data structures were Inflexible.

This section describes how the dbObj solved both these problems.

Schema-Driven Libraries

Fully dynamic database selects were difficult to support because there was not a straight-forward
way to pass dynamic query results back to the calling application. Instead, Insert and fetch rou-
tines, with the corresponding C and FORTRAN program headers, were generated automatically

Baseline: 21.1 2-4
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for each table based on Its definition In the database. If the structure of the database changed,
the push of a button would regenerate the support library.

In essence, the database access Ibrary was hard-coded to the schema being accessed, an
approach that had serious limitations:

"Poor Support for New or Changing Database Structures
Applications could not access newly created tables until headers and routines had
been generated, the library remade and reinstalled, and the application recompiled.
Modifying existing tables required synchronizing changes to database tables, access
libraries, program headers, and the applications. The library became a weak link
between the application and the database.

" Inflexible SELECT Lists
Since the SELECT list was hard-coded to a single table, an application received all
fields In a table even if it wanted just one. More Importantly, an application queried
one table at a time, even though it might need data from many tables. The application
had to select from each table separately, then merge the results. Because of this, the
number of application-specific routines grew, defeating one of the primary purposes of
a centralized library which is to reuse code.

The dbObj overcomes the problem of managing dynamically defined query results. Applications
may access new tables as soon they are created, access existing tables as they are changed,
and execute any database statement that is legal for the target database.

Inflexible Data Structures

Previous interfaces supported one data structure: an array of structures. If an application needed
a linked list, it constructed the list and copied the data Into It. Ukewise, data were copied to FOR-
TRAN storage. Loading data Into S-PLUS required dumping results to a flat file, then manually
describing and loading the file Into S-PLUS. Too many steps were required to migrate or copy
data into the application.

The dbObj reduces data copying by supporting the application structure directly.

2.5 Restrictions

While an application may attach to multiple databases simultaneously, no effort is made to trans-
late queries for the target database; the GDI passes the query straight through.

SQL Support

Commercial relational databases extend the ANSI SQL standard with features that are not guar-
anteed to work with other products. For example, a query containing the ORACLE outer join
operator (+) will fall If it is sent to a SYBASE database which uses the asterisks (*) as the outer
join operator.

The GDI passes database queries directly to the database. It does not parse nor translate que-
ries to another vendors SQL dialect. Vendor-specific features should be avoided. Appendix A
notes which references describe ANSI SQL

Baseline: 21.1 2-5
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Transaction Managenmnt

Transaction management and query channels are handled dilferently by the various databasevendors. Some functions are only applicable to a subset of the supported databases. Other func-tions have different effects depending on the target database.

Baseline: 21.1 2-6
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3. Introduction
This pert of the GDI User Manual describes the functions that provide the following capabilities to
an application developer: The application developer must know C and SQL

"* Database communications
"* Query execution
"* Specialized database functions, such as unique key assignmnent and data dictionary

acss
"* Transaction Management
"* Error handling

3.1 Location of ODI Componients

Table 1 summarizes the location of 001 components. INSTALL refers to the directory tree where
software Is normally Installed for production access. LIBSRC refers to the directory containing
library source code.

Table 1. Summary of Lo=catos

Nan* Decufptin Directory Location

User Manual FrameMaker' source organized inlo, a book UBSW~ftbendb~doclim/user-manual
named gdibk A Postscript version Is named

man pages UNIX man pages describe each GDI function INSTAman
call.

IbgdLa. l~bgdionu~a GOI Ikraries linked In by an apliaio STALLAb

Wagdi.h, gdI f77.h Public GD1 headers that applications include In WSTALLAnclude
source code files.

gdi..genk_AMtrt H seader generalor for ArrayStructs tuple con- INSALL/bn
atnictor; see gdIeW_.Astructs(1). I__________

unit tests and sample Unit lests that exercise and demonstrate 001 UBsRqCtbgenodbRest
code functions.

FORTRAN unit tests Unit tefts that exercise and demonstrate the UBSRC.4bg~rndAest
FORTRAN interface.

source code 001 functions. LNSRCf1bgenrdb/srC

I. Framemaker is a docment publishing tool fium Fame Technology Cororation

Baseline: 21.1 3-1
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3.2 Sample Programs

The programs In L.IBSRCdllbgendb tes exercise (301 functions and constitute sample code that
demonstrate how to use the GDI. Table 2 summarizes the test programs.

Table 2. GDI Sample Progimm.

PWOgrM Dueadp Wo

in fter x ubit Teats the gd subrnhO tunction by poropting lor Input itractiv*.I

tAffayStasubrnt Teat the ArrayStruots tuple oonstn~idw which manags data in an array
tst..ArrayStruots-inaer of avutniouee.

tat oonn Tests database connedt functions.

WstConsir Teats conastruotor functions.

tstcreate Creates a temporary table in the database.

ta ISobI) Teat dbNb functions.

tat..Jtcpounier Teats the gdigetM couteit) routine.

tateLds-bcount Teat Oracle PROT hooks, requires; database open with oadalkpenO.

tstjnaerti Fetches data from the database and fInserts it into another table in the
databas.

tat insert2 Creates a dbObj and populates it with data that It then inserts into the
databse.

tat_submit Tests the gdi~submftO function.

tat_whatis Tests the 9dLi.*atAuobjWNfunction.

The programs use ilbpwar a public domain library from aaltech, to parse command line argu-
mernts. The command line arguments can be Included In a parameter file (e.g. par file) and the
name of the this file can be used on the command line. A par file for each tes program resides in
,LIBSRCd~ibgendbftest. Additional par files are In LIBSRCd~bgendbltest/par. These par files access
project-specific databases used during (301 development and testing. They should be checked to
make sure accounts, passwords, database names and querles are appropriate for the local data-
base.

Baseline: 21.1 3-2
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Instructions for compiling and executing each test stub are based on the source code filename
(Table 3).

Tabke 3. Test StubInrutos

GewWneraLcndxon Exan pi

Source Code piogmmanI~mec te~,wnnxc

Par File pno~v.nimnem#4a to..cofln-per

To Compile make pmugwnamenm make thL...nn

To Execute peugr&amjameparmprogrwninemaper te~aonn permtxutonn.per

3.3 Datsabe.Speclflc Notes

3.3.1 ORACLE

3.3.1.1 Compiling 4P~licatlons

Applications must link ilbgc.a with an ORACLE-specific library, ftgdlora~a, and wi1th ORACLE
libraries at revision 6.0.36.4 or higher becau se new Oracle Call Interface (OCI) functions used by
the GDI became avaiable: in that release. As of this writng, the following 6.0.36.4 libraries must
be linked (see the sample Makefille in LlBSRC11bgerdbitest):

libocll4c.a OCI routines
1&41ql4.a PRO*C routines
iibsqnet~a SOLNet Ilbrary
libora.a ORACLE RDBMS kernel routines

Once compiled with 6.0.36.4, the application may be used with ORACLE databases running an
earlier revision. It has been used extensively with 6.0.33.2 databases.

3.3.1.2 Sugior for PRO-C Routines

Currently, gd..openo establishes database connections with OCI. This allows multiple, concur-
rent connections for applications using the GDI or their own OCI functions. Applications may link
in their own PROT subroutine; but they must first establish a PRO*C database connection with
the 001 function orace-open() (see oracle open(3)). PRO*C subroutines must be executed on
that ctrnnection. Due to a lImitation of Oracle version 6, only one PRO*C connection may cur-
rently be opened at a time. However, add itional OCI connections "may be established with gdLo-
pen( .A future enhancement will allow multiple PRO*C connections.

Alow-level error handling routine, ora..xfca .emrf , rovde developer ofPO outie wt
the ability to store SOLCA error Information in the dbObj (See orasqlca_9ewor(3)). Example 1
shows sample caling syntax.

Bse~lne: 21.1 3-3
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Exanp 1:

EXEC SOL OPEN mycursor;
if (or.sqlca.error (conn. sqlca. "my.cursor open: ") I- GODISUCCESS)

return (GOIFAILURE);

oracount.pc in LIBSRC4 bgendbet demonstrates the PRO*C capabwii tsy._get dhcount in
LIBSRCAibgembest exercises the PRO'C function.

3.3.1.3 Calculated Numbers are Doubles

Calculated columns will be returned as doubles, even If the result Is an integer. For example, the
following query will return countas a double:

select count(wfld) count from wfdisc where wfld ;. 50000

3.3.1.4 Fixed Date Format

The default ORACLE date format contains only the date (yearm month, day); It does not Include
time (hours, minutes, seconds). Version 6 does not allow setting a different default date format;
although, that capability will be available Version 7. Until Version 7 becomes widely available, the
following ORACLE date format will be expected throughout the GDI:

YYYYMMDD HH24:MI:SS

Later versions of the GDI will be able to support user-defined date formats.

3.3.1.5 Link System V

Developers can compile applications any way they like, but the final ink must be System V rather
than BSD. If a segmentation fault occurs on a databm select Inside a lower level ORACLE rou-
tine, the application Is probably resolving symbols from AusrWAblba Instead of /usr/51ib.46c.a.

3.3.2 MONTAGE

Basic hooks are in place.

3.3.3 POSTGRES

Basic hooks are in place.

33.A SYBASE

Basic hooks are In place.
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4. Database Communications (dbConn)
Table 4 summarizes the dat~qbase communications functions.

table 4. Summary of C o m inncatlo Fumcdoms

Name De~ac4on "wnpm* Safftde Code

9di-mM hkildi the ODI Wwy gduLW*) tat-connxc

9dLope Esatblehes a connection to the databoa gdH~opsn(3) tint-con.c

gdLCloes Mloes a connoection to the database. g~dLiodes() tat-CONnx

gdL*At Closes ad detabms conntections gd9e-dt(3 sLconn.C

gdLdeed Checks tor a" connection slie." g~jeed(3)

gdljxlncon Outputs conwtet of dCon t0 swatL gd1prin~conn) tat-conn.c

oracle..ope Opens an Oracle PROPC connection orcacle..pen(3) ts1_9etdbcountc

gd1Lopen...chnne Opens an additonal query channeL gdLawend..caRnl3) tst~oonn.c

gdLdcI~e_chanrel Closes the specifid query chaneL 9d1cloes..cannel(3) ttLconn.c

gdLchane~jshopsn Checks torse I chnanl is stil open. gdMhsnnLjs..ope(3)

gdLabort Tenninatsee the currenit command. gdLabort(3)

gdLflushI Discords unprocsssed query results. gdlj*h(3)

4.1 Connecting to a Database

gdLinitO) Initializes the (3DI lbrary. It takes two parameters:

appname Name of the executable.
gdlhome Root directory of GDI installation. The GDI searches gclhome/Ub for

Shared objects It dynamnically loads.

odLinftO should be called once by the application program before any other GDI functIons are
called.

Ex&"*e 2:

gdljinh (argv[OJ, /prJ/sharedAIlb);
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gdLopeno connects a process to a database and returns a dbConn structure. A NULL dbConn
means the connect failed. Table 5 summarizes which databases use each parameter.

Table S. gd! oenO Paameters

Parameter MONTAGE ORACLE POSTGRES SYBASE

vendor yes yes yes yes

aoount optional yes no yes

password opbonal oplional no yes

databm - oinponal -o yes

soovor optonl no optional yes

opwame no no no yes

Example 3 shows how a program called SampleProgram might connect to an ORACLE data-

base.

Example 3:

dbConn "mydbConnl;
char "vendor-"oracle*;
char "acoount-asooftt;
char "pausword-Otlgere;
char "dbt'hostl :dev'; r ORACLE Version 6 SQL*Net TWO_TASK string

If ((my..bConnl - gdl open (vendor, account, password, db. NULL, NULL) .. (dbConn *) NULL)
I

handle error ...}

The last two gd-openO parameters are NULL because they are not used for connecting to ORA-
CLE. Also, if the account parameter contains the entire ORACLE connect string, the rest of the
parameters may be left NULL. Example 4 would create the same database login as Example 3.

Exkanpe 4:

dbConn *mydbConnl;
char *vendororacle';
char *account-'smottiigerot:hostl :d4ev;

If ((mydbConnl - gdLopen (vendor, account, NULL, NULL, NULL, NULL) -- (dbConn ") NULL)
I .. handle error ...

At this point SampleProgram is now connected to one database, as depicted in Figure 6.

Baseline: 21.1 4-2
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FIGURE &~ SunpleProgran Connected to one Dooma

An application may connect to more than one databas simuftaneosly. Example 5 shows the
same process connecting to a POSTGRES database.

Exanple 5:

dbConn 'my..dbConn2;
char 'vendor.'postgres';
char *account-NULL;
char 'password-NULL
char *db-*gdidemo';
char 'server-NULL;
char 'app-NULL;

If ((my_dbConn2 - gdLopen (vendor, account, password, db, server, app) mm(dbConn )NULL)
I

..handle error..

The database host will be driven by the POSTRES POHOST environmental variable. Sam-
pleProgram is now connected to two databases, as depicted In Figure 7.

FIGURE 7. SampiePrograni Connected to Two Database
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Each dbConn keeps track of database login information, error informaton and some vendor-spe-
cific Information. The contents of the dbConn may be output with gdnprtconnO. Example 6
shows how the dbConn connections established by Example 4 and Example 5 could be output to
stdout.

Exanpd 6:

gdi.print.conn (mydbConnl);
gdi_printconn (mydbConn2);

The connection to the database could be broken for a variety of reasons (network down or too
unreliable to sustain a connect, database down, database host crashed, just to name a few).
gdLdeado determines if a dbConn is still alive. it is executed on a specific query channel, which
Is described more in Section 4.2.

Exampe 7:

if (gdLdead (mydbConnl. channel) -. TRUE)
I

connection dropped, do something appropriate ...)

gdL cdoseO doses a specific database connection. Example 8 doses my dbConn1 ; but mycb-

Conn2 remains open.

Exampe 8:

gdi..close (my_dbConnl);

gdLexitO closes all open connections. Example 9 closes both mydbConn1 and my dbConn2.

Example 9:

gdiexit O;
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4.2 Managing Query Channels

In addition to storing login and error Information, Me dbConn also tracks query channels, "pipes"
on which database commands get executed.

Query channels are analogous to UNIX shells:

" UNIKshell
After logging into a UNIX workstation, a user executes UNIX commands In a shell.
The workstation might be running a window manager such as Motif that allows creat-
ing additional windows. Used together, multiple windows make the job at hand more
efficient. The UNIX login to the workstation keeps track of the shells. If the login goes
away, all the shells disappear.

" Database query channel
After logging Into a database, a process executes database commands on a query
channel. GDI functions allow the creation of additional channels. One channel might
be used to read a large amount of data from the database. A second channel might
update a table based on Information read from the first. The dbConn keeps track of
the query channels. If the dbConn disappears, all the query channels disappear.

gdLopenO creates default query channels that are managed by GDI routines. If an application
uses just GDI routines, It does not need to do anything with query channels.

Applications that add database routines may need to know about query channels, Information
provided by the rest of this section.

Each channel equates to an MLCONNECTION for MONTAGE, a cursor for ORACLE, a portal
for POSTGRES (If a fetch is involved), and to a DBPROCESS for SYBASE. gdiopenO creates
two query channels with the loose notion that one is for reading, the other for writing. llbgdih
defines aliases for accessing these two channels. The first channel may be used by specifying
GDIDEFAULT_CHAN or GDISELECTCHAN. The second may be used by specifying GDI_-
UPDATE._CHAN.

The GDI attempts to provide consistent handing across databases, but this is not always possi-
ble. Sometimes a query channel makes sense for one database but not another. For example,
ORACLE manages transactions at the dbConn level while SYBASE manages them at the chan-
nel level. Example 10 shows how variable handling may be accommodated in an application.

Exarrpe 10:
#ifdef SYBASE

channo a GDLDEFAULTCHAN;
#else

channo - GDI.NOTUSED;
#endif

If a query channel is specified for a function which operates at the connection level for that data-
base, such as gdiollbacko or gdicommito. then the channel argument will be ignored and the
operation will be performed for the entire connection. This may cause confusion for applications
switching between different database back-ends, such as ORACLE and SYBASE.
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Example 11 creates an additional query channel. Note that the addrew of the new query channel
number should be passed to 9dLope.chdwnnae/). The GDI manages a list of channels. The
channel will be created and a number assigned for accessing it.

Example 11:

int my channel;

if (gdlopenchannel (mydbConn. &my..channel) I. GDI.SUCCESS)
{

handle error}

Example 12 checks to see If the channel Is still open.

Exan Vi 12:
N (gdichannel, s4open (mydbConn, mychannel) I= TRUE)
{

handle error ...}

Example 13 shows how gdflfusho discards any unprocessed query results. For ORACLE, this
cancels a query after the desired number of rows have been fetched and frees any resources
associated with the cursor. For SYBASE, it cancels any rows pending In the DBPROCESS
results buffer If the user did not process all rows In the results seL For POSTGRES, this clears
the portal, If appropriate.

Example 13:

If (gdi flush (my..dbConn, mychannel) I- GDISUCCESS)
f

... handle error ...}

gdLabortO terminates the currently executing command. For ORACLE, If no command Is cur-
rently executing and the next command is a fetch, the fetch will be aborted. For SYBASE, all
commands in the current command batch are cancelled. This command has no effect for POST-
GRES.

Example 14 doses the query channel created In Example 11.

Exkanp 14:

N (gdiplosechannel (myjdbConn, mychannel) I- GDLSUCCESS)I
... handle error

B
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5. Query Execution

gdLsubmltO executes any databa query. The basic sequence is:

1. Connect to the database with g&.openO. Queries wil be submitted on the dbConn that is
returned.

2. Populate a null-terminated string with an database query. For users accustomed to ORA-
CLE. the query should not have a terminating semi-colon (;).

3. Execute the query with gdfsubmiO).

4. Handle any return results. If the database query Is a SELECT (ORACLE and SYBASE) or
RETRIEVE (POSTGRES). a dbObj will contain the results. The cbObj is described in
Section 7.

5. Free the return results structure.

The test routine tstsubmlt.c has a complete example.
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6. Specialized Database Functions

Table 6 summarizes the specialized database functions.

Mible 6. Sununary of Specialzed Databas Functions

Name Dewrptn Ama Pae Sampie Code

gdijgt_counter Got a unique key Id. gdijeMoounIe(3) tst-jet..ounter.c

gdLwhti._objsd Roturm what an objec is and none yet ttwhatis.c
who owns L

gdcreateable Creates a dmtbase table based none yet taLcreate.c
n b dbObj definition.
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7. Data Management (dbObJ)

The Database Object (dbObj) manages data and is created whenever a database query is exe-
cuted. An application can also create a dbObj and store data In It, then use it to create and popu-
late a table In the database. Its structure Is defined In the libgdi.h include file and depicted in
Figure 8.

dbkbn
"tuples 1Tuple Container

njtuples Number of tuples In the tuple container

"*coldef Column Definitions

n_columns Number of columns in the column definitions.

*query database query: i.e., "select from messages where msgid-4"

rows-affected " Number of rows affected by query.

cmd-num Command number In command batch (SYBASE only)

more rows t Are there more rows from a select that could be fetched?

status Exit status (GDISUCCESS or GDIFAILURE)

constructor > T Tuple Constructor i

*next obj A linked list of dbObJ's would be retumed, for example,
after executing a Sybase command batch containing

*prevobj" more than one query. There would be one dbObj for
each command executed.

