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Abstract

The core functions of KerGIS—and itsraison d’̂etre—are geometrical ones. Non geometrical attributes (typically text
ones) are peripheral and hence shall be kept distinct. But this does not mean that a way to associate KerGIS geometrical
elements with non geometrical informations has to be ignored.

To handle the |correspondence| between partitions and these attributes is the purpose of thelibcorr.
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1. Licence.

Copyright 2004-2006 Thierry LARONDE tlaronde@polynum.com
All rights reserved.
In what follows, AUTHORS stands for Thierry LARONDE tlaronde@polynum.com.

THIS SOFTWARE IS PROVIDED BY THE AUTHORS “AS IS” AND ANY EXPRESS OR IMPLIED WAR-

RANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHORS

BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SER-

VICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON

ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING

NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY FROM, OUT OF OR IN CONNECTION WITH THE

SOFTWARE OR ITS USE OR DEALING, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

YOU USE THIS SOFTWARE AT YOUR OWN RISK AND UNDER YOUR OWN RESPONSABILITY AND

USING IT IMPLIES ACCEPTATION OF THE TERMS OF THIS LICENCE.

THIS AGREEMENT IS GOVERNED BY THE LAWS OF FRANCE.

Copyright 2004-2006 Thierry LARONDE tlaronde@polynum.com
Tous droits réservés.
Dans ce qui suit, le terme AUTEURS est mis pour : Thierry LARONDE tlaronde@polynum.com.

CE PROGICIEL EST FOURNI PAR LES AUTEURS “EN L’ÉTAT” ET NOUS DÉNIONS TOUTE GARANTIE DE QUEL-
QUE SORTE QUE CE SOIT, TANT EXPLICITE QU’IMPLICITE CONCERNANT ENTRE AUTRES MAIS PAS UNIQUE-
MENT TOUTE GARANTIE DE COMMERCIALISATION OU D’ADÉQUATION À UN USAGE PARTICULIER. EN AU-
CUN CAS LES AUTEURS NE POURRONT ÊTRE TENUS POUR RESPONSABLESOU REDEVABLES DE TOUT DOM-
MAGE DIRECT, INDIRECT, FORTUIT, PARTICULIER, EXEMPLAIRE OU CONSÉCUTIF (Y COMPRIS, MAIS NE SE
LIMITANT PAS À : L’ACQUISITION DE MARCHANDISES OU DE SERVICES DE REMPLACEMENT ; LES PERTES
D’USAGE, DE TEMPS, DE DONNÉES OU DE REVENUS ; OU L’INTERRUPTION D’ACTIVITÉ) QUI POURRAIT RÉ-
SULTER DE L’USAGE DU PRÉSENT PROGICIEL, ET NOUS RÉFUTONS TOUTE PRÉSOMPTION DE RESPONSABILITÉ
QUEL QUE SOIT LE MOTIF INVOQUÉ, QUE CE SOIT DANS LE CADRE D’UN CONTRAT, POUR DES RESPONSA-
BILITÉS STRICTES OU DES PRÉJUDICES (Y COMPRIS DÛS À UNE NÉGLIGENCE OU AUTRE) SE PRODUISANT
DE QUELQUE MANIÈRE QUE CE SOIT DIRECTEMENT, INDIRECTEMENT OU EN DEHORS DU LOGICIEL, DE SON
USAGE OU DE SES UTILISATIONS, MÊME EN CAS D’AVERTISSEMENT DELA POSSIBILITÉ DE TELS DOMMAGES.

VOUS UTILISEZ CE PROGICIEL ENTIÈREMENT À VOS RISQUES ET PÉRILS ET SOUS VOTRE ENTIÈRE RESPON-
SABILITÉ, ET CETTE UTILISATION VAUT ACCEPTATION DE CETTE LICENCE.

CET ACCORD EST RÉGI PAR LES LOIS FRANÇAISES.
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2. Overview.
The corr library is the major component dealing with non-geometrical properties associated with geometrical

objects.
Once an object has been assigned to a group (it may be the sole one in this group, in which case we have a singleton),

this number—group id— can be linked with other non geometrical properties.
A correspondence is a relation between apartition—handled by thelibpart and UD facilities—and adataset.

This is called a correspondence since it is in no way a function. An imageof a group—identified by itsgroupid—can
have0, 1 or more attributes.

Since KerGIS is at a crossroads of many sources of informations, the importation and exportation of informations
must be considered with great care.

The primary concern is accuracy, meaning here: not loosing information by accessing data. As a corollary, the ability
to store this correct imported information in a special format (for backup or exchange): theKerGISAttributesText
format, orkat, will be provided.

Thelibcorr provides a defined API for programs accessing attributes.
Importing/exporting from/to alibcorr known back-end format to another one is now indeed a 1:1 problem: the

back-end imports and exports in the KerGIS format, meaning that once a back-end is written the importation/expor-
tation to other known formats is ready since everything passes through the correspondence library.

Since thelibcorr can be used as a filter—for example when exporting KerGIS geometrical elements in another
format—, the library supports the notion of ananonymouscorrespondence: in this case, the library will just connect
to one or more back-ends, without creating aheadelement that is the description of the correspondence stored in the
database.

This very same property of the library to be a proxy imposes the design of a format allowing description of widest
range of data and the mandatory property of not loosing accuracy when convertingto the KerGIS format. Indeed, the
description of the attributes is made as a description of words of a virtual machine with variable length integers or
IEEE 754 floats, and the values are passed asUNICODE strings encoded inUTF-8.
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3. How the attributes are passed.
Back-ends convert to/from KerGIS format.
The attributes are passed as an array ofC Att structures. On the lower level, in theC Att, the fields are passed

as bytes strings that since all values are passed encoded inUTF-8, that is UNICODE represented as a bytes (octets)
stream: the back-end retrieve the values from the back-end storage in itsencodingand the higher levellibcorr
routines convert toUTF-8 (KerGIS). Symetrically, the higher level converts fromUTF-8 to encodingbefore feeding
the back-end.

Except when the logical type of the value isC_RAW_L, values coming from the back-ends shall have leading and
trailing blanks removed: these are usually formatting candy and have nothing to do with the raw values.