FIGURE 8. dbObJ St•ucture

The dbObj consists of 4 basic parts:

"* Tuple Container
Stores query results If the query is a SELECT (ORACLE and SYBASE) or RETRIEVE
(POSTGRES), or data to be Inserted Into the database If the query is an INSERT
(ORACLE and SYBASE) or APPEND (POSTGRES).

"* Column Definitions
Describes each field In the rows stored In the tuple container, such as column name,
data type and size.

Baseline: 21.1 7-1
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"* Query Infoonntlon
Several variables store miscllaneous Information such as the text of the database
query, the number of rows affected, and whether the function succeeded or failed.

"* Ttl Constructor
Controls the structure or format of the data in the tuple container.

A dbObj should never be accse directly because the specific structure will likely change.
Instead, the macros and functions summarized In Table 7 should be used. The sample code ref-
erenced in the table is In LI8SRC~libgendbltest

Table 7. Summary of dbObj Msacro and Functions

Name Dewrplon San yie Code

db1b Criwauon
gdLobLcreaft Creates a new dbObj and with the tst~cretexc, tst.~.dbobj.c. tat-in.

specified constructor seot2c

9dLobLdestroy Frees a dbObj, deallocafti all do- interact~submitc, tat_constrxc,
cated fields. tot createx, ts~dbobj.c, tst-in.

sert1.c. tsamttef2.c. tat-sub-
mlt.c. tst.whatis.c

Tkuple Corntaw

GDLOBILTUPLES Pointer to the tuleW container

GDIOBNUM_lUPLES Number of tuples in the %VWl con- interact submitc. tatconstrxc,
tamner. tsLdbobjxc, tat~insert2.c, tat--

submil~c

Column DefntOnsA

GDIOBJCOL,._DEFS Pointer to an array of column defini-
tion.

001_OBSNMM COLUMNS Number of columns.

QuwySft
001_OBJQUERY Database query. tat-insertix.

GDOBOBJROWS_AFFECTED Number of rows afected by the data- txLdbobk.c, tatjnsert'l.c, tst-in-
base command. seft2.c. tat_submit c

GLOB_093CMD..NUM Command number (may be 24 for
SYBASE)

GDtOB&LMOREROWS Indicates there were more rows to
be had; Le.,. the number of
records requested was less than
the actual query results.

GOB_093_STATUS Command status

TiVI Constn~xtor
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Table 7. Summary of dbObj Macros and Finntions

Nan* Deacrpfion Sanopi Code
GDLOB1LCONSTRUCTOR Pint to th tul w~P mruxo

Baselne: 21 .1 7-3
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7.1 Tuple Container

Programs do not need to know the actual structure of the tuples or of the howl container. The
functions summarized In Table 8 provide data access regardless of the actual structure.

Ta~ble & Summary of Tupl Containe Mwns and Functions

Nan* Dew*OOM San**i Code

gdLobLconaiw...creal Creates a t64A cotiner in fte db~t2i. tatjbobix iitiset2.c

gdLqbLco~nwainr.dstroy Destoys a t6p9a oofltalner. _______

gdLobNtUqle...cqat Creon" a tUpi. taLdbac.c tMrinserm2c

gdLobL4)Ws..d"Mro Destros a 43bl. %(t dbdb~c, tst.jnseac

gdLpbLtupieadd Add* a tulW to a tupi contsiner, tat dbolbc tst,.juert2c

gdLjobLtuplejetnee Retrieve a tupe from a tupis containr, Ut atonstrxc tsý_dbobjxc, tst-in-

gdLobLfilLdata kmsets dats Into a tupis. to .dbotbc tstinsert2.c

qdLobLgeLdata Reads data from a tuple. ta~Onstr.c. tst..dbobi.c.
tat insert2.c
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7.2 Column Definitons

The dbObj stores informiation about each column In an array of dbCoIDef structures, defined in
Iibdi0 and depicted in Figure 9.

name cokiumn namne specified by the query; there could be
duplicate namves depending on the query

dbtypedatabase data type (dalabase-specific)

dbprecision database precision (ORACLE only)

dbscale database scale (ORACLE only)

ctype C data type

length Size in bytes of the Cdata type. For strings, the
length of the string plus the NULL terwunator.

allow null Flag indicating If the field allows NULL.

dbtype_ A NULL-tervninated string that would be used to
create or describe the ciolumfn In the database.

FIGURE 9. dboDef Structure
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Like the dbObj. the dbCColDef should not be accessed directly. hsaimd the functionts and macros
listed In Tab" 9 should be used.

'Table 9. Summary of dbColUe Macro and Fucdlomns

NAW -e~o Sample Code

gdi~aol~dOt_cwAe creates a new column definition Iztcreate.c, toLdbobi.c.
tot ~iaet2.c

gdi~aol~deL~destr etr (deallocates) a column dell-
nkden.

gdLqaol_def~add Adds a column derihilion created with It acestexc, tsktdbobi.c.
___________________ c.oLdeKaweOto a d~bC4 ta IeeWOt.C

GDLI.OBCOLNAME Get the name od a column given a col- tat-dbobj.c, tht-inset.c
umn number.

GDLIOLiCOL..CTYPE Get the C tMp of a column given a tstconstr-c. tst...bobj-c,
column number. tat insert2c

GLOI_ LJCOLPRECISION Get the precision of a column given a tBt.dbobjc.c tstonwet2.c
column number.

01_OMiCOL..SCALE Get the scale of the column given its ts~dbobi.c. tst-insert2.c
column number.

001_OBi_CCL, LENGTH Get the length of the column. tat_dbob.c. tstirsert2.c

GOLOOBLCOLI....DSYPE Get the database data typem for a col- tat~dbobj.c, tstlInsert2c
umn.

GDLOBJCOL_.DBTYPEL.S Get the database atring for creating or tatx.dbobj.c. tat-lnsert2.c
describing a column.

G01_OBd_CCL ALLOW _NUU. Get the aloW~nU fag. tat..dbab.c, tatjnaewt2.c
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7.3 Tuple Constructor

The tpLoe constructor Is specified at the time a db~bj Is created. It Stores pointers to the routines
that are actually Invoked when the user application calls subsequent (301 routines, thus hiding
lower level data structures.

For example, when an application calls gd-ybLg.i~datao. gcdedf-ge1Ld~ata is actually
Invoked IN the dbObj was created with (301_DEFAULT, afld gd s2d 9Wtao is invoked if the
dbObj was created with GDt_501_CONSTR.

GDL DEFAULT
[WaultConsiclor dedLcotanedrw-desoyO

go&.*Lcontalner-create()
g&*-OLhiple-add
g&.deLtupljetieve()

GD! Roufines 9dt tupLAe....rease

oc-obLoontaiwerdewtoYO g&.*Lkipld-rata(

gd~obLcontalnefr-create() dOfldaa

gdlobLhuple..Add()ddf~e a

gci...obLtupleje~treve()
9c1_obLtupl9_destroyO GDLSDLCONSTR
GO-objjuple-p.crate()
9d1_obLfllLdaltaO g&.&.array...desoyO
gd..pbket...data() g0-sciarraysreateo

9dcLkqWeadd()

9d1_9bjuplq~e.Aroy()
S-PLUS Constnctor GLCVecee

gd-scliilLdata()
ýgcludýjeOata()

FIGURE 10. Tupl Constructor
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8. Error Handling

Errors are managed on a connector by connector basis, each dbConn storing information for
activity on its channels. The status of a function, whether it succeeds or fails (GDISUCCESS or
GDI FAILURE), is always recorded In the dbConn along with the specific error code and mes-
sage string. The dbConn stores information about the last command executed, overwriting previ-
ous statuses. For that reason, the dbObj also records the exit status.

Some functions, such as dbObj functions, do not have a dbConn. Also, an application does not
have a dbConn until a call to glLopenO succeeds. For these cases, the error code and text are
stored in a global location accessed by specifying a NULL dbConn.

Figure 11 depicts how an error that may have occurred inside a GDI subroutine gets communi-
cated back to the user.

Uervo

User calls f~d
GDI function.

User " errorN:)i GDI funcion failed.

I

FIGURE 11. GDI Error Handing

Two sets of error handling functions, one for the user and one for the lower-level GDI functions,
provide error handling capabilities and are described in the following two sections.
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8.1 User Error Functions

This section discusses what the user must know to manage errors, including how to:
"* Detect If a ODI function failed.
"* Retrieve the error from the dbConn.
"* Control whether database warnkng return ODI_SUCCESS or GDIFAILURE.
"* Debug problems.

A user detects failure by checking the return status of a function. Mos GDI functions return
(WISUCCESS or GDIFAILURE. Information about the error Is stored In the dbConn used in
the function call. For example:

ExafNpl 15:

Nf (gdi -commit (myjdbConn, channo) I. GDLSUCCESS)

gdi errorjget (my...dbConn, &.rrcode, errtext, maxtextien, &status, &severity);
fprl-ntf (stderr. -%s~n-, errtext);

Functions that allocate structures. such as gd~openo, retumn a pointer to the new dbConn struc-
ture. A NULL. return pointer Indicates ftht the routine has failed. The following gdLopeno call
demonstrates both how to check for a NULL return and how to retrieve an error from the NULL
dbConn:

Exanple 16:

Hf ((my~dbConn - gdi-open (vendor, account, password. database, server, appnam.))
-- (dbConn *) NULL)

gdlerrfor~gat ((dbConn *) NULL, &encoode, orrtext, maxtextien, &status, &severity);
fprintf (stdorr, O%sWn, orrtext);

Sometimes a database generates a warning which may or may not be Important to an applica-
tion. For Instance, ORACLE databases set a warning flag under the following conditions:

*A user updates or deletes a table without a where clause.
*A fetch truncates data In a column.

The user can Instruct the GDI to treat such warnings as fatal by setting the gdLeiroLjnlt() argu-
ment, lhreshol4 to GDL-WARNING. The threshold Indicates the error level that Is considered a
failure and which cause a ODI function to return GDIFAIWURE. The thireshol may be changed
at any time and the current setting may be checked with a call to goterroCjfags ).

gdL erroriinft() also has a debu flag. When set to GDIDEBUG..ON, errors are automatically
output to siden'. When set to GDLDEBUGVERBOSE. additional debug messages are automat-
ically output to stden. These options are especlally useful during the early stages of application
development, but should not be used as a replacemnent for actual error handling.
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Table 10 summarizes user error handling functions and macros.

Table 10. User Erro Handling Function and Maaum

Nan'in Dewroton Man Page

gdi-rror-Ink Optional routine that sets deftV and the severity vweelhoM gdLmrroJnk(3)

j~jgdefauk selling is GDLDEBUG....FF. GOLDE-
BUGLON outputs errors to saderr GDt.DEDUG...VERBO
outputs any add itional debug messages to sidef.

9=9W The default Is GDI WARNUIG. which means that
GDLSUCCESS is returned If a warning occurs. N set to
GDLFATAJ. then warnings return GDLFAILURE.

gdi-orror..got Retreve erro code, error text, severity. and exit status from gdi-error~qet(3)
the dbConn.

gdi-error flaps Retrieves the current setting of debug and Mmwholdfrom gdi-errorftqs(3)
the dbConn.

gdLtr&A Flips vendor specific database tracing on or all. none yet

GDOI_ LJSTATUS The exit status in the dbObj (GDISUCCESS or GDLFrAL-
_____ _____ _____ URE)._ _ _ _ _ _ _ _ _

8.2 Low-Level Error Functions

The low-level routines, summarized In Table 11, store errors In the dbConn. These functions
should not be called by user applications. Developers writing GDI functions that will be called by
user applications should be aware of these functions.

Table 11. Low-Level Erro Setting Functions

Name Descdpfon Man Page

gdLerror._qpp Sets error code and text In the dbConn.

gdLwarningaopp Sets a GOI warning. I the threshold Is sot to higher than GOI_-
WARNING or If the error IK code Is GOLNOERROR then the
dbConn status is set to 001_SUCCESS. Otmhewis the status is
set to GDLFNILURE.

gdLerror_unmx Gets eror code from Unix wrno and error teot from sysonnwbt N
a UNIX error occurred (for example, a muOcfailed). Stores in
dbConn by ceilin gd wnra.WA).

orasLqlca-error ORACLE-specific routine that stores SOLCA error information in omsk-qlcaerror(3)
th-e dbcbj. For use by PRO*C routines.
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8.3 Known Problems

Asynchronous Processing

Since errors are managed at the dbConn level, channels that execute commands asynchro-
nously should not belong to the same dbConn since they will overwrite each other's error status.
In this case, additional dbConn structures should be used.

ORACLE

ORACLE is signal-sensitive, using SIGINT for Its network communications. Specal ORACLE-
provided routines must be used to put alternate SIGINT handlers in place. For more Information,
see your local ORACLE Database Administrator.

POSTGRES

Be aware that POSTGRES error-handling In the current baseline release is weak and is being
addressed In the next release.

Baseline: 21.1 8-4



G01User (! Du kmactiof Mngeuennt

9. Transaction Management

A transaction Is a group of database statements that are treated as a single unit, i.e., the effects
are seen in their entirety or not at all. If queries executed Inside a transaction change the data-
base, those changes do not become permanent until the transaction Is committed. A rollback
negates all changes.

Each database manages transactions differently. By default, each POSTGRES and SYBASE
statement commits as soon as it has successfully completed; you must explicitly begin a transac-
tion to group multiple statements together. gdibegin.franO starts a transaction for POSTGRES
and SYBASE databases. No changes will become permanent until a gdi commitO is executed.
All changes within the uncommitted transaction may be undone with gdalrolibacko.

By default ORACLE Implicltly starts a transaction with the first database statement No changes
become permanent until a gd commito Is executed, and all uncommitted changes may be
undone with gdirollbackO. gdLauto~commito puts ORACLE Into a mode where every state-
ment commits automatically as soon as it completes.

Two conditions may automatically cause a commit depending on the database:

" A DDL statement, such as create or drop, commits pending changes even if the state-
ment itself fails.

" gdicloseO commits pending changes before terminating the database connection.

In general, it is better to explicitly commit or rollback by storing the proper statement in a query
string and executing it with gdLsubmrntO or by using one of the functions summarized in Table 12.

Table 12. Transaction Management Functions

Function Des cd plion Database

gdLbegntran Begin a multi-statement transaction POSTGRES, SYBASE

dLicommit End a transaction, making all changes permanent. all

gdL-roback End a transaction, discarding all changes. all

gdLavePokint Set a savepont. ORACLE, SYBASE

gdLauto_commt Have each statement automatically commit N it succeeds. ORACLE

Baseline: 21.1 9-1
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10. S-PLUS Database Interface

The S-PLUS database interface lets a user Interactively execute a database query at the S-
PLUS prompt, then transparently transfers database query results InW S-PLUS where they may
be manipulated with S-PLUS functions. The databases currently supported Include Montage.
Oracle, Postgres, and Sybase.

To use It, the user must know:

" The query language of the target database: SQL for Montage, Oracle and Sybase,
POSTQUEL for Postgres.

"* The S Language.

"* How to use the following functions described In this section:

Iibsdi Loads the S-PLUS Database Interface.
sdi.open Opens a connection to a database.
sdi.submit Executes a database query.
sdi.close Closes the database connection.

10.1 Starting S-PLUS

Figure 12 shows how to start S-PLUS and load the database interface using the Iibsdi command,
which creates the three sdifunctions (sdi.open, sdisubritn, and sdi.close) that are used for man-
aging a database connection and queries.

4 Splus
U-PLU8 : Copyright (a) 1983, 1992 Statistical Sciences, Inc.
* : Copyright AT&T.
Version 3.1 Woloase 1 for 8im MARC, 3un08 4.x : 1992
Load 8plus Database Interface by typing 1lbsdit(vendor)'.

"oracle" (default) or amontagew
Working data will be in /bame/gyoer/jean/.Data
> 1ibsdi(montagqe)
... dynamically loading montage database interface...

type ' llbrary(belpalibadi)° for help...

"~1

FIGURE 12. Loading S-PLUS Datanm Interlace

Sites may be configured to automatically load the Interface for a given database. Figure 12 is
from a site that uses Oracle and Montage; Oracle is set to the default, but in this case is being
overridden with the libsdi(lmontage7) command.

On-line help is available by entering Iibrary(help-Iibsdi).
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10.2 Connectng to a Databas

sd~openo establishes a connection to the databas and takes the folowing parameters:

vendor Name of the database vendor (miontoge. wrads, posilgres, or sybase).
account Database account.
password Password string.
database Name of the database.
server Database server name.
appnamne Name of the application (Sybase only).

Some, or even all, of the paramneters may be optional depending on the database. Figure 13
shows a user connecting to the nodc- Montage database, using database defaults for all paramne-
ters except the database namne.

a :Copyright ATIT.version 3.1 Hals," 1 for San WPARC, sun=~ 4.x 1992
Load Splus Database interface by typIng 'libsdl(venior)'.ad sp oraclew (isefault) or ;Y6ontae
Harking data will be in /hein/gymr/eW/.an .Data
1-l ibadi C fmontage")
... dynamically loading montage database Interface ...

type library(belpalibsdi)' for help...

-4.op-c "mtontage", database.noda)
oalet~ed sumooess fully

FIGURE 13. ConnectIng to ak Datbase

Figure 14 shows how databas errors are reported If the database connect falls.

U-PLOS :Copyright (a) 1988. 1332 statistical Solenoess Inc.
2 Copyright AT&T.
version 3.1 Release 1 for iam a&c, Banos 4.x :1932

Lod Nplus Database Interface by typing 'libsdi(venior)'.
"oracle" (default) or emeatages

Harking data will be In 1bome/gmc.er/ jenData
lbsdi('motag 0)

... dynnlaally loading montage database interface ...
type 1library(belp-libsdi)' for help ...

odi .open('Owntagmw, database-On'EpoSiajDatahase)
udl-open4s: Error 6: g9di..open: XZZYO Patal: database Uo..Suah...atabase does n

t exist In data/base MIJII3.USM: Can't login to server'
EMO opening database

FIGURE 14. Bad Database Connection
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10.3 Executing Database Queris

sdi.submit() executes database queries, taking the following parameters:

query String containing a complete database query.

maxrec Maximum number of records to fetch. If set to -1, all records will be
returned. if set to 0, up to 500 records wil be returned. Otherwise set it to
the maximum number of records you want.

verbose On by default, setting ft to 0 will suppress status messages.

debug Off by default, allows setting several debug levels to help troubleshoot any
problems that might occur.

Figure 15 builds and executes a database query, requesting just the first 50 rows. It then lists the
query result attributes and row count

3 qWsry c- "alet a tea miStr"
3x zC- SdI.Su~Int (cimzy, SO)

adi.mlt: qusry cmpletd uoosfully; 50 row(s)3 attrib (x)s
$iS:

[13 ll0~y" "om_dvLsq" a"ruimN.d" sobs-eare
[15 "ob onth- "obl,.day- "obutm" iat a type
[93 "o j asmo stc m.uouroe " "uflaq " W 5C'v

113] "location- "ltitswo" alo itude" "st-pos"

[171 "q.dat._tlinm  q.eooq dprdo toobul~ ma
[211 "bul-Asader" aouroe_id -ztrom.._dnt- "qo_wruion"
[251 "data .avall" ago..profa "np"nS*s "naurcfa
[291 *maaohbius" Otuple.aount"

1 xOtuplo.,ount
[1] 50

FIGURE 15. ExecutIng a datalý Query

Entering x at the S-PLUS prompt, partially shown In Figure 16, outputs the data loaded.

2- X

$Skey:
[1] 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2100

[163 2800 2900 3000 3100 3200 3300 3400 3600 3600 3700 3800 3900 4000 4100 4200
[31] 4300 4400 4500 4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700
[461 500 5900 6000 6100 6200

$ iomnftd 0qq:
[13 6064 6056 7056 7060 90U 15095S IS099 1509 1S059 15093 16063 16083

[13] 16083 16083 16039 16089 16089 16089 16089 16089 16089 16093 16093 16053
[253 16093 16093 16093 16096 16096 16096 16096 17036 17086 17086 11066 17036
[373 17086 17086 21066 23056 23140 24056 24093 24093 24093 26089 25039 25089
[49] 26059 25089

FIGURE 16. DsplayIng Data
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Any query legal for the target database may be executed. Figure 17 executes a more Interesting
query Involving a join query that selects two Montage array types. In this example, it selects all
available results (maxrec - -1).

: quwry c- "select .2.Prof-Pam an temp, .2.DepUtj!re= an depth fr m master &I,
measurmonts m2 where mlflfey a m2.UlIy -1 and Containm(Dow(lnt(lO, -175), Pnt(

207,-:S6)), al.Locatioa)w
"> x €- sdl.submlt(quety, -1)

adl.suumit: query campleted umceasfully; 51 row(u)
" attrlbutes(x)$Dames:
(1] "tempo depth- -ttple.oont"

FIGURE 17. ExOcutIng a JOIN Query

While any valid query may be executed, it is important to realize that the GDI passes queries
straight through to the target database. A query containing the Oracle outer join operator will fall
If sent to a Sybase database and vice versus. Ukewise, the Contains spatial function in the query
In Figure 17 is specific to Montage and will not work If sent to Sybase or Oracle.

Baseline: 21.1 10-4
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10.4 Plotting Results

Database query results may be manipulated with S-PWS commands. Figure 18 creates a motif
window and plots the first vector returned from the query results in Figure 17.

3, attclbutes(x)

M t~mp" "dph tiuple. oount"

motifl)
jiot (x$tap[[1]], -1 x$idepthul[], x1ab--remiratures, ylab-nDpth-)

FIGURE 16. Platting Resuls

Figure 19 shows the results In the modf window.

FIGURE 19. S-PLUS Plot (One Vector)

Baseline: 21.1 10-5
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Figure 20 and Figure 21 plot the first 10 vectors.

"~ plot (x~tamp([1,J -1 a x$daptblil)), xlabaO"Ypectwe". ylabuoftptbe)
"vairr(af rvwam(2, 5))

2 0ojr (I In (1:10)) 1 plot (x~tmpt[ij31 -1 0 x$depth(E1II. x1abautemp, ylaband
pth)

FIGURE 20. Plottn Multl Results

FIGURE 21. S-PLUS Plot (Ton Vectoes)
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10.5 Exiting S-PLUS

adLlose0) disconnects the S-PLUS session from the database. The commands in Figure 22 dis-
connect from the database and exit S-PLUS.

s di.•=lom ()

atI i lomd miocessfully

FIGURE 22. Ex0lVg S-PLUS

10.6 Transaction Management

Transaction management Is Implemented slightly differently In all the databases the S-PLUS
database Interface supports. The most notable difference Is between Oracle and the other three
databases (Montage, Postgres, and Sybase).

The first Oracle statement Implicitly starts a transaction, which Is not ended until a commit or roll-
back Is executed. If queries executed by sdi.tmt0 change the database, those changes do not
become permanent untlI a commit occurs. A commit makes all changes permanent as does any
DDL statement such as create or drop. A rollback undoes all changes. sdi.doseO commits all
pending changes.

A transaction in Montage, Postgres, and Sybase must be explicitly started using the conventions
of those databases.

Baseline: 21.1 10-7
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11. FORTRAN Interface
The GDI FORTRAN Interface provides database access from FORTRAN 77 applications. To use

it, the user must know:

"* The query language of the target database.

"* The FORTRAN 77 Language.

"* How to use the GDI functions and subroutines described in this section.

The software components listed below are referenced throughout this section. Contact your local
system or database administrator to determine the actual location on your system:

libraries The main GDI library Is named /gd.. Each database has Its own addi-
tional library, named /ftdPg.a for POSTGRES, Abgdioraa for ORACLE,
and fldisyb.a for SYBASE. Each database also has Its own link file,
named pg.linko for POSTGRES, oraintco for ORACLE, and sybIink.o
for SYBASE.

incdefiles The GDI FORTRAN include file is named gd_77.h and must be Included
in all FORTRAN source code that executes GDI calls. It establishes a
labelled common that contains standard codes for data types and error
handling.

sampl code Sample code is available in the GDI source code tree. For its exact loca-
ton, contact your local system or database administrator. The Makefiles In
this directory will be configured correctly for your Installation.

11.1 Document Organization

This section is organized as follows:

Section 11.2 Summary of all GDI functions and subroutines

Section 11.3 Database connection

Section 11.4 Query execution

Section 11.5 Error handling

Section 11.6 Complete sample program

Section 11.7 Problem tracking

Section 11.8 Known problems and restrictions

11.2 Subroutine and Function Calls

This section summarizes the FORTRAN function and subroutine calls, sorted alphabetically by
name.

The data type of each argument is listed in the right hand column. Character variables are of an
arbitrary length.

Baseline: 21.1 11-1
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Table 14. FORTRAN Data Types and Fuumctlm

Name Dow~wn Type

HEADER Variabls These header varllese are defined In gtf-177 h.

GDI DATA TYPES:
GDLINT2 integer
GDLINT4 integer
GD1_REAL4 integer
GDLREALB Intege
GDLCHAR intewe
GDLSTRING integer
GDIUNDEFINEDiner

ERROR HANDLING & DEBUJGGING:
GDISUCCESS; integer
GDLFAILURE intege
GDINOMAP integer
GDINOCONN integer
GDI DEBUGOFF itegew
GDIDEBUG...N integer
GDIDEBUIGVERBOSE integer

GDLADDJAAPjIELD INTEGER FUNCTION GOIADDMAPFREID (DBCONN.
MAPjD, DB-NAME, PGM_NAME,
DATATYPE, STR_.ýEN. ARRAYLEN)

ELIBE~a~L Execue a database query.

DBCONN Database connect 1D (see GDLOPEN). integer
MAPID Query map ID (see GDLOPENJJAP). integer
DBNAME Name of the database coljmn In the char

PGMNAME Nrne o tevse FOTAN aibl..
PGJ4ME Nae fth FRTANvaibleese Notr

DATAffYPE GDI data t"p of PGMIAME. Integer
STRILEN The length IN DATATYPE is a integer

GDILSTRING.
ARRAYLEN IN DATATYPE Is an aray, the numb~er of integer

elemenis In the array. This wil always be
0 for ORACLE and SYBASE.

fi&LWR. GDLSUCCESS or GDLFAILURE. integer

Baseline: 21.1 11-2
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Tbabe 14. FORTRAN Data Types and Funclho

Name Type

GOI_CLOSE INTEGER FUNCTION GDLCLOSE (DBCONN)

PURPOSae Close the specified database connecton.
INPUTARGFNT(,

DBCONN Database conned ID (see GDLOPEN). integer

SGOiSUCCESS or GDLFAIWRE. integer

GDLCLOSE..MAP SUBROUTINE GDiCLOSE_MAP (DBCONN, MAP_ID)

Ends definition for a query mapIng.

INPUTA M
DBCONN Database conned ID (see GDI_OPEN). integer
MAPJD Query map ID (see GDI_OPENJMAP). integer

GDLDESTROYMAP SUBROUTINE GDLDESTROYMAP (DBCONN, MAPID)

Destroys mapng.

INPUT ARGUMfENTS.,

DBCONN Database conned ID (see GD[_OPEN). integer
MAPID Query map ID (see GDLOPENMAP). integer

GDLERROR_GET SUBROUTINE GDIERROR_.GET (DBCONN, ERRCODE,
ERRTEXT, MAXTEXT, STATUS,
SEVER"rY)

PURPOEQ - Retrieve the error forn the GDI error
handier.

INPU)T ARGUMdE~NTS

DBCONN Database conned ID (we GDLOPEN). integer
MAXTEXT Length of ERRTEXT variable. Database integer

message text longer than this will be
truncated.

OtJTPJT ARGUMIENT&:

ERRCODE Error code. integer
ERRTEXT Error message. char
STATUS GDI error status (GDLSUCCESS or integer

GDLFAIWRE).
SEVERITY GDI severity level (GDLNOERROR, integer

GDLWARNING, or GDLFATAL).

Baseline: 21.1 11-3
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Table 14. FORTRAN Deba Types and ftactiomn

Alamo Dsw*flen "

GOIERROR...Hr SUBROUTINE GDLERROR..NIT (DBCONN, DEBUG,
THRESHOLD, RESERVEDI,
RESERVED2)

PURPOE,1~ Initilaize error handling flags.

DBCNN Databas connedl ID (see GDLOPEN). irdege
DEBUG Defaul selling Is GOIDEBUGOFF. Inteer

GDL-DEBUG-P.N causes ermo messages
to be output to Mome
GDL-DEBUG-YERBOSE may cams
additional messages to be output.

THRESHOLD C~ontrols how severe an error must be In inegr
order to cause failuJre. The default settng
Is GDLWARNING, which means that
warning and fatal errons both return
GDLFAILURE to the calling routine. If set
to GOLFATAL. then only fatal errois
return GDLFAILURE; warnings return
GDILSUCCESS.

RESERVEDI Curretl not used. integer
RESERVED2 Currently not used. integer

GDI-lNIT INTEGER FUNCTION GDjIJNIT (APPNAME)

PMPOSE.- Initialize the GDI.

MUAL8QUAEME
APPNAME: Program name. char

RE71iWN GDLSUCCESS or GDLFAIWURE integer
GDIOPEN INTEGER FUNCTION GDLOPEN (VENDOR, ACCOUNT,

PASSWORD, DATABASE, SERVER,
APMPNAME)

PURPOSE: Open a connection to a database.

INUAB~MI
VENDOR Database vendor name; currently char

Includes oracle or posonre.
ACCOUNT Database account or user name, char
PASSWORD Password for the acmount. char
DATABASE Database name. char
SERVER Serve name (Sybase & Poetgres only). cMar
APPNAME Programn name. char

fi~l~i~ Database connection ID. GDINOCONN integer
means It tailed.
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Table 14. FORTRAN Data Types and Functions

Name a T"pe

GDLOPENMAP INTEGER FUNCTION GDIOPENMAP (DBCONN)

Establishes the relationship between
database query columns and FORTRAN
variables.

INPUTARGUMENT.
DBCONN Database connect ID (see GDO_OPEN). integer

REMIUU" Query map id. GDLNOMAP means it integer

failed.

GD1_SUBMIT INTEGER FUNCTION GDI_SUBMIT (DBCONN, MAPID,
QUERY, MAXRECS, RETRIEVED,
AFFECTED, MOREDATA)

Execute a database query.

INPUT ARGUMENT&
DBCONN Database conned ID (see GDLOPEN). integer
MAPJD Query map ID (see GDLOPEN_MAP). integer
QUERY Character string conltarnng a complete char

database query.
MAXRECS Controls how many instances are integer

retrieved. Should be set to the maximum
number of records that can fit into the
FORTRAN variable.

OUTPUTARGUMETS:.
RETRIEVED Records the number of recoids retrieved. integer
AFFECTED Records the number of records affected integer

by the query.
MOREDATA If the data available Is greater than Iogicar4

MAXRECS, MOREDATA wig be set to
TRUE.

RETURN: GDLSUCCESS or GDIFAILURE. integer

GDLTRACE SUBROUTINE GDIOTRACE (DBCONN, STATE, FILENAME)

Turns database-specific debug on/off.

INPUT ARU NT,

DBCONN Database connect ID (see GDIOPEN). integer
STATE TRUE turns trace on, FALSE turns It off. integer
FILENAME Output filename (SYBASE only). char
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11.3 Conroecting to a Database

This section describes how to initialize the ODI with GD)_INITo, connect to a database with
GDLOPENO and disconnect from a database with GD1_CLOSE0.

GDLIN/T() Initializes the GDI to communicate with the database(s) to which a program will con-
nect. GD)_OPENO establishes a connection to Vhe database. GD)_OPENO arguments were
described In detail in Section 11.2. But since not all databases use all arguments, Table 15 sum-
marizes which databases use each parameter.

Table 15. GDLOPENO Paraimetecs

Paramver ORACLE POSTGRES SYBASE

vendor yes y44 Ye

account Yes no Yes

password optiomal no Yes

database optional optional Yes

server no optional yes
appname no no yes

Some GD)_OPEN(O parameters are optional.

For ORACLE, password Is not applicable to opes logins (logins tied to operating system
accounts). Also the entire account/password connect string may be sent in via the account
parameter.

For POSTORES, If d~ataase Is not set, the connection will be set from the PODATABASE envi-
ronmental variable. If sefverIs not set, it will be set from the POHOST environmental variable.

GDL.OPENO returns an integer database connection handle that Is used by other GDI calls; Its
main purpose is to store error Information. Nt It is equal to ODLIOCONN, It means that the con-
neation failed. Example 17 Initializes the ODI and establishes a connection to a POSTGRES data-
bbse.

Exfanrle 17:

C ... Initialize the GDI and connect to POSTGRES database 'demo'rn

include '../../lnclude/gdlj77.h
charactor*3O VENDO0R, DBNAME. DBHOST, na
integer DBCONN, STATUS

C r-nInitialize program variables .

VENDOR . 'postgres'
DBNAME . 'demo'

MBOST - 'heel. s2k.borkeley.eodu'
NA -"
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C =-. Initialize GDI -rn

STATUS a GDLINIT ('sample')

C --- OPEN DATABASE CONNECTION ---

DBCONN - GDI_OPEN (VENDOR, NA. NA. DBNAME, DBHOST. NA)
IF (DBCONN .EQ. GDLNOCONN) THEN

... handle error, described In Section 11.5..
END IF

If the database and server parameters are set In the PGDATABASE and PGHOST environmental
variables, all parameters to GDIOPEN(), except for vendor can be blank.

GDI_CLOSEO discornnects an application from the database, demonstrated In Example 1s.

Exanmpe 18:

C -- ,, Disconnect from the database ...

STATUS - GDICLOSE (DBCONN)

Baseline: 21.1 11-7
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11 .4 Executing Queries

GOI SUBMIT() executes a database query and returns GDLSUCCESS IN the query succeeded
and GDIFAILURE If It did not.

The GDt distinguishes between queries that return data, as with a POSTQUEL retrieve or a SOL
select, and queries that do not return data. First we will look at queries that do not return data
results.

11I.4.1 Queries that Do Not Return Date

Example 19 creates two classes in a POSTORES database.'

Example 19:

character*1 00 QUERY
C This is not a retrieve so set MAPJID and MAXRECS to 0.

Integer MAPJD-O. MAXRECS-0
integer ROWSRETRIEVED. ROWS- AFFECTED. MORE_DATA

C -==am=== CREATE cnslerra CLASS -u--rn--...

QUERY. 'create cnaleffa (yearrnlnt4l, julday-int4, prociprnint4.' II
& 'tmax-float4. 'tmlnafloat4, tmeannfloat4)'

STATUSmGDL-SUBMIT (DBCONN, MAPJID. QUERY. MAXRECS,
& ROWS..RETRIEVED, ROWS-AFFECTED, MOREDATA)

C a-rn--rn--- CREATE sat CLASS ----- n--

QUERY- 'create ost (Iatrnfloat4, longnfloat4. time-floatS,' 1
& 't~mp..float4(6J'

STATUS-GOLSUBMIT (DBCONN. MAPJID. QUERY. MAXRECS.
& ROWS...RETRIEVED, ROWS...AFFECTED. MOREDATA)

GDLSUBMITO executes any query. Example 20 loads data Into anisefra, then updates one of its
attributes.

Example 20:

QUERY. 'copy cnsierra from Iusr/data/cnslerra.dat'
STATUS-GDL-SUBMIT (DBCONN, MAPJID, QUERY, MAX..RECS)

QUERY- 'replace cnslerra (crislerra.precipm -0.99) 'UI

& 'where ensierra~procip-0'

STATUS-GDILSUBMIT (DBCONN, MAP-ID, QUERY. MAX - RECS,
& ROWS..RETRIEVED. ROWSAFFECTED, MOREDATA)

Alter an update, ROWSAFFECTED should report the number of rows that were updated. Cur-
rently this does not work for POSTORES daftabases.

1. Example queries are from the Introdixtory Guide to POSTGRES by Emela C. Villaros-Bainto.
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11.4.2 Queries That Rstum Data

A query that returns data from the database has two steps:

1. Map each column In the query's retrieve NOt to a FORTRAN variable.
2. Execute the query with GDL SLJBMITO.

GDICREATE_M4P0 demOnsrae In Exuample 21, ullocates a mapping to establish relation-
ships between a query column and FORTRAN variables. It returns a MAP-1iD, which is used In
the other mapping calls.

ExanpAe 21:

C wmmumiminnimmmm Create a query mapping immrnmn

INTEGER MAPJID

MAP ID - GDLOPENMAP (DBCONN)
IF (MAP ID .EO. GDINOMAP) THEN

WARITE (6.-) GDLOPEN..MAP failed.-
END IF

ODLADOM4PFIELDO, demonstrated In Example 22, matches a database result column to a
FORTRAN variable. Each column In a query must have a corresponding mapped FORTRAN
variable.

Exanple 22:

C wrn--rn-mn-m Map Database Columns to FORTRAN variables mm

REAL LATITUDE(1 00), TEMP(6,1 00)
REAL'S TIME(100)
CHAR*8O QUERY

QUERY -'retrieve s~latitude, s~tamp, s~time) from a In sat'

STATUS -GDLADD...MAP _FIELD (DBCONN. MAPJD1.1'atitude',
& LATITUDE, GDLREAL4. 0. 0)

STATUS - GDLADD..MAP..YIELD (DBCONN, MAPJID, 'tamp'%
a TEMP. ODLREAL4. 0. 6)

STATUS - GD)LADDJJMAPFIELD (DBCONN, MAPID. 'time',
& TIME. GDLREALS. 0, 0)

Note that the terrp attribute In Example 22 Is a POSTGRES array attrbute containing 6 values.
This syntax is only valid for POSTORES database. Currently array support Is limited to 2 dimen-
sional arrays, and variables must be declared carefully. The size of the POSTGRES array must
be the first dimension, as In TEMP(6, 100). The number of rows Is the second dimension.

GDL-CLOSEM4POt , demonstrated in Example 23, ends the definition for a mapping.

Exan pie 23:
C nwf==End Query Mapping -a.nmnno

CALL GDICLOSEMAP (MAPJID)
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GDLDESTROVJ44P(,dmntae In Example 24. drops the mapping relationship, freeing
all local memory allocated.

Exan* 24:

C immmmmummDrop Query Map

CALL GDLDE$TROYJJMAP (DBCONN. MAPJlD)

The MAPID does not hame to be destroyed after executing a query. It may be moused in subse-
quent queries so log as the number of columns do not change or the data types of the columns
do not change.

Once the mapping has been established, the query may be executed with GOI_SUBMIT( , dem-
onstrated In Example 25.