Since an image can be defined as a huge amount of attributes, when the caller is asking for an image (read
functions:C get image) the image is passed with anb atts hereof at mostchunksize, which is defined in theHead
structure. If it was not set, it defaults toC_MAX_NB_ATTS. If there are more (the function returned an image with
multiplicity 6= nb atts here, the caller must recall the get image function recursively until he has gathered all the
desired attributes (last chunk will havemultiplicity ≡ offset+ nb atts here.

This limit is not used when writing: we take what amountnb atts hereis given.

〈Public macros3 〉 ≡
#defineC_MAX_NB_ATTS 100

See also sections 22, 23, 25, 26, 29, 31, and 39.

This code is used in section 9.
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4. Definitions.
Thelibcorr establishes a correspondence between a partition of a geometrical set and an attributes set (that we

will call simply: datasetin what follows).

The partition of a geometrical set is described in the KerGISlibpart.

The dataset isnot a random collection of unspecified objects. The dataset is a set of elements that we call:attributes,
that are implemented in a structureC Att, and that are all instances of a unique structureC Data taking the form of
an ordered list ofC Datums. This ordered list ofC Datums is the description and definition of the dataset.C Datum
is a description of a component of aC Data and isnot and element of the dataset. AnC Att is an instance of the
C Data. TheC Imageassociated with a geometrical group is then an array ofC Atts, the number ofC Atts being
called themultiplicity. Themultiplicity is the total number of attributes composing the image of the group. But an
Image structure can hold less atts at a time (being a window inthe actual image) ofnb atts herenumber of attributes.

Thelibcorr deals with elements of the partition on the one side (a group), and elements of the dataset on the other
side.

TheCorrespondenceis defined by the graph mapping groups of some defined partition to attributes.
There can be several distinct partitions of a geometrical set. There can be several distinct correspondences between

a given partition and distinct datasets. These correspondences are elements of the gis database and are identified by a
name in this base.
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5. Properties.
The first goal isaccuracy. The data structure shall allow an access to some information sources without loss of

accuracy, and to import in the KerGIS attributes format these sources without loosing accuracy from the original.This
does not mean that standard routines provided by the librarywill be able to handle infinite precision of floating
point or unbounded ranges of integers for example. This does mean that one of the storage formats —the KerGIS
Attributes Text— will be able to encode all the elements fromthe source. The accuracy may be lost if thiskat format
is converted in another format. But a transformation of thiskat back to the original format shall lead to equality if not
identity (the same informations even if the two binary files are not exactly the same).

6. portability is the second goal, to let a gisdatabase be shared between differing hosts (not the same endianess, not
the same word size and so on).

So the programs will convert from a fixed format data to machine dependent one.
In what follows, the followingC types are used with the following meaning (in case a binary version of the data

files is implemented), i.e. with the minimal sizes guaranteed by ISOC:
short :int16 t a wyde;
long : int32 t a tetra;

7. efficiencycomes after, even if it is important it is not first.
A great deal of the efficiency will be achieved by the implementation of the drivers to the DBMs. Thelibcorr

is actually what is described: a way to link geometrical groups with attributes. It is in no way a mean to manipulate
efficiently pure attributes: this shall be better done by thededicated DBMs.
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8. Limits of the present implementation.
The present implementation will be limited to provide some essential needs. The definition of structures are attempts

and nothing is carved into stone at the moment.
The immediate application of thelibcorr was the development of thedBASE converters.
The basic data structures are described, but the managementof the data, including reliable and efficient storage, and

at least one query language have yet to be done.

The text translations from some locale to UNICODE/UTF-8 andback is done usingPOSIX iconvfunctions.
On system supporting theiconv XSI option, the functions are in the libc. For other systems, there is the need to

link against an external implementation (for example GNUlibiconv).
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9. Public interface to the library.
We are going to describe the visible top of the iceberg first: what callers are supposed to see and use.
The naming and API conventions are the KerGIS ones: useful values are returned by putting the result in a me-

mory place (parameters are passed as addresses in this case), the returning value being anint specifying the status:
G_SUCCESS which is0 for OK, and not0 for an error.

〈 corr.h 9 〉 ≡
#ifndef KERGIS_CORR_H
#defineKERGIS_CORR_H
#defineCORR_MAJOR 0
#defineCORR_MINOR 1
#defineCORR_REVISION 0
#include <math.h> /∗ floor() ∗/
#include <stdint.h> /∗ POSIX exact number of bits types∗/
#include <iconv.h> /∗ POSIX/XSI iconv conversion functions∗/
#include "ksys/cdefs.h"

#include "ksys/types.h" /∗ id kt ∗/
#include "ksys/sys/iconv_defs.h"

#include "part.h"

〈Errors macros93 〉

extern const structG Msgs∗constC Errors;

〈Warnings macros90 〉

extern const structG Msgs∗constC Warnings;

〈 Infos macros87 〉

extern const structG Msgs∗constC Infos;

〈Public macros3 〉
〈Public structures21 〉
〈Public prototypes13 〉

#endif /∗ KERGIS_CORR_H ∗/
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10. Opening and closing.
The user visible side of thelibcorr has to deal withC Images: we gather attributes from the back-ends to create

a unique image belonging to a definedgroup id.
At the core level of thelibcorr will be handled the matching between group identifiers and attributes.
A user can request the image of a defined group, or set the imageassociated with a defined group. The attributes

flags will tell if the attributes have to be created or deleted(add or mark as dead).

11. The mode for opening are the one supported byG open. The policy is theG openone too.
If the correspondence isanonymous—i.e. Corr~name ≡ Λ— the head informations will not be stored in the

database: thelibcorr will function as a filter.
Otherwise, when a link to a dataset is created, the definitionof the dataset is stored in thecorr.head sub-element.
Later, when the dataset is accessed, the information about the definition of the dataset is retrieved from there.
TheHeadstores information about thepartition and the meta-properties of thedataset(how to access it).
TheData stores the description of the dataset.

12. Whether the session is atransactionone or not is back-end dependent. For example, thepsql back-end handles
transactions (if everything went fine, at closing time the transaction is committed; else it is rollbacked). But thedbf
back-end is record oriented: every record is updated on its own.

13. TheC openfunction does what was advertised: build the correspondence identifier with thepartition anddataset
members, open it and fill theC Corr structure.