Exampl 25:
C awm==m=mmmum Execute the Query mmnmmimi

integer MAXRECS, ROWSRETRIEVED, ROWSAFFECTED. MORE_DATA

MAXRECS - 100

STATUS.GDLSUBMIT (DBCONN, MAP ID, QUERY, MAXRECS,
& ROWS_.RETRIEVED. ROWS..AFFECTED, MORE.DATA)

MAXRECS Indicates the maximum number of Instances; or rows of data that should be returned.
It must not be set higher than the array lengths of the FORTRAN variables. The number of rows
actually retrleved will be stored In ROWS..RETRIEVED. If more data are available than
MAXRECS, the MORL _:ATA flag will be set to TRUE.
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11.5 Handling Errors

Some ODI functions, such as GD!_OPENO and GD!_OPEN MAPO return an Integer handle that
should be greater than 0 If the call succeeded. All other ODI functions return GDISUCCESS or
GDIFAILURE.
GDIERRORGETO retrieves specific error information. Example 26 calls GD!_ERROR GET()
after detecting- an error.

Example 26:

character'80 ERRTXT
integer DBCONN. DBERR. SEVERITY

DBCONN - GD1_OPEN (VENDOR. na, na, DBNAME. na, na)
IF (DBCONN .EQ. GDLNOCONN) THEN

CALL ODIERROR..GET (DBCONNS DBERR, ERRTXT, 80. STATUS.
& SEVERITY)

WRITE(O, -) ERRTXT
......... handle error ...

GD1_ERRORINITO Initializes two error handling flags, debug and threshold. debug and thresh-
old may be changed at any time. Example 27 sets debug to GDIDEBUGVERBOSE and
threshold to GDI_11WARNING.

Exaniple 27:
c ... Output verbose debug messages & treat warnings as fatal..

CALL GDL-ERRORJINIT (DBCONN, GDLDEBUGVERBOSE. 001_WARNING)

GD!_TRACE() turns database vendor-specific tracing on and off and may be called at any time.
Example 28 turns trace on.

Example 28:

c m..r Turn database tracing on ..-r

CALL 001_TRACE (DBCONN, TRUE, FILENAME)
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11.6 sample Programs

This section includes complete sample FORTRAN programs. Example 29 Is a POSTGFIES
example.

Exanpl. 29:-

C -- m---Sample POSTGRES program ----- m ---

include ../../Include/gdý_f77.h'

C define local variables

C iiimmommmmmami Connect to database minnnimiiiiiimnnnn

CHARACTERIO0 VENDOR. DATABASE, NA
CHARACTER*16 PRGNAM
INTEGER DBCONN

C iimminininini Error handling variables ---ni-m---ninminiminnniimin

CHARACTER*80 ERRTXT

INTEGER MAXTXT. STATUS, SEVERITY, ERRCDE

C iiiminininminm Query variables innnninnninmnnnnnnnnimnnnn

INTEGER*4 MAP ID
CHARACTER*0 QUERY
INTEGER MAXRECS . ROWS_-RETRIEVED, ROWSAFFECTED
INTEGER ROWS-LEFT
LOGICAL MOREDPATA

C ammamnniinniimainu Output Variables

REAL*B TIME(20)
INTEGER NSAMP(20)
CHARACTER*16 STA(20)
INTEGER I

VENDOR - 'postgres'
DATABSE - 'geodemo'
PRGNAM - 'gdi~f77_Mpjest'
MAXRECS - 20
MAXTXT a-80

C Some GDLOPEN arguments are Not Applicable (NA) to POSTGRES

NA a -"

C iiniiniin~niiniinihliinInitialize the GDI.nm=m.umnmmmwmmmmmmmminmmm

STATUS - GDkINIT (PRGNAM)
IF (STATUS .NE. GDISUCCESS) THEN

WRITE (6.*) GDIINIT Failed. Program exiting.'
GOTO 999

END IF
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C rrmnnmnnnnnmimOpen a connection to the database..,...mu.mm inm

DBCONN - GDLOPEN (VENDOR. NA. NA. DATABASE, NA. PRGNAM)
IF (DBCONN.EQ. GDLNOCONN) THEN

CALL GDIERRQR..GET (DBCONN, ERRCDE. ERRTXT, MAXTXT.
& STATUS, SEVERITY)

WRITE (6,-) 'GOL OPEN Feiled: Error Code', ERRCDE
WRITE (6.-) ERRTXT
GOTO 999

END IF

C Setting GDILDEBUG....N prints error* to the screen.

CALL GDLERRORJINIT (DBCONN. GDL-DEBUGLON,GDIWARNING,
a RESERVED1, RESERVED2)

C innriiimnimnnBuild aqurmmrnnrmnrrmrrmnrrrrmnn

QUERY . 'retrieve (w.time, w.nsamp, w.sta) from w in wfdisc'

C rnnnmnnnnnnnnCreate query mapping .wwwMOMnrMM--MUrrMOMM--rn-

MAP ID - GDIOPENMAP (DBCONN)
IF (MAPID .EQ. GDINOMAP) THEN

GOTO 999
END IF

C ... Map each attribute being retrieved to a FORTRAN variable. nr

STATUS - GDIADD_MAPFIELD (DBCONN, MAPJID.
& 'time', TIME, GDI REALS, 0, 0)

IF (STATUS .NE. GDLSUCCESS) THEN
GOTO 999

END IF

STATUS - GDIADDMAP-JIELD (DBCONN, MAPJD,
& I'nsamp', NSAMP, GDLINT4, 0, 0)

IF (STATUS .NE. GDISUCCESS) THEN
GOTO 999

END IF

STATUS - GDI ADD MAP FIELD (DBCONN, MAPID,
& 'sta', STA. GDLSTRING, 16, 0)

IF (STATUS .NE. GDISUCCESS) THEN
GOTO 999

END IF

CALL GDL-CLOSE_MAP(DBCONN. MAPJD)

C mmmriimnnmmExecus-e the query imnmmnmmnmniimmnnn

STATUS - GDLSUBMIT(DBCONN. MAP ID. QUERY. MAXRECS,
& ROWS_-RETRIEVED, ROWS AFFECTED, MORE- DATA)

IF (STATUS .NE. GDI_-SUCCESS) THEN
GOTO 999

END IF
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C ------------ a-- Print out retrieved data. -...............

WRITE (6') ROWS_.AFFECTED, 'rows satisfied the query.'
WRITE (6.') ROWSRETRIEVED. 'rows were retrieved.'
DO 10 1. .ROWS-RETRIEVED

WRITE (6,') STA(I), TIME(I), NSAMP(I)
10 CONTINUE

IF (MORE-DATA) THEN
ROWS-LEFT - ROWS._AFFECTED - ROWS.-RETRIEVED
WRITE (6,') ROWSLEFT ' more rows ire available.'

ELSE
WRITE (6,') 'No more data exists in the database.'

END IF

C --. ,--,-....,-. Destroy query mapping. , ...

CALL GDLDESTROY_MAP (DBCONN, MAPID)

999 STATUS - GDLCLOSE (DBCONN)

END

When run on a database containing seismic data, output looks like this:

% gdLf77.pg_test

63 rows satisfied the query.
20 rows were successfully retrieved from the database.

BLA 636710425.00000 14280
MOX 636710761.05000 1180
MO 636710786.05000 1180
MO 636710786.05000 1180
WRA 636710849.49200 2400
WRA 636710849.49200 2400
ASAR 636710887.89900 2400
ASAR 636710887.89900 2400
ARAO 636711023.70900 4797
ARAO 636711023.70900 4800
LTX 636711827.00000 10320
GRF 636713180.00000 2400
GRF 636713559.00000 2400
KBA 636713564.00200 12000
ASAR 63671,3609.66400 2400
ASAR 636713609.66400 2400
NRAO 636713630.60300 4792
NRAO 636713630.60300 4800
GRF 636713920.00000 2400
GAR 636713921.69900 2400

43 more rows are available.

11.7 Troubleshooting Tips

Here are a few tips for when things do not work as expected:
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"* Test database queries Interactively before putting them into a program.
" GDDIERRORINIT with the debug flag set to GDIDEBUGON outputs errors to the

screen.
"* GDiERRORINIT with the debug flag set to GDIDEBUGVERBOSE outputs

debug messages to the screen.
"* GDITRACE set to TRUE outputs abase-specific debugging messages.

11.8 Current Restrictions

POSTGRES
* GDLSUBMrro

ROWSAFFECTED will not be set unless the command was an APPEND.

Built-in Types
The following built-in types are not directly supported yet. The GDI will return these
types as strings to the application.

large objects
types composed of a structure, such as box and polygon

" User-Defined Types
The following SEQUIOA types are handled:

char2

char4

char8

Adding new types requires changing source code and recompiling. We are working
on a strategy to dynamically manage types.

" Database Nulls
If a database attribute is NULL (I.e., it does not have a value), the output variable will
be assigned a value as follows:

GDLINT2, GDUINT4: 0

GDLREAL4, GDLREAL8: 0.0

GDlSTRING: blank padded to the size of the FORTRAN
variable

GDLCHAR: blank

" Named Columns
The GDI cannot detennine the type of some named columns.

Instead of this: retrieve (my-nameup.name) from p in foo
Do this: retrleve(p.name) from p in foo

Baseline: 21.1 11-15
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GDI-G _,ASTmcrs (1) USER COMMANDS GDLGEN.,ASTRUCTS (1)

NAME
dij =,A,,atcts - too to gSmm header Noes catain smgw e

decilarions for the GDI's AniySututs constructor.

SYNOPSIS
u.gjfe , ar par=u .MgnAsuc•tLW

PAR PARAMETERS
MuccoUR database accountu/assword and conAnc Ming if requird
vendor datAbme vendor nmie

query syntactically conc sOl solemene. NO where clause

strucmame name of the saucau' to be enerated, first letlae caiuadized by convention

DESCRIPTON
This tool creats d stcturs bemd on dte columns resulting frm a dubate quary and Ouqpts them
to a header file. The strucues usually corespond to a table SMucM but could be a sub or mupeset of
any combination of relations. Queries we submted with gisubmio. The ArmyStucts costuctor
and the header generated by IdigmAstructs emulate hibdb3O styie aym fetches in that the woples are
returned in an array of strucnues. See gdi submitO for a complM description of how to fetch data
with the GDI.

One of the data sbtuures contais "NA" values for each amtbut or column. These values ae
obtfined frm the daUtbe table na alm. The m value table has 2 fields, atibute and na value.
Both we of type char(30). The not vailable value for a specific attribute cm be sredin this Wt .
If the attribute does not exists in na adw or the able does not exist. defaul values ar used. The
default for innt and floats ae -1 and -999.0. The default for a sring is a "-".

The select list of queries using the generated heade Me must conespond to that of the query used to
create the strucues. Every column in the query must have a column of the same nune and type in the
header file. The columns in the select list may be a subset of the original list and may appear in any
order.

The header files may be used in cojunctio with gdi add AnayStMctsO and gdijetArrayStnUctsO.
Ths functions provide a layer wound gdisubnitO. ainseO, and the dbObj.
gdi".etArayStructsO submits the query and retrieves the mray of tuples from the dbObj. The dbObj
is freed by the function and the array of nples is retuned to the calling application. It is the reponsi-
bility Of the alicatiOn to free the resus. gdiadd_ArraySu sO takes an ray of tupe and ine
them into a database table. The dbObj required by Sdin0O is cesated by the function and destroyed
before the function reuMM. See ttArrayStruc submit and tlt ArraySAtructs insert in
hlbgendb/e for usage.

The sample parfi below would genat arival_ csh:
acmount= reakime/realdme@t:uroldev6033"
vendor="oracle
query=-SELECT * from arrival"

stnuctnun'Arrival"

DIAGNOSTICS
GDI SUCCESS

No problem generating the header fWle.

GDI FAILURE
An ersor occurred

FILE
Sdigen_AnayStructs.c

Sun Release 4.1 Last change: 12127/93 (v20.2) 1
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NOTES
Not jinpieanted for FORTRAN.

SEE ALSO
dlpWWKt(3). iiMbmit(3), iladdArmySruciu(3). giljet ArrystruCts3), libdb3O

arry fetch(3)

AUITHOR
Mari Mcieil, SMIC Geophysical Systems Operadon November 1991

2 Last change: 12127)93 (v20.2) Sun Release 4.1
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NAME
sdi abort - abort the current command

SYNOPSIS

lit
gd_ abort (coms)
dbC•oeu *cWm; I. (i) dwals connection .1

DESCRIPTION
gci_sro mcdl 0 query activity on a given dbComa however, behavior may be vendor depandenL
For ORACLE. if no command is curently exacutin ad the next routine is a fetch, the fetch will be
asynchrmously aborted. For SYBASE and MONTAGE, commands on all query channels associated
with the dbCwn will be cancelled. diaobtO has no effect for POSTGRES.

ARGUME S
COS The daalb• connector for the connection which the chml was opened on.

DIAGNOSTICS
Sdiaborto returns one of dte following samus valhes
GDI SUCCESS

Abort succeeded.
GDI FAELURE

Abort failed possibly the databos connectim dropped.
FILE

gdiaorLc

SEE ALSO
gdi~pod(3)

AUTHOR
Jem T. Anderson, SAIC Geophysical Systems OWation, Open System Division

Sun Releae 4.1 Last change: 12W28j93 (v203) 3
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NAME
gdiaod_ArrayStnicts - Insert an wray of strucum into a datbae table.

SYNOPSIS
'dud "ibidLb"
aclaude "4ype>__M"uctA-

fat
gMdddArrayStUcts (c=rn, tMalem, aMy, stple, y)
dbComa ,ca; /* (i) databme coumecion */
char *tablemame; /* (i) database table 0/
vow *atay; /* (i) aray of atrncts $/
'at mtupe; I* (i) num of maples in the aray ,I
ArmyStuctsArp *type; I (i) 'ucue definiion .

DESCR-PTION
gdiadd _AnyStucts0 inserts the data in an may of trctures into a database table. Headers contain-
mg a structure definition with fields coreponding to the columns of the table ame created with
gdijen.Asructs(l). Although the structum may only contain fields that correspond to columns in the
database table, the order of the fields in the structure need not match the order of the columns in the
table.

ARGUMENTS
-OM The database connector.

table name The database table into which the damt is to be insted.
array The amy of structures containing the data to be inserted into the database.

nmtule The number of tuples in the army.

type A description of the arry structure, the "NA" values and other information needed to
process the array for inpuL The descripion is contained in the "<ype>_Astructs.h"
header.

EXAMPMZ
The following example uses a header dumped by gdijenAstructs(l) using the query, "select * from
arrival". Th structure definition in arivalAstructa is shown below.

typedef stct aival {
char sta [7];
double

00ng midat;
long Out;
long clanid;
char Clo [91;
char a [2];

double deldi
double azimuth;
double delaz;
double Si
double delslo;
double em;
double fact
double amp;

4 Last change: 12127)93 (v20.2) Sun Release 4.1
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double W
cbr clip [2];
c.ar f. [3];
double art
char qual [2);
cbsr aahb [16];

char hkle [1(iS];
)/rival;

The following code segme inserts data into the dambese.

#cwlde "libigh"
#mdude "arrival-Astuucts"

dbConn *can; I* databme connet /
char *table = "arival';
Arrival *tuples; /* aay of tuples ,/
ijt atuples w 10. /* number of tupies in ftaay*/

int ar code; I* earo handling variables */
char err text [200];
dbStatus rah
dbErrLev severity;

... initialize dhe GDI, open a database connection ...

... create an way of upis ...
if ((ntuples • mgiapdA yStructs (cam, tble, (void *) tuples, ntuqpes,

&ARRIVALCONTAJ _DEF)) < 0)

gdi_eprr.et (con. &ercde, eriý _ext, sizeof (emnext),
Astazfs &everity).

... hIxlf eeeror ...

DIAGNOSTICS
gdi a_/ddAmyStructs0 retum s the number of tuples insered if successful, otherwise it returns -1. Error
codes and messages may be retieved frm the datbs connector with gdiprrget).

FILE
gdiArrayStructs.c, gdi_ArraySact.•h

SEE ALSO
_.i.wrorjet(3 ). SidUa ,Ast',,(l). IMp.t.AnaWSbrc )

AUTHOR
B. MacRitchie, SAIC Geophysical Systems Operation, Open Systems Division

Sun Release 4.1 Last change- 12127/93 (v20.2) 5
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NAME
gdiauo _commit - Enable or disable auto commit mode

SYNOPSIS

,at

gilutocmmkt (coon, mode)
dbCom *com; to (i) database connection 0I
lot mode; /* (i) auto commit mode, TRUE or FALSE ,I

DESCRIPTION
A database tansaction is a statement, or staements, tiad as an atomic unit. H auto commit is
enabled, each database statement s a ead as a trawasion and the runls w automatically commintted
when the statement is executed. TMe amo commit mode is coualled at the connector level (rather than
the channel level).

Note that the ability to enable or diable the auto commit mode is only implemented for ORACLE con.
nections. The auto commit default mode for ORACLE connection is OFF. SYBASE always commits
the results of each statement at execution time (essentially auto commit is ON) unless gdi begin tran(3)
has been called.
The at of the auto commit mode for a connection may be ascertained through the
GDJAUTOCOMON(,on) mamro.

ARGUMENTS
co11 The database connector.

mode The auto commit mode to be set. TRUE enables auto commit. FALSE disables auto
commit.

DIAGNOSTICS
gdi ato ommit0 returns one of the following status values
GDI SUCCESS

o-t umceeded.
GDI FAILURE

Operaion failed; possibly the connection dpped.
FILE

gdi tran
SEE ALSO

8Mbe&ginm(3), gdil_ mnlt(3), gil rba_ (3), 0LveoWt()
AUTHOR

B. MacRitchie, SAIC Geophysical Syssems Operation, Open Systems Division

6 Last change: 12=27/93 (v20.2) Sun Release 4.1
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NAME
gdi begirn i - Explicitly begin a transaction

SYNOPSIS

'at
gil beghtram (coma, chamo tramuame
d0Cm 'omas; /. (i) databaef connection 0/
111t Chou".; I' (i) cheanel number 'I
char 'tr -a s ame; I'(i) transection nmew'

DESCRIPTION
A databme transaction is a statement, or statements, utesed =anatmnic unit. gdibegin tran expl-
citly begins a transactionL The toansection is ended by a gdicaunmitO or gdi relbacko. A uxanmctio

acqir slok on data a it queries or updates tie datinse The locks acquired during a trausaction am
released at the next commit or rollback. inaTiwous uhould be as tight and small as possible so lock
resource needed by other database processes we wmissd back to tde systemi
Transaction Management is implemeaNed slightly differently in all die database the gdi supports.
gdi~begmnn cretyhsnafect on ORACLE databases since the fmrs ORACLE statement
implicitly starts a transaction, which is not ended until a gdi comznitO or gd rolibecko occurs.

ARGUMENTS
COR 71m database, connector.
chammo Tbe charnel number (SYBASE and MONTAGE). SYBASE trasactions are handle at

the DBFROCESS levl. MONTAGE tranmetioms me bandled at die database connection
level, but each gdi queiny channel mop s o a separa databas connection. The channel
argument is ignored for ORACLE and FOSTORES.

tram mae Transaction tnae of die transaction to be strued. This argument is only valid for
SYBASE which allows nested, nanmed tanisactions.

DIAGNOSTCS
gdb~egin~tranO returns one of die following status valuec
GDI SUCCESS

Oprto- ucee
GDI FAILURE

Operation &aile4 possibly doe conneiction dropped.
FILE

gdihurac

NOTES
Not implemented in MNRES yet.

SEE ALSO
hdi-CoM0t(). 94lje1_bou~tde(3). 2lLrnlMbck(3). uiLsavepim(3). gdLwse dboptlm(3)

AUTHOR
B. Mwacitchie, SAIC Geophysical Systems Operation, Open Systems Division

Sun Release 4.1 Last change: 12d27/93 (v20.2) 7
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NAME
#dicpmnnelis open - is chamuel open?

SYNOPSIS
#bdude -MbgdLbh

lot
gMiopenchmnl (coma, chuum.)
dace. ocom; I. (i) databue comnecfo .
lot cham.; I.(i) ch~mist number/

DESCRIPTION
gdinhieqso~ peno reiunn TRUE if a given channnel is open. or FALSE if it is foL

ARGUMENTS
cmii The, databue canomasr for 1he coouaecdom the chuanl was opened on.
chmoo Chuinel number of die dunnel to be checked.

DIAGNOSTICS
gdi channel its openO returns one of the following sans values:
TRUE Chuinel is open.
FALSE Channe is no open.

FILE
gdichannd~c

SEE ALSO
gdl dame chamne(3), gdl op.. chwmI3)

AUTHOR
B. Macjwitchi SAIC Geophysical Sysiems Opeation, Open Systems Divisio

8 Last chuige 12#27193 (v20.2) Sun Release 4.1
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NAME
sdi close - close the specified databse connection

SYNOPSIS
#Ido& -NbgdLb-

gdlcFlmf (to=)
dbComi scamn; I. (i) database connection .

DESCRIPTION
gdfilpseO closs a qVecific connection to the datsbase and fiuc dke dbComn atniezw.

ARGUMENTS
utum The databas connector for dfe connection to he closd.

DIAGNOSTICS
gdiclseO retumn one of dhe following suatus values
GDI-SUCCESS

Connection successfully closed.
GDI FAILURE

Not conniected to databse
FILE

gdicon.c
SEE ALSO

gdiope.(3). gdi dead(3). gdilezit()
AUTHOR

B. MacRitchie, SAIC Geophysca Systems Opeation. Open Systems Division

Sun Releue 4.1 LAM change 1=d7/93 (v20.2) 9



ODILCLOSE..CHANNEL (3) C LIBRARY FUNCTIONS ODI Q.A)SE CHANNEL (3)

NAME
gdicilosechannel - clase a database chsane

SYNOPSIS
#khl bLgdLh"

g0_0s cls bmuel (am. chain)
dbCeini *cnan; I.(i) dotibas camaedo *
hat cbainmo; /'. (i) climuel nmuber 0/

DESCRIPTION
gdi clse chazutlO close a specified channe

ARGUMEMT
am Tb3 dateabas connector for the caMINetma the chunel Was OPened on.

chanino Channel namber of die channe to be closed
DIAGNOSTICS

g~diclos-chaumnelO returns ane of the U30lwiag stemus Values:
GDIJSUCCESS

Succeeded in closing chiarne.

GDI FAILURE
Could not close chuune, possibly because the connection dropped.

FILE
gdicphannel

SEE ALSO
gd1_chammekhop.(3). jdlogpe~mhms(3)

AUTHOR
B. MacRitchie, SAIC Geophysica Sysmms Opeamion, Open Systems Divismo

10 Laut change: 12127093 (v20.2) Sun Releas 4.1
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NAME
gdi_commt - commi current tiarmction

SYNOPSIS
Nmdud "hgdULh"

gdli.l-- (men, chaaa, tak i )
dbcom *CM; /0 (i) bei connection .1

iN cin ; /* 0) chaniel Inber "
char *tram ae; /. (i) Uaibnsion m *I

DESCRIPTION
A detabme tranaction is a statemnt, or statenis, Owed as a atomic uniL gdi commi1O ends the
cmurent muactio. by vplying aU chags to the dtbme.

ARGUMENTS
- The database connector.

chmno The channel number (SYBASE and MONTAGE). SYBASE ransctions ae handled at
the DBPROCESS level MONTAGE tramsactions are handled at the database connection
leveL but each gdi quey channel mqu to a sepwae databese connection. The channel
argument is ignored for ORACLE and POSTGRES.

tra'IIme Tmnactin name of do transaction to be committed. This argument is only valid for
SYBASE which allows nested, naed transections.

DIAGNOSTICS
gdcpommito retrnas one of the fowing stats value:

GDI SUCCESS
Commit succeeded.

GDIFAILURE
Commit failed, possibly the connection dropped.

FILE
gditran.c

SEE ALSO
gdjronbaw(3), gdiAvepobt)

AUTHOR
B. MwRitchie, SMC Geophysical Systems Operation, Open System Division

Sun Release 4.1 Last change: 12/27)93 (v202) I1
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NAME
Odiead - delammies if a duzdab connection is dead or live

SYNOPSIS
#bw -Nbgd"h

hat
ggl ded (cama, dhin..)
dbCaino sarns; (i't) detueb connection s/
10t *Chasmo; I(i) dtinbae chums! nmnber s1

DESCRIPTION
adideadO papp the dawbue ID deluimine, if a dasebase connection am still esftabised

ARGUAMNT
mm Thme database connector for thme connection to be emmed.
dihmo Thme databas chuAne number for the chinmne io be aesed.

DIAGNOSTICS
OgdWdaO meumn one of the foamoing status values
GDI-SUCCESS

Counection to database is OK.
GDI-FAELURE

Not connected to detabase
SEE ALSO

IMdlosae(3), gil zlt). gdIMapem3)

AUITHOR
Joan T. Anderson. SAIC Geophysical Symtms Operaton, Open Systems Division

12 Last cbwWge 12427093 (v20.2) Sun Release 4.1



ODI •ERROR FLAGS (3) C LIBRARY FUNClTONS GDI ERRORFLAGS (3)

NAME
gdiro__ftla - retrieve debug mad threshold suetins

SYNOPSIS
#bldwk "NgL-

hat

gi_ rroritap (cormn, debug dreshold)
dbCo ncoma; /. (i) hWaue comnector I
hat *debug; /. (o) ODI DEBUGO N, GDIDEBUG OFF, or GDIDEBUGVERBOSE */
lht obruuhold; /* (o) GDI WARNING or GD1 FATAL ,/

DESCRIPTION
Eors amw handled on a connectin by comnection binas. gdi_errr _sO retreves the curent setings
of debug and thre.hW for a specified connection

ARGUMENTS
MM "Mw database connector. If NULL, ges global ro flags.

debug GD! DEBUG OFF by default, if set to GD1 DEBUG ON, arros we outpu automad-
cally-to s$der GDI DEBUG VERBOSE caus numerous debug messages as well as

-aw and warning. to be output to sideff.
threshold Contols the dueshold at which an er= or warning carns a GDI FAIU• . A dhres-

bold of GD! WARNI caunes all wings and ems to be intepreted as failures. A
threshod of GDI FATAL canes only fatal earm s to be interped as failures.

DIAGNOSTICS
gdi_ errýrfsaO always rmum GDISUCCESS.

FILE
gdierror•

SEE ALSO
gdl er)rorpt (3). gMWrrrk()

AUTHOR
B. MacRichie, SAIC Geophysical System Operaion, Open Systems Division

Sun Release 4.1 Lan change: 12/27193 (v20.2) 13



GDILERROR-GEr( 3) C LIBRARY FUNtCTION GDI ERROR GET (3)

NAME
jdienwmja - namiee war iformation ftvm ds database connection

SYNOPUSI
#kdwde lbg~"-

lot

@a rr361 (COME., Omends, 0nhu94 iMU144t sim*n sevrity)
dbCo.. *Com; /a' 0) dstme commectiona.
lint *errcod; I. (o) specific am code .
Chai *errtaxt; F.(o) 0,0r an *1
lInt maxtt; /*(i) lengt Of intex vviab*/

bit oseveriy; /0 (0) severiy 0/

DESCRIMTON
Enmr we reported an a coninection by connection basis. gdiesrmrgeO retrieves wari infuxiation
froin the dauabae connecimr

ARGUMENTS
-mNW lbm database connector If NULL, gloal error information as retrieved.
arcode Specific error code,
erruez Message text for fth eam code.
maxteit Size of dhe emutet swring, controlling how muc~h taxt may be copied into the users emrexi

samaa GDI SUCCESS or GDI FAILRE.
sevrit GD! NOERtROR, GD! FATAL, or GDI WARNIN.

DIAGNOSTICS
gdi~erroretO always mwhim GDI SUCCESS.

FILE
gdi~e~rm.c

SEE ALSO
gdiWrorlagu3), gdai eni 'Ut()

AUTHOR
B. MacRitchie, SAIC Geophysical Systems Opeation. Open Systems Division
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ODI-ERROR lNIT (1) C LIDRARY FUNCTiON GDI ERROR IMT(3)

NAME
gdiefoýMxut - initiale emro handing flP

SYNOPSIS

gil_ error ik (comin, debug thrembeli, reas ve1, rewrved2)
dbCbma *amm; /0 (i) da~me connection .
wit debug; /* (i) GDILDEBUG...OW, GDI-DEBUG ON, ODI DEBUG VERBOSE ~
Ihe dhuholi; I.(i) ODI WARNING or GDI FATAL *
INe rueryedl; am unoe io
hIt resevedl; /0 flo wed *

DESCRIPTION
Errors we lhandled on a counhection by connection basis. gdi...cwmuWt initialies the debueg and dhres-
hold flaps for a detabmn connector debutg Cantios oPtic.. ouPu of error to sideff. threhold sets
the level of amro or warig tha is woeotd as a failure by dhe GDL

ARGUMENTS
em Tie database connctor. If NULL,. sets global eRifaps and initilizSW goal mi idi-

cala.
debug GDI -DEBUGQOFF (FALSE) by defauL If set ID ODI DEBUG ON (TRUE), error are

owzautomatcly to siderr. If se to GDI DEBUG -VERBOSE, non-rro debug mes-
sages are ouput auomnatcally to stdeff.

threshold Sea dw ftheshold at which an amro or warnigg causes a GDI FAIIURE. A theshold of
GDI WARNING cause all1 wrMup and error to be MWete as fa=Lurs A threshold of
GDI FATAL causes only fata errors to be vaW ase failrs

reservedi Reserved for fbutur use.
reservedi Reserved for futue use.

DIAGNOSTICS
gdil erorjint0 always reorn GDI SUCCESS.

FILE
gdi~erro.c

SEE ALSO
gdl_ error IAag(3), vMlerrojet(3)

AUTHOR
B. MacRitchie, SAIC Geophysical SYstMS Operaion Open Systems Division

Sun Releas 4.1 Last change: I2/27#93 (v20.2) 15



GD EXIT (3) C LIBRARY FUNCTION ODI EXIT (3)

NAME
pliexit - close a11 open dauibmb connectons

SYNOPSIS
*#bdwa -W"

gIleik 0
DESCRIPTON

Sdeuilo closs all open database conaectons, fremsn all databasue connection structre (dbConn).
DIAGNOSTICS

gdfi...xia always minus GDLSUCCESS.
ME

rlicponnx
SEE ALSO

gMldoue(3). gIl dgmd). gileein()
AUFROR

B. Macmkchie, SAIC Geophysical Systems Operation. Open Systms Division
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GDI FLUSH(3) C LIBRARY FUNCTIONS GDIFLUSH(3)

NAME
di flush - discard uWn csd quey reults

SYNOPSIS

ht
gdiPm- (con. dcimo)
dbCo *coses; /* (i) dasabase connection 1
lot dcummho; /* (i) channel number 0/

DESCRIMPION
gdi lushO dumps any unpmcsscd query feults fom the maM Medy Mxud qury. For ORACLE,
dis cancels a query after the desired number of rows have been fisched and frees my resources associ-
ated with the cursor. For SYBASE, it cancels amy rows peading m the DBPROCESS results buffer in
cas the user did not process afl rows in dte result set.

ARGUMENTS
€ma Tie database connector for the connection the chamel was opened on.

hnmo Channel to flush.

DIAGNOSTICS
gdfOjush( returns one of the folowing sna values.

GDISUCCESS
Succeeded in glushing channel.

GDI FAILURE
Flush W14,d possibly the database connection dropped.

FILE
gdi cbannel.c

SEE ALSO
gdlabort)

AUTHOR
Jean T. Anderson, SAIC Geophysical Systems Operation, Open Systems Division

Sun Release 4.1 Last change: 12/27i93 (v20.2) 17



GD! GET ACCOUNT( 3) C LIBRARY FUNCTIoNs GD! GET ACCOUNT (3)

NAME
gdi~gaewount - get databanse account nine from databm caanector

SYNOPSIS
#bdude -NbgdLh-

mt
uiljstapccouut (com, aCcauMi, ter)
dbComm *cama; I. (i) dabtabe connection .
char *Iacoumt; /0 (0) account nune *1
tnt kmr; /* (i) length of mcount argument .

DESCRIPTON
Set..acwcounlo get the database account nune frm tho databas connector.

ARGUMENTS
COR Mw dalsibase connector.
accoulat Dautabse account name is fille in by fth routin.
Is. Length of the accout argument.

DIAGNOSTICS
gdioet-accountO retumns one of the foMowing status value.
GDI SUCCESS

Routine miceeded
GDI FAILURE

Not connected to database
FILE

gdi~ca=~
SEE ALSO

gMXetdatabme(3), gdiiget~ode3)
AUFHOR

B. MacRitch, SAIC Geophysica Systms Operation, Open Systms Divisio

IB LAst change: 12127)93 (v20.2) Sun Reline 4.1



ODI GETARRAYSTRUCTS (3) C LIBRARY FUNCTIONS GDI GET ARRAYSTRUCTS (3)

NAME
gdigeLArmayStucts - Get dhe results of a query in an array of structures.

SYNOPSIS
Anclude -NbgdLb-
#imclude -4ype>_Asbtrutsh-

'at
gdijetArrayStructs (coen, query, array, inazec, typ)
dbCom fom.; I. (i) database connection .
Char, *query; to (i) daetbme quary
vowd *sarry; I. (o) any of structs .
lint mmmwc; /* (i) maximumn number of records ID retriev
Array~trcftArp *type; I'. (i) structure definitimn.

DESCRIPTION
gdigetAnayStnacto submits a queay to a database and reurm fth results in an way of structures.
The wray of structures is allocated by gdijetArryStructsO.- It is the responsibility of the application
to free the any. Headers containig a structure definition, with fields matching dhe columns of the
quay are created with gdijeniAstructs(l).
The structure must contain a field for each column n fth query however the columns need not be in the
samie order as the fields in the structue. The structure may contain more fields than those needed to
match the query columns. The additional fields will be filled with default or "NA" value&.
Note that the structure generated by gdijenAstructs(1) matches the columns of a quey, not the
columns of a particular table A query selecting a single column from a table or a query selecting
columns from several tables may be used to generat the structure The only restriction is that each
column must be identified by a unique name.

ARGUMENTS
C0120 The database connector.
query The database: query so be submitted to fth databme.
arRay The address of die wray pointer to receive the query results. The results are allocated by

gdijetArrayStructs0. Noce: It is the responsibiity of the application to free the struc-

mmmcW The maximum number of records, or triples, to be returned from the databue.
t1W A description of the wray smrucahre, the 7NA* values and other finfomatio needed to

proceas the results for output. The description is contained in the "type>_Astructs~h"
header.

EXAMPLE
The following example ues a header dumped by gdijenAnmrcta(l) using the query, "slet from
arrival". The structure definition in arrival Astructsbh is shown below.

tyedd struct =riva
char so 17;
double k
low W
long nae;

log 1111id;
log iwd
char Cbu [91;
char Opas [9];
char stype [21;

S aun Rdelem 4.1 Last chag 12=7#93 (v20.2) 19



GD! GET ARRAYS7hUCTS (3) C LIBRARY FUNCTIONS GDI GET ARRAYSTRUCTS (3)

doublie W

double per.

Chau clip (2];
Cher fin [3J;
double 3W.
char qual [2];
char augh [16];

Chur Iddw r181;
Arrival;

he folowing code segment rturaews data from the database, displays the results, and the free's the
result own=.

#inlude -lbgd"h
hndlude "arfivalAstructsho

dbConn scamn I. database commecto .
char *qury = maelect *from arrval";
Arrival 00aple I' Wupes fmio the dmtbasee
mmt aaxtup M=10, /" maxiniwn number of tuWes to return .

zun aple. /. number of tuples retmurd *

mnt err code, /* errr huidliag variables .
char ar .'em [200];
dbSwus t
dbEnr~v seveiy

... initialize the GDI and open a databae connection..

if ((naimup - gdijat AnyStnu=t (cami quay. (void 0) &auples, maxWup
&ARRIVAL CONTAINER DEF)) < 0)

gdieprarget (coma, &aw code. ertuit, sizeof (erni=).
&8MtuS &swuaisy);

for ( 0; i < atnplea i++)

fprin (sulou, -%6s U8s %.3f %10d %10.3f %sO,

D*tuplesd OWipl awmat tupleallddate);

20 Lagt chuag 12#27i93 (4202) Son Release 4.1



ODI GET ARRAYSTRUCTS(3) C LIBRARY FUNCTIONS GDI GET ARRAYSTRUCTS (3)

free (NOW);

DIAGNOSTICS
gdigelAmryStrucWs rewis die amnber of tuples retrived if muccessful odmewis it reurns -1.
Eno3r codes and messages may be netieved fvim die databas connector with gdiemrorje(3).

FILE
gdiArraySmactsxc, gdLArrayStnacuh

SEE ALSO
g"di ddArayStructs3), gdlerrorjet(3). 0dJ=_s~ ~ucts(1)

AUTHOR
B. MacRitchie, SAIC Geophysics] Systems Operation, Open Sygtms Division

Sun Relem 4.1 Lont cbuge: 12/27193 (22)21



GDIG]ETrCOuJIrl ( 3) C LIDBARY FUCTONS GDIGETCOUNTER (3)

NAME
gdi..et couner - get unkque database key(s)

SYNOPSIS
Nadd. "lbgd•"

lat
gij..cmte " (cm, tablnme,m kq aa4 kes,, keyvahe)
dbComa scros; (i) datbase comection
char *taiblmas e; (i) name of key able
chr *lkyasie; (0) nne of key
lot inkey,; (i) number of keys reqmed
1=g *keyvalae; (o) hi&ghs key value; amgned

DESCRION
gdi.eounero asuns unique sequential numbers to inner idetMifr, called keys, in the database.
It naunges key ssignment in the named table, which utor the oine of the key in (keynme) and the
last number assigned (keyvalue). Given the sune of the key in keyname, gdijc counrer 0 remieves
its value from the database, increments it by the momut in keys, writes it back to the database, and
sters fie result in keyvalu to be used by the calling application.

ARGUMENTS
C011 lbe database conmnctor.
tablename Name of the able used for dispensing key value.

keymaie Name of the key.
ukeys Number of consecutive key values to assign.

keyvalbe High unique key value requested.
C EXAMPLES

The following example gets one uuesgid key from the lasdd table accessible by the current account

hachade "Iibgdim

dbConn *cnn;

/, variables for call o gdije counter
char *tablenume = "lasti; I* name of key table */
char *keyname = "mesgid; /* mine of key */
int keys; /* nmber of keys to get*
int keyvak /* unique key value ,I

/* Idl variables ,/
int eraroFode, mstus, severity
clar ercrstring [ODIERROR _SIE + 1];

... open a &dwb coniecui n...

keys-I;

if ((gdi.sct_Mt•ecoM, tablename, eyname akeys, A-yva)) I- ODISUCCSS)

gdierrr.Set (am, &erro••_ode, ew_ string. zweof(errorsring),

fpxW (t(derr, Errr %d: '%s'*. error•_ode, errasmin);
exit (ODILFAILURE);

22 Lin chuge 12a27#93 (v20.2) Sun Release 4.1



GDI GET COUNTER (3) C LIBRARY FUNCTIONS GDI GET COUNTER (3)

If no error ccurred, keyval now contains one unique value the application may use.
If rAkeys was 5, keyvWl would contain the highest of the 5 unique ids the application may use. For
example, if keywul is 10, the application may tue key 6 tlmutigh 10.
If uikeys was 0, keyvul would contain the hast value usagned-and the calling application should not use
it since it was already used by anothe application.