〈Public prototypes13 〉 ≡
int C open(struct C Corr ∗Corr, int oflag);

See also sections 14, 15, 16, 17, and 19.

This code is used in section 9.

14. When building a correspondence, a description in the form ofa file holding labelled values can be used not only
by thelibcorr but altogether by external programs. Hence routines to readthese files.

Reading theC Data description is only necessary when building another dataset, or for the KerGIS Attributes Text
format (yet to be implemented). SoC read data will be used whether internally by the back-end dependent opening
routines, or by a userland program creating a new dataset using the KerGIS text description.

〈Public prototypes13 〉 +≡
int C read head(FILE ∗fp, struct C Corr ∗Corr);
int C write head(FILE ∗fp, struct C Corr ∗Corr);
int C read data(FILE ∗fp, struct C Corr ∗Corr);
int C write data(FILE ∗fp, struct C Corr ∗Corr);

15. Closing, from the caller’s standpoint is quite simple. Thisdoes notfree the structure. For this, call (afterwards...)
C free corr.

〈Public prototypes13 〉 +≡
int C close(struct C Corr ∗Corr);



10 MANAGING IMAGES LIBCORR §16

16. Managing images.
ObviouslyC get imagewill not work if oflag≡ O_WRONLY when opening the data file.
C get imagecan be used with the special groupP_GROUP_ALL. This group will cause theC_DUMPING flag to be set,

and nothing else, except continue dumping will be allowed inthe mean time.
Setting the correctoffset is the responsability of the caller.Image~offset is not updated at return, since it indicates

the starting edge of the window.

〈Public prototypes13 〉 +≡
int C get image(const struct C Corr ∗corr, struct C Image∗Image);

17. Whether when modifying attributes, inserting or deleting,all is done with theImagestructure. Flags are spe-
cified at the attribute level for the action to be taken. Ifatt.id ≡ 0, the attribute is inserted. ifatt.id 6= 0 ∧
C_IS_MODIFIED(att), the corresponding attribute is modified. Otherwise,nothing is done.

Since on return from other functions, theatt.id can be set (for example if one is retrieving images from another
correspondence), one needs to clear it before feeding another correspondence if the image is to be inserted.

P_GROUP_ALL can be used withC set image. It will cause theC_RESTORING flag to be set, and nothing else will be
allowed during the mean time.

〈Public prototypes13 〉 +≡
int C set image(const struct C Corr ∗Corr, struct C Image∗Image);

18. Dumping and restoring can be done using theP_GROUP_ALL special group.
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19. Memory management.
There are several pointers inserted in the structures, thatare set to differing length strings. To avoid memory leak,

let routines handle allocation.
An C Imageand anC Att will always see there internals freed before filling then with new data. If one wants to

save the data, it must be copied elsewhere first.

〈Public prototypes13 〉 +≡
int C alloc image(struct C Image∗∗Image);
int C free image(const int nb datums, struct C Image∗Image);
int C cleanatts(const int nb datums, struct C Image∗Image);
int C alloc atts(const int nb datums, struct C Image∗Image, int nb atts);
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20. TheC Datuminformation structure.
We start by the bottom.

A C Datumis three-fold:

1 at the raw level, the information is encoded as a vector of numbers;
2 at the administrative level (handling by the programs accessing directly the data) some properties have to be

remembered (access time, permissions, range of values, etc.);
3 at the user level, theC Datumhas aname, and the numerical values have to be interpreted: theC Datumhas some

logical meaning (hopefully).

21. To ensure the accuracy and the generality, we will describe the C Datums „a la computer: a vector of words
representing numbers.

The number of words will be encoded in a membersize. More later about that. What is of interest right now is the
way we are going to encode the word.

Since the size of the words on distinct computers varies, this raw level for us will have a singularity: the description
is made for some hypothetical engine whoseC Word is of variable length, and is of two distinct flavors: whether
C_INTEGER_W or C_FLOAT_W. The float type is always described„a la IEEE 754. This is coded with the first bit of the
flags.

ForC_INTEGER_W type, the sign is considered and is coded with the 2nd bit of theflags.
Whether the machine stores this ‘Word’ natively or not (whether the machine is able to deal with a binary repre-

sentation of this word, or has to interpret an ascii representation) is indicated by the 3th bit of theflags: if set, binary
representation.

How the field of bits described has to be interpreted is put in the flagstype.

〈Public structures21 〉 ≡ /∗ the flags∗/
#defineC_INTEGER_W 0 /∗ default ∗/
#defineC_FLOAT_W ◦1
#defineC_UNSIGNED_W 0 /∗ default ∗/
#defineC_SIGNED_W ◦2
#defineC_ASCII_W 0 /∗ default: interpreted∗/
#defineC_BINARY_W ◦4

struct C Word {
unsigned charflags;
unsigned shortsignificand; /∗ sign included if relevant∗/
unsigned shortexpmax; /∗ K + 1 ∗/
};

See also sections 30, 34, 35, 36, 37, 38, 40, and 48.

This code is used in section 9.
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22. Since there are some classical values, we will provide some already filled structures.

〈Public macros3 〉 +≡ /∗ integers∗/
#defineC_SET_W(Word, f , s, e)Word.flags← (unsigned char) f ;

Word.significand← (unsigned short) s;
Word.exp max← (unsigned short) e;

#defineC_UINT8_W(Word)C_SET_W (Word, 0, 8, 0)
#defineC_INT8_W(Word)C_SET_W (Word, 2, 8, 0)
#defineC_UINT16_W(Word)C_SET_W (Word, 0, 16, 0)
#defineC_INT16_W(Word)C_SET_W (Word, 2, 16, 0)
#defineC_UINT32_W(Word)C_SET_W (Word, 0, 32, 0)
#defineC_INT32_W(Word)C_SET_W (Word, 2, 32, 0)
#defineC_UINT64_W(Word)C_SET_W (Word, 0, 64, 0)
#defineC_INT64_W(Word)C_SET_W (Word, 2, 64, 0) /∗ floats ∗/
#defineC_IEEE_754_SINGLE_W(Word)C_SET_W (Word, 3, 24, 8)
#defineC_IEEE_754_DOUBLE_W(Word)C_SET_W (Word, 3, 53, 11)

23. Given some number (i.e. some range), it may be usefull to be able to compute the bits needed for encoding a
given number expressed as digits (thesignificandand theexp max: thenb bits, the actual number of bits used on some
actual machine is another story).