DATABASE CONFIGURATION
The table must be created. for example:

SYBASE:
amate table lasbd

keyname chu(15) not null.
keyvalue int not null
Wdait datetime null)

ORACLE:
create table lasud

keynMe varchur(15) niot null,
keyvalue number(S) not null,

MOat daft);
The keynenie field contains die name of an intge primary or foreign key such as mesgid. The key-
value field contains the last value which was used for the key in keymnime. The lddwte field contains the
last time keyname was updated.
The table must be populated with the appopriate keynames for the database installation. The following
examples demonstrate how to inser a new key and initialie it to 0.

SYBASE: insert into lastid (keyname, keyvalue, Iddat) values ('mesgid', 0, getdate 0)
ORACLE: insert into lastid (keyname, keyvalue, Mdate) values ('arid'. 0, sysdate);

The hasdd table should be accessible to all who need to acquir keys

grant select, update on lastid to public
NOTES

gdijetc9ounterO explicitly commits the transaction on succeass or uw'41 it back if an error occurs. Key
values should be acquired before starting an SQL work group since the gdijget counterO is a work
group in and of itself.
Currently there is no mechanismr for recovering lost keys. For example, if an application gets a key
value and the system goes down before the application has used the. value, it will be last.

DIAGNOSTICS
The following codes am returned from gdiVt comutero to the calling application:
GDI SUCCESS

This routine succeeded.
GDI FAIDLURE

An error occured Specific error code and message may be retrieved with
gdi~enwojeto

FILE
gdijetcounter~c

SEE ALSO

Sun Release 4.1 Last chiaige: 12127)93 (v20.2) 23



GDI-GEF'COINTER (3) C LIBRARY FUNCTMOS GDLGET COUNTER (3)

gdiem lei (3)
AUTHOR

Jew And==.ui SAIC Geophysica Sysomm Opaawin. Open Sy~mu Divusio

24 Lont chose: 12127)93 (v20.2) Sun Rdeawu 4.1



GDIGET DATABASE (3) C LIBRARY FUNCTONS GDIGETDATABASE (3)

NAME
sdi i _daabase - get database nim fiam database omecoor

SYNOPSIS

lot
Idfje.dmabamu (caum, datawe, ke)
dbCom *COmB; /. (i) datamse connection 0/
char *database; /* (o) databmbe .nm */
lat km; / (i) knO of database argument .

DESCRIPTION
gdij•_daabauo s die databae um from de dambase, connector.

ARGUMENTS
COMUM The dobe conector.
databme Dubase name is Wiled in by dtis routine.
bIm Legth of the dataaw argumen.

DIAGNOSTICS
gdiadaabseO mums one of the following sums values.
GDI SUCCESS

GDIFAILURE
Not connected to database.

FILE
gdi conn.c

SEE ALSO
gdijetaccomt(3), gdi Igtmode0)

AUTHOR
B. Macltkcie, SAIC Geophysical System Operation, Open Systems Division

Sun Release 4.1 Last chag. 12127R93 (v20.2) 25



ODI GETr DDOPTION( 3) C LIBRARY FUNCTIONS GDI GET DBOPTION (3)

NAME
Sdijektbopion - Get the soft of a database Option

SYNOPSIS
bdldeEhgd&

fat
gWjstdhbopdlM (corn., chmn% opima, M9tti00
dhCm *cmm; I. (i) debsabe connection 0/
lot chum; I. (i) cdo"e namber *
dbOptiin GOpt ; /. (i) option onbemat *
char "mattg; /* (o)vale ofdie option 0/

DESCRIPTION
Mwe ate of various dagabose options may be remroved by sdjetGaoptkulO Some options we met at
the connection Ilevl other at the Channel level. Molt options ae ueciflc ID a database vendor. If the
value is requested for an option which is not applcable to the vendor, setting is Mef untouched.

A database option may be get fthough gdijget dboption(3). Sonme options, much as ODI PROC C. are
not setgabje but their states may still be retrieved.

ARGUMENTS
OMOM Ite database connector.

chmmo The channel nuamber. channo is ignoed by options dthat are at the Connector level.

option The option to be retrieved.

metting A char =may In which tie Wmeui mSriW will be stared

lam 'The iengt of the metting way.

OPTIONS
The following options may be retrieved:

GDI VERSION
The veruion number of the GDI libray.

GDIIIAUTO 0COMMIT
Oracle. ul1 if uat commit is Mn "0" if off. Auto, commit is off by defauL If auto
commit is on, each databas statement is automatically committed as soo as it is axe-
cued. If aumo commit is off, database statements me wostd as part of a transactio
which is expicitly commited or rolled back with idicommito or gdLrollbacko.

GDI-RO-COracle. 1l if pro*C mode is enabed, otherwime 00. The option applies to the entire
connecti=u. Pro.C as enabled by opening the connection using ouucleopeno. The
option can not be changed af terde connection has been opened.

USAGE
The example below gets the metting of GDJ-AUMrOCOMMT.

dbCD1M *cow
char *mltn
mnt Ien:

... initialize uid open a connection

if (gdijet dboption (conn, GDI DEFALITF CHAN. ODIAUTOCOMMIT,

Asettng, Men) I= ODL-SUCCESS)
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ODI GETr DDoPTIoN (3) C LIBRARY FUNCTIONS ODI-GET DBOPTION (3)

prbnz C'AMa Commit - %90, seting);

DIAGNOSTCS
0di20-60000on MUMu one of die follwing amom vaow&
GDI-SUCCESS

-P2to sucoee
GDI FAILURE

OPautWO faied pouibly the connecion droM&ed

Sdiops*"~

SEE ALSO
gilcm~lt3),gdiFolback(3). gil et dbopflos(3), oraclieope*n3)

AUTHOR
B. Mwacilchie, SAIC Geopbysical Systms OPeimion, Open Symtms Division
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GD! GET N4ODE (3) C LHIRARY FUNCTIONS GDI GET NODE (3)

NAME
gdigezwndc - got datsbuse node nouse fivom deal... connector

SYNOPSIS
#indmde -Mg"-

lint
giljemode(coma, mOdel lam)

dbComm *cmn; /* (i) dutabms connection s/
chor *so&e; ts (a) sode Sams*/
b" lam; /e (t)lemth of node, gzumnat 0/

DESCRIPTION
g&_zpecmodeO sm the dotabase node unow ham the dmabm camoeco.

ARGUMENTS
-ON The dabam connecto.

node Daudabae node anae isfilled in by this routine
km Lesgt uf the no&e vgumem

DIAGNOSTICS
gdfijgeanodeO retumns one of the following uIoms vain.
GDI SUCCESS

Routine succeeded
GDI FAILURE

Not connected to dotabaut.
FILE

gdi conn.c
SEE ALSO

vdf~geta"cmmt(3), gdi_"jet dtabau3)
AUTHOR

B. MacRichsie, SAIC Geophysica Sysems Operetion, Open Systems Division
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GD! II( 3) C LIBRARY FUNCTIONS GD!INIT(3)

NAME
gdipcVtadors - ge4 a list Of the vendors suppaite by GD!

SYNOPSIS

gdljetvemdou. 0
DESCRIPTON

gdi..getvaendor noauns a NULL taminuted =my of sumip conaining the names of the database yen-
dmais upprtd by the GD!.

SAMPLE CODE
cliv *Ovendors

vendors - gdijetvendor 0;

fWWm (sadow, "The Supprte GD! vendors are:'a);

for (i - 0 vendors[i] I- NULL, i++)

fprintf (stdout. "4%Lfit", veadoisiD;

Mfush (hadout);.

FILE
gdilinkxc

AUNITOR
B. Mwc~iacie, SAIC Geophysical Sysems Opeation, open Systems Division
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GD! -Nr (3) C LMRARY FUNCTIONS GDlnITr (3)

NAME
diinit - initialize the GD!

SYNOPSIS
#iwmlule "1111""

lit
gdimt (appn.e., gdihn)
chi' ,appame; /* (i) application nmwe/
chin ogdlhomc; /0 (i) GDI bowe dihcaory./

DESCRIPTION
adiunitO initializes the GDI.

ARGUMENT
appame Applicat name (actual ame the ezxecuWAl).

Mdilome Dirwcury where GD! is inamld. GD! auches dliomedb for the GD! vmdor
imerfac libraries to be dynamically kictd. If gdiWtO has Mo been called or if
gdihome is NULL or an empty string, ", then the GD! will use die environment vari-
able, GDIHOME.

DIAGNOSTICS
gdi-ini returns one of the following status values.

GDISUCCESS
GDI mcceusfully initialized.

GDI FAILURE
Failure in initializatio, possibly the application name was invalid.

FILE
gdilinkxc

AUTHIOR
B. MacRitchic, SAIC Geophysical Systms Operation, Open Systems Divismon
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GD!I.NSERT (3) C LIBRARY FUNCTIONS GDI INSERT (3)

NAME
sdi inst - Insert data into a database table

SYNOPSIS
bdiade "lbgdLb"

hist
gdl _isert (con.. tablename, daa")
dbCaor ocran; /I (t) database connecton
char *tbe - ; /" (i) databae taW nonewi
dbObJ *datai.; /. (o) dbObj - daa to be inserted ./

DESCRIPTION
gdinistO insarta data into a database table. The dma is contained in the tuplcs of the dbObj. The
tple costructor is used to access the data in the bp&L The column demim in the dbO•bj are ued
to dentify the columns of the database tat ane to •icve the data.
Dat is insetd using the fastest mode for the pentcuiar dasbm . In the coe of ORACLE, data is
inserted using aray ines. SYBASE inserts use SYBASE's bulk copy mechsusm.

ARGUMENTS
C The database connector.
tabl name The name of the table into which the data is to be insersed.

datain The dbObj containing the data to be insere
DIAGNOSTICS

gdi insenO retam one of the following status values:

GDISUCCESS
Insert executed successfully.

GDI FAILURE
Not connected to database or eror executing command.

FILE
gdi inser.c

SEE ALSO
gl..submit(3)

AUTHOR
B. MacRichie, SAIC Geophysical Systems Operatim Open Systems Division
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ODI ODJ CREATE (3) C LIERARY RINCTIONS GDI-OBJCREATE (3)

NAME
gdob0jcreat - alkxcate a new dbObj

SYNOPSIS
Niniadwk -bgidh"

dbObJo
#dl obJFreate (couser)
dbComtr *CeinW; /* (i) deaf constructor .

DESCRIPTION
sd&objcreaeO auccais a new dbo hi. Thie canuctor pointed to by conua is copied into the dbObj
constructor &Wel of the new dbObj. If 0-d obcrateO ais mcceumful a pointer to the new dbObj is
reurned NULL is reurned if an wari occimted.
Tbe dbObj allocated uhoul be accessed wing fth moroa mad functiot provxde by ilbgdLa. Examples
may be foud in the test rautine U£src/si~bedb/Asuý/dbobj~c.

ARGUMENTS
-OM Tbis is the ble mcoIutructor which specifies pointers to functions th ac ceus the We~ls

in the dbObj. A default constructors is provided in libgdhi. Tbm GDI DEFAULT con-
atnitor can be used when calling gdi obJ crealeO, unless the user wants to specify a
different tuple structure Additional constructors include GDI TURBO and GDlISDI.

DIAGNOSTICS
sdi-0bjcreateo reuma a pointer to the new dbObj if mucceasful or NULL if an error occured.

FILE
gdidbobj.c

SEE ALSO
gdi~qbjeatroy(3), gdispubult(3)

AUTHOR
B. MacRitchie, SAIC Geophysical Systemns Operation, Open Systems Division
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NAME
d_0obLjduoy - free nm oy allocated for abObj

SYNOPSIS
#claie"ibgld•"

ilt

gdW•oJdesutoy (obi)
dbObJ *obj; /* (i) databme objec .

DESCRIPTION
The dbObj is a generic suucure containg database data, status and errr infmaton. A dbObj is
normally creased when a user calls a databwe access fumcin, such as d•_smjbnit). After exraung
the information reurned in the dbObj, the user should call gdibj_detroy0 to fre the memory ailo-
cased to the suucure.

ARGUMENTS
obj A datalas object strucute containing stoans, euors and oher results of a database com-

mand.

DIAGNOSTICS
gdi_objeustroyO always retirns GDISUCCESS.

FILE
gdidbobt.c

SEE ALSO
g&_obj_aae(3), isubmlt(3)

AUTHOR
B. MacRitchie, SAIC Geophysical Systems Operation, Open Systems Division
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NAME
gdi open - establish a connection to the database

SYNOPSIS
Numdud -MbgdLh-

dbCom *
gil op. (vender, account, password, database, servar app....e)
char *verndor; /' (i) 6daboe vendor '
char *account; /0' (i) dwmue account '
chair *password; /' 0I) Account possword 0/
char *databims; /# (i) databas or machine '
char *onrver; /' (i) databas server 'I
char *app....; I() piainamem'

DESCRIPTION
Given the valid database, connect infnation, S&i openO opens a databas conniection to dhe specified
database, vendor, and crates and initializes the dbCons daabseo connection sitructre.
More than one connection may be established. including a mia of database vendoms Two channls for
each connection we opened. More channels may be opened with 0_iopen_ channlO.

ARGUMENTS
Many of these parunceres may be NULL depending on the database vendor.
vendor Required pzu'unetr. NULL-terminated suing containing the amaie of the database ven-

dor. Lsbgdih includes swing macro for each databae aipported (GD! MONTAGE S.
GDI ORACLE S, ODI POSTGRES. S, GDI SYBASE ). A ODI ORACLE PROC S
vendo option ;a also available, which estalihes a pm'c connection to ORACLE. This
allows programmners ID link in Iirosc routines

accounat 1401.eteraiioaM swring cintsb the database account or use rnaw. ORACLE
account nome many include the password or the entire ORACLE Version 6 database con-
nect string; for exunple, gdideamplgdidexio or Sdidamugd~idamo@t~skymr,,fdev.

password NULL,-teminmated string containing the accoun password. May be NULL for ORACLE
if the account argunent includes the passwouil. May be NULL for other databases if a
NULL. password is allowed for the associated account.

databas NULL-teminate string containingt the database mine for MONTAGE POSTORES, or
SYBASE, or the SQL'Net connect swing (ie., tshrymnir-dv) for ORACLE. May be
NULL for ORACLE if the connect strig is included in the account argument, or if
either the, TWO TASK or ORACLE-SI1D envionment variables we set. If NULL for sll
databases excep ORACLE, the user's default database is opened.

server Name of the databse server. May be NULL
app....e Application mme (onl used by SYBASE). May be NULL.

DIAGNOSTICS
If the attenmpt to open a connection fals the dbCoan returned will be NULL

MIE
gdi conn.c

SEE ALSO
INdoshe(3), Xdildemi(3), gil _0t3). gdljetaccmmat4), gil jetdatabaWe3), Sdijietuede(3),
gMle udornirs3). mdlop.. chaaal(3). ormcluopem(3)

AUTHOR
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B. MacRkcbic, SMIC Geophysical Sysomn Opmauilon, Open Systemas Division
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NAME
gdi open chamnel - open additinau channel om a qecifed database connection

SYNOPSIS
#bkdue *UbgdLb

mt
gil open chane (C0m1, C1mn11)
dbComn *scm; /* (0) database connection 0/
lot chain; /. (o) channel mumber address

DESCRIPTION
A connection (dbCoun) to the database may have mulip query channeli A channel is an
MI CONNECTION for MONTAGE, a cursor for ORACLE, a portal for POSMTRES, and a DBFRO-
CESS for SYBASE. For exanmple, at the time an ORACLE connection is established, two channels
( w•ncro) are automatically qxned. gdiopcn muma0el opens addioal channels.

ARGUMENTS
011 The database connector for the connection an which to open the channel.

dcmao Channel number. The number gets filled in by this routine.

DIAGNOSTICS
gdi open chamnelO ruens one of the followig staus values.
GDISUCCESS

Succeded in opeing channel.
GDI FAILURE

Could not open channel.

FILE
gdi.channel.

SEE AlSO
gdlchanmeLs opm ), gi close chdmnd(3)

AUTHOR
B. Mwacbic, SAIC Geophysical Systems Operation, Open Systems Division
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NAME
gdahnntcoklf3 - output column definitonas to madaut

SYNOPSIS
fldclde -BhgdLb-

lot
gdflprimtco~ldfs (obj)
dbObJ sobj; /. (i) datahese dwa object .

DESCRIPTION
gdijpW9_&fsJ pinots the column definitons of fth database object, dbobj, to stdowt. To paint the
dbObj use gdipanLdbobjO. To prin te dwacnd dama use gduiwpintjtupleaO.

Column attibutes -rme am
Name column nome.
Null? is a databue Null Allowed for dais column? 1 if Null is pemuitted. 0 if not.

Camp intege values repmesenting "C" Imaguage data types as defined in the include file libgdi.h,
for eample: MINTEER, M-STRINO.

StirSize string length if column is a strig type.

ArraySize army length if column is an arry type.
Prec databose pmcisin v"h.
Scale datobws scale val
Dbtyp intge valus representing datbas d=a types as defined in ft hebgdih. for ORACLE.

the conventioun GDI ORA CHAR, ODI ORA NUMBER, etc. is used.
DbtypeStr humanm rudafble representatin of the databose Mmpe

ARGUMENTS
obj Mwe datbas dar object.

DIAGNOSTICS
gdi-jwintwldefso returns one of fth f0ollowig status values.
GDI-SUCCESS

No -rbe oupottng the column definitions.
GDI FAILURE

NULL dbObj -se in.
FILE

gdi~prinuc
SEE ALSO

glpdjriucom(3), gdlprhnt dbobJ(3). gdl~primbttpleu(3)
AUTHOR

Maw Mcneil, SAIC Geophysica Sysiems Opemnton
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NAME
gdijwinmconn - output the contents of the database connection sucture to stdow

SYNOPSIS
#dude k lbg dN "

hlt
am-print aom (Cm)
dbCoon *camn; /* (i) dtabae connection

DESCRIPTION
gdirtiacounO prints the contents of the database connection mwucwe, dbCoa, to zidow. If a con-
nection to a vendor has been made, the conwets of the vendor specific connect are also printed.

ARGUMENTS
cow The database connector.

DIAGNOSTICS
gdijmnt.cnO rewum one of the foiowing stats values.

GDI SUCCESS
No -rbe outputtin~g dbCmen.

GDIoFAnLURE
NULL dbConn pssed in.