To set the values for a numeric signed exact type with 10 significant digits (SQL would say: precision) and 4 digits
after the decimal separator (SQL would say: scale):

First compute the number of bits needed to encode a 9 significant digits (and add one for the sign), noting that we
need to find the maximum power of2 used to reach this value, which will tell us that it can be represented byn + 1
bits (since the bit one represents20), adding a bit to encode the sign (may be two complement or notthe result is that
one more bit is needed if signed):

significand = ⌊lg(109)⌋+ 1 + [signed] = ⌊9/log2⌋+ 1 + 1 = 31

We can note that if we request more than9 digits of accuracy, anint32 t is not able to handle it since, for10 digits
unsigned we have:

mant = ⌊10/log2⌋+ 1 + [signed] = 34

Since there are some computations that will be done quite frequently, we can write a macro definition to compute
the number of bits needed to represent a number ofn digits (taking into account an optional sign).

〈Public macros3 〉 +≡
#defineC_DIGITS_TO_BITS(nb of digits, sign)

(unsigned short) ((int ) floor((((double)(nb of digits)) ∗ M_LN10/M_LN2)) + 1 + sign)
#defineC_WORD_TO_DIGITS(Datum)

(int )ceil ((Datum.Word.significand+ Datum.Word.exp max) ∗ M_LN2/M_LN10 + 4)
/∗ 2 signs, dot and ’E’∗/

24. We have describes what are values stored (the raw level). Butthese values have—hopefully—a meaning for some
user.

The way a value is stored (as a vector of numbers i.e.Words) must belong to the black box: the user doesn’t care.
What the user inputs, and what is displayed on output is aninterpretation of the values stored as numbers. The
member of the structureC Logical holding these informations will be namedtype. type is not exactly a field of bits,
since some related types share a bit. But some bits are reserved for some kind of types (example: text), so that a test
can be easily implemented.

The type will be encoded as a byte (uint8 t), and all values< 128 are whether defined by KerGIS or reserved.
All values with the seventh bit set (≥ 128) can be used to encode an interpretation that doesn’t fit withthe defined

ones and will not be used by KerGIS.
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25. A raw vector of bits/bytes is not encoded (or, if we are under interpretation of exporting inkat it is stored as a
string consisting of 2 chars ASCII representing a hexadecimal value).

〈Public macros3 〉 +≡
#defineC_RAW_L 0 /∗ uninterpreted: an array of numbers BLOB∗/

26. All strings are encoded inUTF-8and have the least significant bit set.

〈Public macros3 〉 +≡
#defineC_IS_STRING(Datum) (Datum.Logical.type& ◦1 )
#defineC_TEXT_L ◦1 /∗ strings∗/
#defineC_DATE_L ◦3 /∗ a string∗/
#defineC_URI_L ◦11 /∗ a text string to be interpreted∗/

27. C_URI_L is indeed a text encoded inUTF-8 but that has to be interpreted according to the protocol specified.

28. C_DATE_L is a string in ISO 8601 format (YYYY-MM-DDTHH:MM:SS.DD...).
TODO: handle this correctly.

29. There are numericals values too, includingC_LOGICAL_L that is not doomed to be only 2 bits (the number of
bits is defined via theC Word structure).

The times information are generally encoded whether as a number of units (generally seconds) from a conventional
point in time (onUNIX the ‘epoch’ 1970-01-01 00:00:00), or as a string (broken down time).

Note too thatC_DECIMAL_L is an exact type that shall be encoded as an integer. The scaleand other values are
described on the administrative level.

〈Public macros3 〉 +≡ /∗ numerical values shared the third bit∗/
#defineC_IS_NUMERIC(Datum) (Datum.Logical.type& ◦4 )
#defineC_TIME_L ◦4 /∗ a number of seconds relative to the epoch∗/
#defineC_INTEGER_L ◦6
#defineC_LOGICAL_L ◦14 /∗ boolean for example∗/
#defineC_DECIMAL_L ◦16 /∗ fixed decimal separator∗/
#defineC_FLOAT_L ◦24 /∗ a floating point number∗/

30. At the higher level, for the user theC Datummust have aname(that will be encoded inUTF-8).
We can now describe theC Logical structure.

〈Public structures21 〉 +≡
struct C Logical {

char type;
char ∗name; /∗ UTF-8 encoded∗/
};
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31. TheseC Datums have some stored values, and some meaning. Now the problem arises to manage this: this is
the administrative level.

We have already said that we will handle vector of words. So itis time to introduce thesize. We do not support
unspecified length: the maximum shall always be specified. But for KerGIS proper, everything is stored as variable
length.

Someflagshave to be specified, telling us whetherΛ is allowed or not, whether adefaultvalue is provided or not,
whether this is auto-incrementing (a special case of variable default), and whether all values must be distinct or not
(distinct is considered for notΛ values).

〈Public macros3 〉 +≡
#defineC_NULL_ALLOWED_A 1
#defineC_HAS_DEFAULT_A 2
#defineC_ALL_DISTINCT_A 4
#defineC_AUTO_INCREMENT_A (C_HAS_DEFAULT_A | C_ALL_DISTINCT_A | 8)

32. A default value(always encoded whether in ASCII—for a number—or inUTF-8) can be provided.

33. Secondly, the values stored have to be interpreted. But there are some common manipulations that we may ease
by providing the informations without needing to define specific functions.

For example, numbers can be scaled (this is especially true about numeric values that are exact numbers with a fixed
decimal point one could say “only for output”).

So we will consider the general case of aninteger shift (a constant to add), ascale(a power of10 since it is on the
user side, power of2 being on the computer’s one) and aunit. The effective number is then computed as follows:

number = shift + stored value ∗ unit ∗ 10scale

By default,shift← 0, unit← 1 andscale← 0. All these values are of signed integer type.
In the case ofC_AUTO_INCREMENT_A, by using theshift andunit one can achieve the result: the stored value will

start at0 (hence atshift) and will be increased by1 hence leading to a step ofunit ∗ 10scale beingunit if scale≡ 0.

34. Hence the result.

〈Public structures21 〉 +≡
struct C Admin {

/∗ input/output∗/
unsigned shortflags;
unsigned longsize; /∗ the effective number is computed with these∗/
long shift;
long unit;
long scale;
char ∗defaultvalue;
};

35. Finally, composing the three levels gives theC Datumstructure.

〈Public structures21 〉 +≡
struct C Datum { /∗ user level∗/

struct C Logical Logical; /∗ admin ∗/
struct C Admin Admin; /∗ raw level ∗/
struct C Word Word;
};
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36. TheC Data structure.
TheC Data describes a list ofC Datums and is the definition of the dataset for us. Its structure is then simple.

- the number ofC Datumsnb datums;
- the total number ofC Attsnb att;
- a vector ofC Datums;

〈Public structures21 〉 +≡
struct C Data {

unsigned shortnb datums;
unsigned longnb atts;
struct C Datum ∗Datums;
};

37. Beside the data, there is the highest level dealing with meta-organization of the data: the way to access it, the
partition to link with, the encoding, the place and some candy for user interaction.

This is dealt with via theC Head structure that has an immediate counterpart in theGISDATABASE: a text file to
be found under theCORR_HEAD_SUBELT offering the user the capacity to store values for accessingsome data source
without having to type it other and other when accessing it.

As for other elements stored in the directory based KerGIS database (GISDATABASE), it is identified by itsname.
When invokingC open, thenamemember shall be set to the name identifier of the correspondence. If name≡ Λ,

an anonymous correspondence is wanted, that is noHeadwill be written in the gisdatabase.
The structure has, as members, information that are set in the header file. Hence theC Headstructure. On opening,

how to open must be set, whether by specifying aname identifying a text version of theC Head in the KerGIS
database, or by filling all the values.

On return, theData andhandlerare filled.

〈Public structures21 〉 +≡
#defineC_NB_HEAD_VALUES 13

struct C Head {
char ∗driver;
char ∗partition;
char ∗cluster;
char ∗dbase;
char ∗table;
char ∗encoding;
char ∗datumgroup;
char ∗datumgroup name;
char ∗group emptyas;
char ∗group all as;
char ∗null as;
char separator;
unsigned longchunksize; /∗ negociate this amount of atts at a time∗/
};
struct C Corr {

int handler;
char ∗name;
struct P Map Mapping;
struct C Head Head;
struct C Data Data;
};
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38. TheC Att information structure.
TheC Att is an instance of the data, and a component of the image. The actual values of eachC Datumis returned

as a vector of words, the number of words being given. Hence the lengthmust be interpreted according to the definition
of theC Datum, interpreted or not interpreted, text value or not etc.

〈Public structures21 〉 +≡
struct C Att {

unsigned longid; /∗ the identifier, set by caller on request∗/
unsigned shortflags;
char ∗∗fields; /∗ a field is an instance of a datum∗/
};

39. We need at least to be able to handle the case of the deleted andmodified attributes.

〈Public macros3 〉 +≡
#defineC_ATT_DELETED ◦1
#defineC_IS_DELETED(Att) (Att~flags& ◦1 )
#defineC_ATT_MODIFIED ◦2
#defineC_IS_MODIFIED(Att) (Att~flags& ◦2 )
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40. TheC Imageinformation structure.
The image is the image of thisgroup, and is composed of amultiplicity of C Atts (total) but may be retrieved by

chunks, hence theoffset(in the image) and the actualnb atts herein this. If offset≡ 0 andnb atts here≡ multiplicity,
you have the whole image.

〈Public structures21 〉 +≡
struct C Image {

id ktgroup;

unsigned longmultiplicity;
unsigned longoffset;
unsigned longnb atts here;
struct C Att ∗Atts; /∗ an array ofC Att ∗/
};
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41. Syntax of the head and data description files.
The head and data are simple ascii (ascii for the labels, textfor the values) file.
All values not given with have theDefault heador Default dataones.
Since the whole is a description of a single entity (the correspondence), the parser will be unique even if the head

and data files are stored separately (think of a matter of subfiles in some filesystems if you want).
This description will be translated obviously inyacc andlex files.

42. Comments are not token starting by a ’#’ up to the end of line.

43. There are 4 major types of tokens:

1. aNAME is a reserved word and defined à laC;
2. aSTRING is enclosed in double quotes, does not contain a double quoteor a new line;
3. anINT is a signed integer;
4. a char is given à laC i.e. enclosed in single quotes. Escaped sequences are allowed.

The reserved wordΛ can be used in some cases in place ofNAME or STRING. Hence the introduction of the rules
〈name〉 and〈string〉.
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44. The syntax, first for head, then for data.

〈statements〉→ /* empty */ | 〈statements〉 〈statement〉

〈statement〉→ 〈driver〉 | 〈partition〉 | 〈cluster〉 | 〈dbase〉 | 〈table〉 | 〈encoding〉 | 〈datumgroup〉 | 〈datumgroupname〉
| 〈groupemptyas〉 | 〈groupall as〉 | 〈chunksize〉 | 〈null as〉 | 〈separator〉 | 〈nb datums〉 | 〈nb atts〉 | 〈datums〉

〈driver〉→ DRIVER ‘:’ 〈name〉

〈partition〉→ PARTITION ‘:’ 〈string〉

〈cluster〉→ CLUSTER‘:’ 〈string〉

〈dbase〉→ DBASE ‘:’ 〈string〉

〈table〉→ TABLE ‘:’ 〈string〉

〈encoding〉→ ENCODING ‘:’ 〈string〉

〈datumgroup〉→ DATUM GROUP‘:’ 〈string〉

〈datumgroupname〉→ DATUM GROUPNAME ‘:’ 〈string〉

〈groupemptyas〉→ GROUPEMPTY AS ‘:’ 〈string〉 /* may be a SQL statement */

〈groupall as〉→ GROUPALL AS ‘:’ 〈string〉/* may be a SQL statement */

〈chunksize〉→ CHUNK SIZE ‘:’ INT

〈null as〉→ NULL AS ‘:’ 〈string〉

〈separator〉→ SEPARATOR‘:’ CHAR

〈nb datums〉→ NB DATUMS ‘:’ INT

〈nb atts〉→ NB ATTS ‘:’ INT

〈datums〉→ DATUMS ‘:’ 〈datumslist〉

〈datumslist〉→ 〈datum〉 | 〈datumslist〉 〈datum〉

〈datum〉→ 〈logical〉 〈admin〉 〈word〉

〈logical〉→ INT STRING

〈admin〉→ 〈adminflags〉 INT INT INT INT 〈string〉

〈adminflags〉→ INT 〈adminflags〉 ‘|’ INT

〈word〉→ 〈word flags〉 INT INT

〈word flags〉→ INT | 〈word flags〉 ‘|’ INT

〈string〉→ NULL VALUE | STRING

〈name〉→ NULL VALUE | NAME
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45. Implementation.
Here we will describe the actual implementation of the functions. We start by the private header.