FILE
gdijprnLc

SEE ALSO
ldiprhudbobj(3)

AUTHIOR
B. MacRitchie, SAIC Geophysical Systems Operation, Open SysMu Division
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NAME
gdipinLdlobj - output dbObj contents to stdout

SYNOPSIS
kdud "iMbgdLb"

lot
gdiprdmidbobj (obj)
dbObj ,obj; /* (i) obi *1

DESCRIION
gdiJ indobiO outputs the contnts of the datibe object, dbObj, to jstut. To print the column
defnitions use gdijxinicoldefs0. To print the actul dea use gi•i.inwituplesO.

dbObj atibumes - r'.
Arected Rows The amnber of ows afected by the dtlibme sament.
Tapim The number of rows of dma stored in the dbOb

Colmuns The number of columns in each row.
Status MT return status of the database statment.
Mere Rows gdi_psubmnO allows a limit to be qspeified on die amber of rows remmed. "More

Rows" is TRUE if more dam exists in the database which satisfies the quey than were

Query The database statement.
ARGUMENTS

obj The database object.
DIAGNOSTICS

gdijxinLdxobjO returns one of the following status values.
GDI-SUCCESS

No problem ouputting dbObj.
GDI FAILURE

NULL dbObj -ased mi.
FILE

gdi~print.c
SEE ALSO

gWJprWtaief.(3), uil•J latup )
AUTHOR

Mai Moni, SAIC Geophysical Sys•em Opeiation
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NAME
gdipjinmuples - print tiqle dma to stdout

SYNOPSIS
fhdude "llbdLh"

ift
#Mlprin tuples (dbobJ, fru•t header)
dbObJ *dbobj; /. (i) dtaboue object 0/
jut format; /. (i) GDI FIXD SPACE or GDI DELIMITED *I
at header; /. (i) TRUE tor column -w beadin@ . FALSE for data only */

DESCRIPTION
i.JMxtupl prinO t the tuqie data a dhe daftba object, 6Obj, to sado,,t. To print the dbObj use

gdiiintdobjO. To print the column definitions e gdiprint.poldefsO.
Specifywng GDIFIXEDSPACE cause the tuples to be primed in tabular foar. Numbes are right
justified Strings am f justified. DI DELUTn•. priats a crama without whiz spece between
fies. Stringp ad chars are enclosed in double quotes. ibis output was intded to be a flat file for.
mat compatible with a number of database vendors The column name headings can be enabled or dis.
abled.

ARGUMENTS
obj The databose data object

format GD FIXED _SPACE or GD! DELIMrIWD.

header TRUE to enable the output of column name headins FALSE for data only.

DIAGNOSTICS
gdijprintiuplesO retrins orne of the following stams values.

GDI.SUCCESS
No -blm outputting tuples.

GDIJFAILURE
NULL dbObj passed m.

FILE
gdi prin

SEE ALSO
gd.printAMbO(3), gd1prb..dbobj(3)

AUTHOR
Mai Mone SAIC Geophysical Systems Operation
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NAME
gdrlback - rollback current transactiom

SYNOPSIS
mcldake "Ubgdi

lot
g__rommck (comao,chaano &rammae)
dbCom *coma; I. (i) dalabase cotmection '/
fat damm; /o (i) c Wmel number */
Char s'_aamm; /* (i) ruuan ion timn 'I

DESCREION
A databae ransactian is a statemnt, or samemets, graed as antmic unitL gdi roflbakO ends the
coffet tnamaction and cancels all pendig changes to the d iasoe.
Noe that umnaction mangement is implemented slightly diffeeziy in WU the databases the gdi sup-

ARGUMENTS
coma The database connector.

ebmo The channel number (SYBASE and MONTAGE). SYBASE mrasactions ae handled at
the DBPROCESS level MONTAGE vansatim ae handled at the dambe connection
level, but each gdi query chainel maps to asepiwane database conection. The channel
agmnent is ipored for ORACLE and POSTGRES.

tramname The truanction name of the tvasaction tD be riled back This argument is only valid
for SYBASE, which allows nested, named tr•sactios.

DIAGNOSTICS
gdi oUbackO rmum one of the folkowing staumt values.
GDISUCCESS

Rollback succeeded

GDIFAILURE
Ronback filed; posiy the connection diopped.

FILE
gditur.c

SEE ALSO
dbbermu3), gdi ýoomnt(3), gdpmvepoht3)

AUTHOR
B. MwRichie, SAIC Geophysical System Opertio, Open Systems Division
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NAME
gdzsavepomzt - set a savepomnt

SYNOPSIS
#hmdwd -MbgdLb"

let
gdsk"epaint (Waal. cam@%~ 50111)
dbCem. ocou; I. (i) dhtimbs connection .
iet camouso; /* (i) channel numubr

Chir*gaw; /(i) saveponti namte
DESCRIPTION

A database transaction is a sttm ent, or statements t10116d AS 111 Atomic Unit. gdisavepoint()
identifies a pon in a transaction to which a Ipmr PcsI cut fler rollback with the rollback to savepoira
saveow _ýw sttmnt.
To rollback to a named .avqpiom, the pmroem mos build a teat string containig the entire SQL state-
ment. then execute the gasiaent with a call so gdiwlnbkO.
A call so gd roilbckO or gdicosmizO negates all mvepaints.
Thnsection management is implemented slightly diffetently in ill the databases the gdi supports.

ARGUMENTS
C01011 The database connector

chao Setting a savepoimt involves a SQL command that must be executed on a chamuete For
SYBASE, it sen a savepoirn only for activity on dou channel since transactions ame han-
dled at the DBFMOCESS level, not the database conntection leveL For ORACLE it sets a
ssvqxiut at the dbConn level because transactions awe at the database connection level.

DIANOSICS MONTAGE and POSTURES currently do sot support savepoints.

gdisavepointo returns, one of the following status values
GDI SUCCESS

Savepoint succeeded.
GDI FAIDLURE.

Savepoit failed,; possibly the, connection dropped.
FILE

gdiullnc
SEE ALASO

gdicowunlt(3). gdl rolback(3). #dlsupbmkt(3)
AUTHOR

B. MacRitchie, SAIC Geophysical Systemis Operation, Open Systems Division

42 Last change: 12t27/93 (v20.2) Sun Release 4.1
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NAME
gdiset dboption - Set or clear a database option

SYNOPSIS
hindude MNbgdLb-

m1t
gidi setdbopfioms (coma, channe, optioma, setting)
dbCoua scom.; /* (i) database connection "
lnt chmano; to (i) channel number .
dbOptim option; I.(i) option to be set *
char *Gettling; I.(i) value to set option to '

DESCRIPTI1ON
Various database options may be aot by the aptilication through gdfi...bt.dbopliofO. An o~~co may be
cleared or act to defult be calling gdiset IboptionO with a NULL setting. Some options are settsbie
at the Channel level.
Most options ame specific to a database vendor. If an application attempts to set an option that is not
applicable to the databas, a warning is issued but otherwise the action is ignored.
The state of a database option may be ascertained tiuough gdijget~doption(3). Some options, such as
GD! PRO C, are not satable but their states may still be retrieved.

ARGUMENTS
COO The database connector.
chanmo The channel number. channo is ignored by options tha are set at the connector level.
option The option to be set atckle&~

setting A string containing the value to set the option to. If setting is a NULL or empty string,
the option is cleared or set to the default value.

OPTONS
The following options may be set:

GDI AUTO COMMIT
Oracle. Set auto commit on or off C Vu or V0). Auto commit is off by default and is set
at the connection level. Setting auo commit on causes each database statement to be
automatically committed as soon a it is exeuted.

GDI CONFIG
Montage. Postgres. Clmecb for existence of ODI database support objects. if set to
GDI CONFIG CHECK. mreans GDI FAILURE if objects do not exist. If set to
GDI CONFIG INSTALL, taie to create the objects if they do not already exist. If set
to GD! CONFiG REMOVE, removes GDI objeca

DIAGNOSTICS
gdi setdboptiono jatmi one of the folowving statw values
GDL-SUCCESS

Oprto suceded.
GDIJFAELURE

Operation failed; possily the connection drepped.
FILE

gdi~option.c
SEE ALSO
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gijsi#bspdmm(3)
AUTHOR

B. MacRkcbic. SAIC Geophy"ia SySomn Opwmadm, Open Syusans Division
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NAME
Sdisleep - seep a random number of seconds

SYNOPSIS
#adude "bgdLh"

vow
gdl_sle" (Max: ldep)
"lot • _x deep; /* (i) nuximm number of seconds to sleep *1

DESCRIPTION
gdisleep0 sleeps a ra•dom number of sacods dot does u•t exceed m _ sods. T slep is
random so processes pM the same resource will become do-synchronzed, and retry at different
times (used by Sdi._ptcoumerO, for exumpe).

ARGUMET
m _eep The maxmum number of scmds evsleep. If st to 0. does ant eep.

FILE
gdislep.c

SEE ALSO
gigetc"_tr(3)

AUTHOR
Jeuw T. Anderson, SAIC Geophysal! Systems Operation Open Systems Division
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NAME
gdiFabmit - submit a database commuand

SYNOPSIS

SM..pbmkl (corn., Cad batch, max rcmlds, mON, remift)
eemm oa;l. I. (j) dial..e comaectina .

char 'semd badc; I. (a) deluoe caadems) .
lotar~m IS=./ (1) nwmmuam mmber of Precords to fetch 01

de~oW; /0 (a) bqll COMMUM~ *1
ibObi #*'rmlt; I. (W dbObj - sawu ernmrs dia .

DESCRIPTION
gdi~sab=iO saids a database coummud to the dual..s to be monad. The results of dhe command,
including stam ar orm, wad tuples, Vf wmy, will be retamed in die rejnks struchure.
Mhe datftsm comnumbadsmus be written in the autmv language of the target database. The commands
mumt be complete wand synuucticafly corect.
For ORACLE databaee cotanhctoas, tie types of commands that may be executed include array fetches,
inser% updae and deleau without bind variables. DDL commouds such as crease, drop or alter table,
commit, wad rollback cut als be doue with gdi..~mulio. huneoats can occu while waitng for DDL
locks.
Sample commnands allowed for ORACLE wand SYBASE conanecuoisx inclde:t

.select * from arrival"
mselect sm., clan from arnivalm
Owlect on.crd Lanrmd oiat ojesa oiepuh oum.tae aphase,

mrAiMe waaianauth, Warlw from asoc: a, arrival ar,
origin o where axmid.woid and axidnermaid'

"select coo**) from origin. origerr"
OSELECT asma Ltine, b.wfd, a~ddtee

from amble a.dyn bwhenam a sabjmt
-select mau(sta). max(time). mn(arii) from arrival where arid Jn

(select arid from msso where oidw3679)"
waupe arrival set ari - 5 where arid -?r
"deet fron arrival whome arid a 1234'
'selec * from arrival whome 1-2 -> peribrms a describe

Swmple GRACLE qvecific commuads allowed incude:

'select saddev(y) aadj from datamsaWr
"oaaef tabl myjarrVal as select 0 from smval'
"manm int mytable (sta time, wfd, Mddu ) valuem 'NRAO', 87654321.99, 1001,

TO1DATE('19920527 17:21M5', 'YYYYMMDD HH24:MI:SS') )
Sample SYBASE specific commasif alowed inaclude:

"selec 0 iWo n1eWib from oldmWle /0 create wtabe*
"insert into naytable (aw mie, w~d, Iddat ) values ( 74RAO', 87654321, 1001. getdaaO)"
'insert into mytabl (Idte ) values ( -Oct 15 1993 301:0' )'
'insert int mytable (Iddat ) values ( 'Oct 15 1993 3.08.M')'
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Calculated columns should be nmecd for SYBASE or the column onam will be NULL. for example:
"select max(keyvaiue) 'max key' from latd

For ORACLE Version 6 database connections, gdisubniizo automatically uses a default date maskc
'YYYYMMDD HH24:MIl:SS', for columns with database type "dae. For ORACLE Version 7, the
date mask may be specified by die user. If a to _chu() conversion is used for a date column, the
column's datatype becomes "tingo and is no longe recognized as a date.
After a command which changes the contents of the database completes successfully, ORACLE users
should call ORACLE gdi commitO to commit the transaction. The user is also responsible for calling
gobj~desuroyo to free the memory allocated for results.
SQL commands requiring bind variables awe not implemented for ORACLE or SYBASE. For example:

delete from table where id - :e

Other SQL and SQLePlus commands not implemented are:

define
descrbe
@sqLbcript
Vool
set timing on
column format,
list

Although gdisubm&tO does aot execute the describe comnmud, descriptons of the attrbutes may be

obtained in the column definitions of die dbObj structure resulting from the query below:

select * fron tabl where 1=2

ARGUMENTS
-OR The database connector.

cud batch A NULL terminated string containing any database command or, for SYBASE and
MONTAGE. a batch of commands. For insance, insert commands of the form "insert
into tables (ut of values)" may be submitted using this muction. Commands that
select dat from the database will be handled using army fetches for ORACLE. The
data will be returned in the results argument.

onax records Ibis specifies the maximum number of records that may be fetched forom the database.
All records will be fetched if mur records is set to -1. If max records = 0, the default
maximum MAXREC is returned. murecords only appie to fetches.

Com This is the tisple construictor, which specfie the functions that build the tuples for the
resut argumentL Defaut constructors are provided in libgdi.k The GDI DEFAULT
construictor can be used when calling gdi submuzO, unless the user wants to define
different, functsons Additional construictors include GD1 TURBO and GD1-SDI.

reimis A dbObj structuire created by gdimbmitt). It containis stems earror and other results
of the database command. If the database command resulted in data being fetched
foron the databi,. results also contains die database tuples. For SYBASE and MON-
TAGE, reults may be a likewd list of dbob his, one for each command in the command
batch.
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The fields in a dbObj we described beohw.

taies This field is the pointer to dIe Mucoi containing data tuples, if any.
nuzapes nnples is fte nmber of mapl
cot def This field is a poinier to a null trminated uay of dbCoLDef rucure conaing

column definitions. Tberu is one column definition smuctue for each column in the data-
base query.

quaery This is a null rminated string containing the database quay or command.

rows...fected This is dhe number of database tows affieced by die qery or command. In the case of a
fetch, ft number of tows affeced is the samne as do nmbe of uples fewhed.

and hum When a block of multile commands is submitted to gdi_.sbmitO, cud num is dte
numbe of die command within du black. Initially, only SYBASE conon will han-
die muliple commandL

more rows If a databaie command results in mere tows than were requested by the value specified
in mer records, this field indicates that additional data maples we available.

construcbor TMe conatrcor consists of function pointers and flags that specify the structure of the
-ule and the maple container.

net obj When a block of conmands is submined to the damtase, a dbObj is associated with each
command. nezt oh points to the dbObj correspondmg to the next command in the
block.

prevobj prevobj points to the dbObj conrspondmg to the previous command in a command
block.

The information and fields i a dbObj should never be accessed dbectly. The GDI provides macros and
fumctiom to access the dta.

The following macos awe provide:

GDIOBJNUMTUPLES Get the number of tuples in a dbObj.

GDIOBJROWS-AFFEC Get the number of rows affected by the command in a dbObj.

GDIOBJ QUERY Get the database query in a dbObj.

GDI.OBJCMDNUM Get the command number with the command batch.

GDI OBJ MORE ROWS Get the more rows fag from a dbObj.

GDIOBJ STATUS Get the command status fian a dbObj.

GDIOBJ TUPLES Get the aple cotsn r strucmre from a a dbObj.

GUI ODCONSTrUCTOR Got the poiner to the maple constructor.
GDI OJCOL DEFS Get the pointer to doe amy of column definitions

GDI OBJ COL DEF Get the pointer to a specified column definition, given the column
number in the command.

GDIOBJCOL NAME Get the name of a column in a dbObj, given the column number
withi the command.

GDIOBJCOLCTYPE Get the C type of a column in a dbObj, given the column number
within the command.

GUI _OBJCOL PRCSON Get the database precison of a column in a dbObj, given the
colum number within die command. Precision is only valid for
ORACLE dat.

GDI_OHJCOLSCALE Get the database scale of a column in a dbObj, given the column
number within the commmd. Scale is only valid for ORACLE
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GDISUBMIT( 3) C LIBRARY FUNCTlONS GDISUBMIT (3)

dws.

GDIOBJCOLMAXSTRLEN Get die maximum lenh of a sting column in a dbObj, given .e
column number within the command.

GDIOIBJCOLMAXARILEN Get th maximum length of an wray column in a dbObj, given the
column number within the command. Array columns are only
created by POSTGRES qea

GDIOBJCOL_DBTYPES Get the Suu represenation of the datelbe type of a column in a
dbObj. given ft column number within the command.

GDI_OBJ_ALLOW NULL Get ft a/low-ndi flag or a column, given the column number in
ft command.

The functions povided include:

gdso uinoj eum.co amO Calulate e numbe of colimmi in a dbObj. Reamns number of
columns if iacc•sful, -1 if bfilum.

udlobJivalueO Return a pointer to a database value, given a dbOb. a tuple number
and a column number. The application must cast the pointer to the
correct C type to secess Ut data.

gdlobJndvalue Return a poinr to a database value, given a dhObj. a tuple number
and tM colum nua e insta of tM coilmn number.

gidlobjcofi•dcol deWt Retun Ut number of a column in a dbObj, given the column

idMobjc__u=mO Return te definition of a column in a dbObj, given the column

DIAGNOSTICS
gdi_submitO retum one of th following status values
GDISUCCESS

Command executed successfully.
GDIFAELURE

Not connected to database or enrro executing command.
FILE

gdisubmit.c
NOTES

Multiple command baslhes mw not implemented yet for MONTAGE and SYBASE.

SEE ALSO
deomlit(3)), gil obprdeatroo(3), hiljrk lef3), Oiljrismt dbobj(3), gdiprinttuples(3)

AUTHOR
B. MacRtchie, Mani Mortell, K. Grcia, SAIC Geophysical Systems Operation, Open Systems Division
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NAME
Skiusce - uwn dtabase trscing aim or off

SYNOPSIS
#bc*w lie~ "

fat
gdlyam (dkwa saab, Oileums )
dhceý *Coin /* (i) daabase connecte 0/
let gage,. (1) TRUE or FALSE 0/
chia ss.asm/ Of) sme of Ale/

DESCRIMFON
gdfiyseeo enables or disable datshm trocin& U1 the da06Ms camiecuiom is ID a SYBASE database,
the vaceu am dumped to a Aile specified by flleamu.

ARGUMENTS
enum Tbe darabmo consector.
sowt 7RUE to awrn vacing on, FALSE to tawn usmng af.
filesam Output filename (SYBASE only). May be a nui or empty urin, '.

DIAGNOSTICS
gdiymceO retum. one of the following status values&
GDILSUCCLSS

Trace successuly enabled or disbled
GDIJFAELUEM

gdiuaceO failedý possily the connection dopped.
FILE

gdijrace
AUTHOR

B. MacRitche, SAIC Geophysical Sysems Operation, Open Systems Divisio
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NAME
arm sqlca erior - mtome SQLCA mmie in the dtbaew conuector

SYNOPSIS

#bdkmk "rapr9Ckh"

era sqica errir (coma, ptrisqica mar)
dbCmw *cm; * (0) dadabas connection .
struct sqica *ptrusqia; t1 (i) SQLCA s1

cbw s&I / cusiwn smng*
DESCRIPTION

mra aqica ehroO mmr die smus. of a SQL sacumn executed by a PRO0C cuil bmsd on the contents
of tie SQL Commucin eam (SQLCA). Tbe databas conection must be opened by oracicopenO
to execute PRO*C routines

ARGUMENTS
cm The database connector.

plr sqica Pointer to the SQLCA.
Sir Customized croir sing.

gdierror.c
NOTES

Note fiat this is an ORACLE-specific routine highlighted here for mmm who wish to link their own
PRO*C routines with higiaps

SEE ALSO

AUFITOR
Jewa T. Anderson, SMIC Geophysica Systms Operation. Open Systems Divison
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NAME
di cplos - close ft specifed dsame conectioa

SYNOI'SI

hmipfr frodim gfidose (mu)
htqer cOra (i) duabm connection

DESCRPTMION
xdi_closwO closes a connection t the databaue and fires the deabue connection smuctur, dbConn,
aociated with dte coax prameter.

ARGUMENTS
mum Tbe d"tabese conmetion linnie of dke connection ID be losed.

DIAGNOSTICS
g~dicos amuu n of die following ama. values.
GDISUCCESS

Connection succeuuuly closed.
GDI FAILURE

Not connected to damabe.

FILE
gdim77cou.Lc

SEE ALSO
gdl~ope(), nl~opA_(31)

AUTHOR
IL Turrer, SAIC Geophysica Sysnms Opertion, Open System Division
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GDI ERROR GET( 3!) MISC. REFERENCE MANUAL PAGES GDI .RROR GET (3!)

NAME
Og pmewtwe - retrieve error infoiinaon fznm due databms connection

SYNOPSIS
Nichade "gIlmf~lu

subroutbe adawiept (aim., asinus, err~t maowed, softus aewity)-aee COM (i) databas coomecton
bftffe emaih (0) q~ecific 4220r code
cheracter, urtint (o) amo Wtex
Imlege inmamz (1) lenot Of auexa vermabl
laiqe go"a (0) puesal smus
huger sevrity (0) severity

DESCRIPTION
gdiezrvjeiO retrieves error information from the databms comucw.

ARGUMEN4TS
eisa Ibe uhisme comnection bundle. If due budle ius t to DB NOCONN, thm global error

informnaiiou is retrievedl.
anrode Erro code.
erriezt Messge. text for the warm co&

minxtext Size of fte eratm so*.ng controls how much text may be copied moo the user's emnext

statims CDI SUCCESS or GD! FAILUR.
aeverity GD! NOERROR, GD! FATAL. or GDI WARNIN.

SAMPLE CODE
See test stubs in Iibsrc'lbgendbIesV(omcle I posire).

FILE
gdifp77rmw.c

SEE ALSO
gd_!wrrmjp*), gil error blt(31)

AUTHOR
IL Turner, SAIC Geophysical Systems Operation Open Systems Divisio
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NAME
gdiwaro ith - initiaize cuer handling mlap

SYNOPSS
#bduk-d. 177.h-

sinbresutin gfil errorki (Oecms, debeg, thraboW rawrvedi, reeervd2)
-" 0bCm. (i) doahse ccansctic

hattger debug Wi GD! DEBUG O . GD! DEBUG-ON, ODi DEBUG VERBOSE
h"Wge dwbrhM (0) GDI!WARNING or GDILFATAL
Ilmege reurvedi (i) no" Wed
- remnervWd (i) not noed

DESCRIPTION
Error ame oaidled on a coan ectio by comamctian basis gdieru pnci O initialis the debug an dshes.
hol blp for a dusittse comnsor. debug camucls opimal ouipaW of wars to swderr. threhold sets
ft Wedofwr or w amngt do is vowed na f ilure by *ceGDL

ARGUMENTS
COO Tie dwitabse conamcton handle.
debug GD! DEBUTG 0W (FALSE) by defAdL If VeA ID GDL-DEBUG ON (TRUE), ezvors are

uutauounmicaily ID asdeir. If set to GDILDEBUG-VERBOSE, non-erro debug mes-
asge wre ootpo auiomaticaly to sWoer.

threihold Sets die threshold at which an erro or warning caue a GDI FALURME A threshold of
GDI WARNMN came all warnings and wars to be voweed as failume. A ftheshld of
ODI FATAL causes only fatal ex.=s to be treaed as fiaires.

ruservedi Reserved for future use.

ruserved2 Reseved for huamr use.
FILE

gdimerrorwc
SEE ALSO

gdlerrmjpt(3t), gdlemrralt3)
ALITHOR

H. Tuamer, SAIC GeophysiAl Systems Openaton, Open Systems Division
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NAME
sdi. _accoumt - set database accoumt am fom dabe cnmctor

SYNOPSIS
bdu.mk -gr7.-

lot
mijetacc-mt (coMM account)

dbCa. 'coma; /0 (i) detabas connection ./
car saccout; /0 (o) account nue '1

DESCRIPTION
gdijetmccosuto gentse da•tmbse account mine fim ft daudmia connect.

ARGUMENTS
COMM databaie connection Taf•eI

accomat Dambase ccount me is ed in by dis routine.
DIAGNOSTICS

gdigeaccounto rmhs one of the following stus values.

GDISUCCESS
Roeudtn cceeded

GDIFAILURE
Not connected to dataase.

FILE
gd 77 €conc

SEE ALSO
.S _dnabams(3f),. dljetaode(31)

AUTHOR
B. MWsclWe, SAIC Geopysicad Symm Operation, Open Sym s Division
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NAMS
gijet dftabase - VAt datsbase name fom dauab=s conaecwr

#dijetdatabm (cone, dMAtaa)
dbCom *cem; 1(i) databas camwnetk .
char odaabmo; /* (6) databm =a *

DESCRIPTION
gdijgeadtaobms gets die dtbaew i~me fom tbe databese coonewtr

ARGUMENT
mm lbs database coomuc hand[&
databae Databs name is MWd in by dois mw.de

DIAGNoSTIcs
gdiget~daaudewo room am u of the following stitus values.
GDI SUCCESS

GDIJFAILURE
Not comocted to database.

MIE
gdiJ77.conn.c

SEE ALSO
gdigcjmtccut(31), gdijetaode(31)

AUTHOR
B. MacRitcbie, SAIC Geophyical Sysems Opetidon. Open Sysuas Division
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NAME
gdijcya~ode - get database node time fron database connector

SYNOPSIS

bnt
diljetMode (coan, mode)

dbCow *Cam; /. (i) database connection 1
Char *node; /* (6) node name */

DESCRIPTION
gdijuetnod gets the database node narme ftu the database connec.

ARGUMENTS
-m The database connecton handle.

mode Database node name is filied in by fis routine.
DIAGNOSTICS

gdi.e._nodeO mom one of the folowing stas values.

GDI.SUCCESS
Routine sawceded.

GDIFAILURE
Not conuected to database.

FILE
gdi_m_ conn.c

SEE ALSO
gjdlet_acc t(3f), gdlj.dmtabme(3t)

AUTHOR
B. MacRichie, SAIC Geophysical System Operation, Open Sysems Division
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NAME
•iWit - initialize the GDI

SYNOPSIS

#bdudc fdi-f77.b-

-dq 1WK21001 $01 kM (appolw.~ gibe..)
dwaw apparn (i) name
ca;ader /(i) CD1 bome dicloryo/

DESCRIP'TION
•ainitO initializes the GDI.

ARGUJMENTS
appiasu Applicazion unsm (acual name of dre executable).
dihm Drcory where GDI I installed. i•h GDI emchu gIhomsefb for the GDI vendor

itmfaic librwi to be dynumially kloc If jdiat0 has not been called or if
gdihme is - empty string, t. hien die GDI will use the environment vaiable,
GDIHOME.

DIAGNOSTICS
gdinitO rtn ow of the following st values.
GDI SUCCESS

GDI succesfully initialized

GDI FAILURE
Failure in initialization, possibly the aqplkatian name was invalid.

FILE
gdiWlinkc

AUIHOR
IL Tiurnr, SAIC Geophysical Sysems Op Open Systems Division
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NAME
gdima - matage relatitmaips b~ewee FORTRAN domarn .ui i data

SYNOPSI
#bdwie gd1-77.b"

-ft kamcdoam gdopem manp (Cama)
110"We COSS (i) databee connection

sabrouthe gdLcdo. mvap (ca.~ mapi)
Inkser COND (1) dtawbue connection
Int"e maP I (1) MaP ID clos

subroutdne gd1 desroymap (coma, map)
Imiqe 01 & dtame connection
Intege msap.Ii (1) map D destroy

Imtegw~~~~~~~~ ^ucimmladmpBl cr. aclm ae data adir, data type, strimglen anayle)

lutege comm(i) daiabase connection
lategr map id (1 I) ma Dt add coumn to.
chairacter cokumn man (i) name of the database column
Intege data e&d (t) name of the destiatison FORTRAN wary
hftege data ype (i) data rype of desdadonaiu army
Intge stringjem (a) length of destinaton sting
laftege famy ea (a) lengt of deutiamtin wray

DEISCREPTON
T10 ODI Map Nocuious. allow the application to build a Map which contais a description of the FOR-
TRAN ou4pu vaniabes for the data reanned from & dataase query. Each column mn the query is
mapped to a FORTRAN way on a one-o-cne basis. The appication builds a Map mad then posses the
Map ID to gdi submis along with the database query. gdi aubmnitO fills the FORTRAN output wrays
as speci"e by *th Map. Each quey that rems dafta equire a valid Map. MUltpl maps may be
creatied. Maps may be reusred by subsequent queres When the Map is no longer needed, ia may be

gdi open mapO beginas a mapping referene.
gdi close mqaQ ends a mapping reference.
g*dijlstrynpO deallocate the memory thot the GDI allocated when the map was built. Dama in the
FORTRAN ways ame amfected.
gdi add map fielO adds n edement. a referenc to a FORTRAN oupu wary mand a quey column, to
a amp.

ARGUMENT
WONm Mte database connection bandit

Imap h Idenfihes fth map iD use in the oprtosum Multple maps may be defined.
column ma Tie name of the database colmumn fom which due will be read.
daftaaddr Tie FORTRAN variable which will hold the retrieved detL
dabiatype The dosa type dort the data aft varg*ia s.
Aftrlugj Descrbes how long ecd st" as (Should the colrmn be a strig coluimn). If the

&1a type is not OD1 STRING. then this F--a -p, mer should be zero (0).
arry las For ORACLE, this varia.bl has no meaning mad should always be zeo (0). For

POSTORES, this variable inicates the naunber of tows inan wary fetch.
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DIAGNO~FICS
Mhe Map funcgicm zhmuam oe of do followmsg sow vabmec

GDI-SUCCESS
Mw' -euae -pao wu -efrmd

GDI-FAELURE
Mws raqusmial oerion could not be performed. U~se di errorist to Set error infor-
madon

FELE
gdi_77mqW.c

SEE ALSO
gslvdIrjst(3f)

ALTHOR
H. Tuner, SAIC Geophysial Systems Operstic., Open Symste Division
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GDI OPEN (3f) MISC. REFERENCE MANUAL PAGES GDI-OPEN (3f)

NAME
Odiopen - establs a connection to die database

SYNOPSI
fichdue gIdI77.h

bfteer hactie. gil opm (vernior, account, pasword, datbaise, server, appeamae)
character Verndor (i) database vendor
diarace maccut (J) database acon
d ach ter -aswr (i) account -aswr
character databas (i) database or machine
clharacter server (Q) database server
character appume (1) application name

DESCRIPTON
gdi~openO) opens a database connection to the q~oiehd daabms vendor. More tha one connection
may be establfished, including a mix of database vandous.

ARGUMENT
Many of these parameters my be NULL depending on the database vendor.
vernior Required parameter. Character swing containing the name of the database vendor.

Currently suppanied vendors at *montage, "oracle", )poutgres", and "sybase".
maccut Cliarater string containing the database account or ame nus.L ORACLE account names

may include the password or the entire ORACLE Veruon 6 database connect stwing, for
example, g~didemgddweo or SdidcmoSgdidcm@Iu*Ab~rp*dev.

password Character string containing die account password. May be an empty string. "". for ORA-
CLE if dhe account argument includes the password.

daftabase Chuarcer sftrn containin the databuse for MOINTAGE. POSTGRES, or SYBASE or dhe
SQL*Net connect suing (ie.. t~skrymir~dev) for ORACLE. May be an empty string, "",
for ORACLE if the connect string is included in the account argument, or if either the
TWO TASK or ORACLE SID environment variables are set. If an emipty string for all
database but ORACLE, the use's default database is opened.

server Name of the database server. OptionaL
appon..e Application nams (,only used by SYBASE).

DIAGNOSTICS
IU the attempt to open a connection fals the database connection handle, coin, will be GDI-NOCONN.

FILE
gdi (?77comnc

SEE ALSO
g0dldWe(f). gdlope.()

AUTHOR
H. Turner, SAIC Geophysical Systems Operation, Open Systems Division

Sun Release 4.1 Lant chOWg 9fl193 (v17.1) 61



GD! SUBMIT( 30 MISC. REFERENCE MANUAL PAGES GD! SUBIT ( 3f)

NAME
gdfirnAbmt - submnit a database command

SYNOPSIS

gdlsaubmk (coma, map_ hi, emiath, mazx recu*, rows reaeerws fet more-data)
-s" Won i detebmo comm~on

b"tge map hi (i) map id
Character cmid batch (1) s0111" contining SQL cunmaled(s)
hateer mai records (i0 maiu =Wber Of records ID fetch
bftffe mow retrieved (o) # of iW" retieved
latffe row dffectud (6) # of rows affected
logical more daft (o) signals mome data in doe database

After a connection has been made tom a daftabs with gdl..opemO, g&_di ubWt sands a database comn-

mand to the database so be executed. Data will be rmtuned as described by the nw_4j

must complet and syntactically corrct
For ORACL.E database connection.s the types of commands dudt may be executed include atray fetchies,
mannat, updates and deletes without bind variables. DDL commands such as create, dr~op or alter table,
commit, and rolback can also be donie with Sdiusubmit. Thmeouts can ocrwhile waiting for DDL

Sample commands Mlowed for ORACLE commiections include:

"Oselec * from arrvsal
weleka sta, cdon from arrval
"select o~n.or aend. oWat, Wono. odepth. mu.tam - ohpme

artime. sAxaimuth, wArow from asboc a, uwival or,
orign a whate aLordw.orid and amaiduarmaid"

"-select atdde-i(y) stdj from. datameaWrx
"select coum(.) flom aftng aridW
"OSaEL r asta atite, kwfid, alddmt

fom asble a, dyn b wher Las. wbim
"*select mau(se), max(time), inin(arkd) fromn arrival where ari in

(select arid from sassoc where oidu3679)*
"crate table my-arrval as seilect * from arrval"
"delete frm arriva where arid a 12W4
"select * from arfival whom 1=2" -> pearxms a describe

For ORACLE Versiona 6 databas comxw~ft* di nbubitO assonaticaly use a default date mask,,
'YYYYMMDD HH4WAMSS', for columns with databas type "date". For ORACLE Version 7. the
date maa* may be specifid by the user. If a tqocharo convuruion is used for a date column. the
column's datatype becomies "string and is no longe recognized as a date.
After a command which chowge the contents of the database completes successfully, the user should
call gdi ommito to commit the ftansacton.

ARGUMENTS
- ~ ~ M de dtabas connection handi meanned from gdioqpeno.

cadilhatich A character string containing a database commani. Any darn fetched from the data-
base will he placed in FO)RTRAN variables specified by fth map Id. While dre gdi C
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GDI SUBMrr(3f) MISC. REFERENCE MANUAL PAGES GDI SUBMIT (3f)

itnrface suppwo executing multiple comnmds m the cmd batch. the FORTRAN
interface does noL It is up to the pwgramner to enaste that only one command is
executed at a time.

muaxrcords Tibs speciies the maximum number of records that may be fetched from the database.
All records will be fetched if max records is st to -1. If max records = 0, the default
maximum MAXREC is rturned. mar records only applies to fetches.

nap Id This identifies a description of the data variables in FORTRAN space.
rows affected Ibis is the number of database rmws affected by de query or command. in the case of

a fetch, the number of rows affected is the same as the number of tuples fetched.

rows retrieved This is the number of database rows mtrieved by the query or command. In the case
of a fetch, the number of rows affecied is the sane as the number of tuples fetched.

more rows If a databmse command results in moe rows than were requested by the value specified
in mar records, this field indicates that additional data tuples are available.

DIAGNOSTICS
gdisubuit0 returns one of the following stams values. Error codes and messages may be retrieved
with gdiear..#e9O.
GDI SUCCESS

Command executed successfully.

GDI FAILURE
Not connected to database or aror executing command.

FILE
gdi 77_submiLc

SEE ALSO
gdi.ewrrget.. ), 3gdaup(30, id ope-(30, gdku.bmt(3)

AUTHOR
IL Turner, SAIC Geophysical Systems Operation, Open Systems Division
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NAME
gdi~m tc-tuirndaubmowinguiansor off

SYNOPSIS

"ibruutine gm& t(as. sale, ff..)
-" -= 0I) dabmb uue

bdeger ,aw (t) .TRUE. or FALSE.
dekadwte Sesam (1) nameo of Mie

DESCRIPTION
gdi-uceo enab.s or di•abs dum owing. If tih dubue conaef is to a SYBASE databse,
thi trces me dumped so a file mscd by fiwame.

ARGUMENTS
cmm The dodawm commecin handk

SUNl TRUE ao twa tracing on, FALSE to non tacing off.
Sesme Oupu filame (SYBASE only). May be nui. i.e."

SAMPLE CODE
See test so"b inlimibede.

FILE

AUTHOR

H. Trer, SAIC Geopys a stm Operi, Open System Divis
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Appendix A. Bibliography

The following bibliography contains SOL references.

Emerson, Sandra L, Marcy Damrovky and Judith S. Bowman, The Practical SQL Handbook,
Reading, MA: Addison-Wesley Publishing Company, 1989.

This contains an excellent Introduction to relational databases, relational database
design, and the SQL language, with an emphasis on Sybase Transact-SQL.

Hursch, Carolyn J. and Jack L. Hursch, SQL, The Structured Query Language, Blue Ridge
Summit, PA: TAB Books, Inc., 1988.

This introduces SQL to the novice.

van der Lans, Rick. F., Inroucton to SOL, Reading, MA: Addison-Wesley Publishing Com-
pany, 1988.

This introduction to SQL Is formulated around the creation of a sports club database. It is
geared for the novice with a focus on ANSI SQL standard queries.

van der Lans, Rick. F., The SOL Standard: A Complete Reference, Hertfordshire, England:
Prentice Hall International (UK) Ltd. 1988.

This reference is a companion guide to van der Lans' Introduction to SOL. It is much
more readable than the ANSI X3.135-1986 document.
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Appendix 8. Data Types

The interface provides default conversions between database data types and C type. The
tables below show the defaults for database to C and for C to databae conversions. The
defaults may be overridden by the application by manipulating the column definition in the Data-
base Object (coLdef in db~bj).

Table 16. Default Data Convemonm - Datlabaae Types to C Types

Oracfe (p~s) Sybase Ingres C Types

TINYINT nge

NUMBER(<.a) SMAWLNT integer

NUMBER(>5) INT long

NUMBER(x).O) double

NUMBER double

FLOAT(<-24) REAL float

FLOAT(~.24) FLOAT double

VARCHAR VARCHAR utring

CHAR(>1) CHAR( 1) string

CHAR(1) CHAR, (1) cthar

DATE DATETIME string

SMALLDATETIME string

MONEY double

SMALLMONEY float

ROWID long

TIMESTAMP

SYSNAME string

BIT iegr

LONG

BINARY

VARBINARY

RAW TEXT string

ILONG RAW I1MAGE

Baselne: 21.1 B-1
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Table 17. Default Data Conversion - C Typo to Database Types

C TWOS Oraa S) SAWe Irires

Integer NUMBER (5) INT

NUMBER (10) N'T

floe FLOAT (24) REAL

double FLOAT (53) FLOAT

string [xc-2] VIARCHAR (x-1) VARCHAR (x-i)

string [x,.25) TEXT (x-1)

cr CHAR (1) CHAR (1)

Baselne: 21.1 B-2
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