〈 _corr.h 45 〉 ≡
#ifndef _KERGIS_CORR_H
#define_KERGIS_CORR_H
#include <assert.h>

#include <errno.h>

#include "ksys/endian.h"

#include "gis.h"

#include "corr.h"

#include "corr/dbf.h"

#include "corr/psql.h"

#include "corr/stdin.h"

#include "corr/stdout.h"

〈Private macros51 〉
〈Private structures49 〉
〈Private prototypes55 〉

#endif /∗ _KERGIS_CORR_H ∗/
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46. Opening and closing.
Depending on themode, the file is opened if it exists or created. The policy on opening is handled byG open.
The library suppports the concept of an anonymous correspondence, that is a transient, ephemeral object that will

not be written in theGISDATABASE. To obtain this, one just gives theNULL pointer as a name.
If the files have to be created, they are created in the currentmapset.
If the files already exist, they are searched according toSEARCH_PATH.

〈Set mapset and creation flag46 〉 ≡
mapset← Λ;
if (mode≡ G_O_WRONLY) creation← 1;
else creation← 0;
if (Corr~name6= Λ ∧mode6= G_O_WRONLY) {

mapset← G find file2(CORR_HEAD_SUBELT, Corr~name, "");
if (mapset≡ Λ) {

if (mode≡ G_O_RDONLY) return G_ENOENT;
else creation← 1;
}
}
if (mapset≡ Λ) mapset← G mapset( );

This code is used in section 47.

47. There are several files opened. First, theC Head is filled, whether taking the values from the element of the
gisdatabase if anamewas given or from the values passed. If everything went fine, theC Corr is filled and the open
cascade to the driver routine.

〈 open.c 47 〉 ≡
#include <limits.h>

#include <stdlib.h>

#include <string.h>

#include <unistd.h>

#include <sys/types.h>

#include <sys/stat.h>

#include "_corr.h"

int C open(struct C Corr ∗Corr, int mode)
{

int status← G_SUCCESS; /∗ return value∗/
int fd← −1;
char ∗mapset; /∗ pointer to internal GISLIB name, don’t free!∗/
int creation; /∗ G_O_RDWR case∗/

Corr~handler← −1;
〈Set mapset and creation flag46 〉
〈Allocate and init newC Corr; goto end if no handler left or problem52 〉
〈Open head if not anonymous and initDFile 53 〉
〈Set partition conversion60 〉
〈Request driver to init orgoto end 61 〉
〈 Init fields conversions67 〉

end:
if (status) (void) C close(Corr);
return status;
}
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48. The internal handling is done via an internal structureC Corr, that is accessed according to thehandlerset in
theCorr struct that will be used on every call of the library.

Since the back-ends will handle the dirty stuff, we define a structure to communicate with them.
Theflagsare under the responsability of the back-ends. The least significant16 bits are reserved for thelibcorr,

higher are used by the back-ends.

〈Public structures21 〉 +≡
#defineC_DUMPING ◦1
#defineC_RESTORING ◦2
#defineC_MODIFIED ◦4
#defineC_ICONV_INVALID ◦10
#defineC_DATE_INVALID ◦20
#defineC_INVALID_TRANSACTION ◦40
#defineC_FLAGS_SHIFT 16 /∗ back-end flags are shifted left this amount∗/

struct C DFile {
int handler; /∗ internal to the driver∗/
unsigned longflags;
int mode;
struct P Map ∗Mapping;
struct C Head ∗Head;
struct C Data ∗Data;
};
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49.

〈Private structures49 〉 ≡
struct C Corr {

struct C DFile DFile;
FILE ∗hf ; /∗ head description file∗/
FILE ∗df ; /∗ data description file∗/
unsigned longto be restored; /∗ set to the number of atts to restore∗/
unsigned longdumpretrieved;
int ∗fieldsconvs; /∗ an array of flags for fields conversions∗/

iconv tcd in; /∗ codeset converter descriptor when reading file∗/
iconv tcd out; /∗ codeset converter descriptor when writing file∗/
int (∗open)(struct C DFile ∗);
int (∗close)(struct C DFile ∗);
int (∗get image)(struct C DFile ∗, struct C Image ∗);
int (∗set image)(struct C DFile ∗, struct C Image ∗);
int (∗ioctl)(struct C DFile ∗, unsigned long, void ∗argp);
};

#ifdef HIC
#defineEXTERN
#else
#defineEXTERN extern
#endif /∗ we define a maximum number of group of files to handle∗/
#define_MAX_HANDLERS 16 /∗ minimum value ofOPEN_MAX ∗/
EXTERN

int C nb handlers; /∗ nb of handlers actually in use∗/
EXTERN

struct C Corr ∗ C handlers[_MAX_HANDLERS];
#define_HANDLER ( C handlers[Corr~handler])
#define_DFILE_HANDLER~DFile
#define_FIELDS_CONVS_HANDLER~fieldsconvs
#define_CD_IN_HANDLER~cd in
#define_CD_OUT_HANDLER~cd out
#define_OPEN( )(∗_HANDLER~open) (&_HANDLER~DFile)
#define_CLOSE( )(∗_HANDLER~close) (&_HANDLER~DFile)
#define_GET_IMAGE(Image)(∗_HANDLER~get image) (&_HANDLER~DFile, Image)
#define_SET_IMAGE(Image)(∗_HANDLER~set image) (&_HANDLER~DFile, Image)
#define_IOCTL(request, argp)(∗_HANDLER~ ioctl) (&_HANDLER~DFile, request, argp)
See also section 69.

This code is used in section 45.

50. HIC will be defined in an object that needs to be here at last, that is in the closing routine object file.

51. Since we need to ensure that thehandlerset is a correct one, we define a macro.

〈Private macros51 〉 ≡
#define_CHECK_HANDLER if (Corr~handler< 0∨Corr~handler> _MAX_HANDLERS∨ C handlers[Corr~handler] ≡

Λ) return C_EBADHANDLER

#define_CHECK_DUMPING if (_DFILE.flags& C_DUMPING)return C_EBUILK

#define_CHECK_RESTORING if (_DFILE.flags& C_RESTORING)return C_EBUILK

This code is used in section 45.
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52. If there is no handler left, we can bail out.

〈Allocate and init new C Corr ; goto end if no handler left or problem52 〉 ≡
if ( C nb handlers≥ _MAX_HANDLERS) return C_EOPENMAX;
for (Corr~handler← 0; Corr~handler< _MAX_HANDLERS ∧ C handlers[Corr~handler] 6= Λ; ++Corr~handler)

; /∗ calloc ensure default values∗/
if (( C handlers[Corr~handler]← (struct C Corr ∗) calloc(1, sizeof(struct C Corr ))) ≡ Λ) {

Corr~handler← −1;
return errno≪ G_ERROR_SHIFT;
}
++ C nb handlers;

This code is used in section 47.

53. We will open not a descriptor but a file to be able to usefgets.

〈Open head if not anonymous and initDFile 53 〉 ≡
if (Corr~name6= Λ) {

errno← 0;
if ((fd← G open(CORR_HEAD_SUBELT, Corr~name, mapset, mode)) < 0) {

G msg(G_EOPEN, G Errors, G_WARNING);
status← errno ? errno≪ G_ERROR_SHIFT : C_EOPEN;
goto end;
}
_HANDLER~hf ← fdopen(fd, G fd to file mode(mode));
}
else _HANDLER~hf ← Λ; /∗ anonymous∗/
〈Check or init correspondence file54 〉
_DFILE.Mapping← &Corr~Mapping;
_DFILE.Head← &Corr~Head;
_DFILE.Data← &Corr~Data;
_DFILE.mode← mode; /∗ save mode∗/
_CD_IN ← (iconv t)− 1;
_CD_OUT ← (iconv t)− 1;
〈 Init pointers to driver functions59 〉

This code is used in section 47.
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54. If the anonymous correspondence is requested, the caller must have filled the correct information in theHead.
The needed informations are back-end dependent.

〈Check or init correspondence file54 〉 ≡
if (Corr~name6= Λ) {

struct stat buf;

if (fstat(fd, &buf) < 0) {
status← errno≪ G_ERROR_SHIFT;
goto end;
}
if (buf.st size) {

if ((status← C read head(_HANDLER~hf , Corr))) goto end;
}
else if (_DFILE.mode≡ G_O_RDONLY) {

status← C_EEMPTY;
goto end;
}
else /∗ creating∗/

(void) C write head(_HANDLER~hf , Corr);
}

This code is used in section 53.
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55. Reading and writing the head and data description files.
The head and data are simple ascii (ascii for the labels, textfor the values) file.
All values not given will have theDefault heador Default dataones.
Since all these, even if stored in distinct files, are description of the whole, there is no need to try to implement two

distinct parsers (this is not easy due to namespace collisions by the way). So here is a description of the syntax.

〈Private prototypes55 〉 ≡
int C yyparse(void);

See also sections 74 and 79.

This code is used in section 45.
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56.

〈 head.c 56 〉 ≡
#include <errno.h>

#include <limits.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include "_corr.h"

extern FILE ∗ C yyin;
extern int C lineno;
struct C Head ∗ Head; /∗ to communicate with the parser∗/
const struct C Head Default head← {Λ, Λ, Λ, Λ, Λ, KT_ICONV_UTF_8, Λ, Λ, Λ, Λ, Λ, ’|’, C_MAX_NB_ATTS};

int C read head(FILE ∗fp, struct C Corr ∗Corr)
{

int status← G_SUCCESS;

Corr~Head← Default head;
Head← &Corr~Head;
〈Restart the lexer57 〉
if ( C yyparse( )) status← C_EBADHEADFORMAT;
return status;
}

int C write head(FILE ∗fp, struct C Corr ∗Corr)
{

(void) fprintf (fp, "DRIVER: %s\n", (Corr~Head.driver 6= Λ) ? Corr~Head.driver : "NULL");
(void) fprintf (fp, "PARTITION: ");
if (Corr~Head.partition 6= Λ) fprintf (fp, "\"%s\"\n", Corr~Head.partition);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "CLUSTER: ");
if (Corr~Head.cluster 6= Λ) (void) fprintf (fp, "\"%s\"\n", Corr~Head.cluster);
else (void) fprintf (fp, "NULL\n");
(void) fprintf (fp, "DBASE: ");
if (Corr~Head.dbase6= Λ) (void) fprintf (fp, "\"%s\"\n", Corr~Head.dbase);
else (void) fprintf (fp, "NULL\n");
(void) fprintf (fp, "TABLE: ");
if (Corr~Head.table 6= Λ) fprintf (fp, "\"%s\"\n", Corr~Head.table);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "ENCODING: ");
if (Corr~Head.encoding6= Λ) fprintf (fp, "\"%s\"\n", Corr~Head.encoding);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "DATUM_GROUP: ");
if (Corr~Head.datumgroup 6= Λ) fprintf (fp, "\"%s\"\n", Corr~Head.datumgroup);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "DATUM_GROUP_NAME: ");
if (Corr~Head.datumgroup name6= Λ) fprintf (fp, "\"%s\"\n", Corr~Head.datumgroup name);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "GROUP_EMPTY_AS: ");
if (Corr~Head.group emptyas 6= Λ) (void) fprintf (fp, "\"%s\"\n", Corr~Head.group emptyas);
else (void) fprintf (fp, "NULL\n");
(void) fprintf (fp, "GROUP_ALL_AS: ");
if (Corr~Head.group all as 6= Λ) (void) fprintf (fp, "\"%s\"\n", Corr~Head.group all as);
else (void) fprintf (fp, "NULL\n");
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(void) fprintf (fp, "NULL_AS: ");
if (Corr~Head.null as 6= Λ) (void) fprintf (fp, "\"%s\"\n", Corr~Head.null as);
else (void) fprintf (fp, "NULL\n");
(void) fprintf (fp, "SEPARATOR: ’%c’\n", Corr~Head.separator);
(void) fprintf (fp, "CHUNK_SIZE: %lu\n", Corr~Head.chunksize);
return G_SUCCESS;
}

57. The library shall handle multiple files. The problem is with the lexer, if something goes wrong: scanning will be
stopped in an internal buffer, before the end of the buffer, and modifying C yyin will not suffice. lex(1) will resume
the scanning in the buffer before requesting for a new block of data from C yyin. Hence we need to flush the buffer.
Actually, the code is in thelexer.l file, and is here forflex(1). But we put here the comments and caveats to record
the problem.

〈Restart the lexer57 〉 ≡
C lineno← 1;
C yyin← fp;

This code is used in sections 56 and 58.
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58. The data is parsed in the same way.

〈 data.c 58 〉 ≡
#include <errno.h>

#include <limits.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include "_corr.h"

extern FILE ∗ C yyin;
extern int C lineno;
unsigned short nb datums; /∗ to verify afterwards∗/
struct C Data ∗ Data; /∗ to communicate with the parser∗/

int C read data(FILE ∗fp, struct C Corr ∗Corr)
{

int status← G_SUCCESS;

Corr~Data.nb datums← 0;
Corr~Data.nb atts← 0;
Corr~Data.Datums← Λ;
Data← &Corr~Data;
〈Restart the lexer57 〉
if ( C yyparse( )) status← C_EBADDATAFORMAT;
if ( nb datums6= Corr~Data.nb datums) G msg(C_WBADNBDATUMS, C Warnings, G_WARNING);
return status;
}

int C write data(FILE ∗fp, struct C Corr ∗Corr)
{

int i;

(void) fprintf (fp, "NB_DATUMS: %d\n", Corr~Data.nb datums);
(void) fprintf (fp, "NB_ATTS: %lu\n", Corr~Data.nb atts);
(void) fprintf (fp, "DATUMS: \n");
for (i← 0; i < Corr~Data.nb datums; i++) {

fprintf (fp, "\t%d \"%s\"", Corr~Data.Datums[i].Logical.type, Corr~Data.Datums[i].Logical.name);
fprintf (fp, "\t%d %lu %ld %ld %ld", Corr~Data.Datums[i].Admin.flags,

Corr~Data.Datums[i].Admin.size, Corr~Data.Datums[i].Admin.shift,
Corr~Data.Datums[i].Admin.unit, Corr~Data.Datums[i].Admin.scale);

if (Corr~Data.Datums[i].Admin.default value≡ Λ) fprintf (fp, " NULL");
else fprintf (fp, " \"%s\"", Corr~Data.Datums[i].Admin.defaultvalue);
fprintf (fp, "\t%u %hu %hu\n", Corr~Data.Datums[i].Word.flags, Corr~Data.Datums[i].Word.significand,

Corr~Data.Datums[i].Word.exp max);
}
return G_SUCCESS;
}
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59. When we go to end, we invoke the driver specific close function. Everything needs to be set before !

〈 Init pointers to driver functions59 〉 ≡
if (¬strcmp(Corr~Head.driver, "dbf")) 〈 Init the dbf back-end83 〉
else if (¬strcmp(Corr~Head.driver, "psql")) 〈 Init the psql back-end84 〉
else if (¬strcmp(Corr~Head.driver, "stdin")) 〈 Init the stdin back-end85 〉
else if (¬strcmp(Corr~Head.driver, "stdout")) 〈 Init the stdout back-end86 〉
else {

status← C_EBADDRIVER;
goto end;
}

This code is used in section 53.

60. The mapping between group ids and group names is the purpose of thePARTLIB.
TheCORRLIB is not designed to writePARTLIB stuff: it only reads if necessary. If the mapping is created while

attributes are created too, first open in write mode the mapping with thePARTLIB and update the mapping via the
PARTLIB before making work via theCORRLIB if the latter depends on the updated information.

The mapping may be necessary in read cases ifDATUM_GROUP_NAME is set. But the mapping is only opened for
reading ifCorr~Mapping.name6= Λ.

Of course, the name of the mapping must match the name of the partition set inCorr~Head.

〈Set partition conversion60 〉 ≡
if (Corr~Head.datumgroup name6= Λ ∧Corr~Mapping.name6= Λ) {

if (strcmp(Corr~Mapping.name, Corr~Head.partition) 6= 0) {
status← C_EPARTNAME;
goto end;
}
if ((status← P open(&Corr~Mapping, mode)) 6= G_SUCCESS) {

G msg(status, P Errors, G_INFO);
status← C_EPART;
goto end;
}
}

This code is used in section 47.

61. The informations being filled, we set ourDriver structure to the correct one, and invoke the driver dependent
open routine.

〈Request driver to init orgoto end 61 〉 ≡
if ((status← _OPEN( ))) goto end;

This code is used in section 47.



32 READING AND WRITING THE HEAD AND DATA DESCRIPTION FILES LIBCORR §62

62. Closing is fairly obvious. Some supplementary checks shallbe done and will be added in the future.

〈 close.c 62 〉 ≡
#include <unistd.h>

#defineHIC
#include "_corr.h"

int C close(struct C Corr ∗Corr)
{

int status← G_SUCCESS; /∗ be able to be safely called when not opened (interrupted userprogram)∗/

if (Corr~handler≡ −1) return G_SUCCESS;
_CHECK_HANDLER;

if (_HANDLER~hf 6= Λ) {
if (fclose(_HANDLER~hf ) < 0) status← errno≪ G_ERROR_SHIFT;
} /∗ we may be called before driver pointers to routine are set∗/
if (_HANDLER~close 6= Λ) {

status← _CLOSE( );
} /∗ check status∗/
if (_DFILE.flags& C_ICONV_INVALID) G msg(C_WICONVINVALID, C Warnings, G_WARNING);
if (_DFILE.flags& C_DATE_INVALID) G msg(C_WDATEINVALID, C Warnings, G_WARNING);
〈Closeiconvconverters68 〉
〈Close partition mapping63 〉
free( C handlers[Corr~handler]);
C handlers[Corr~handler]← Λ;

Corr~handler← −1;
−− C nb handlers;
return status;
}

63. If the partition mapping was open, we need to close it first. We’d better not be too smart and try to play tricks
with Corr~Mapping.handlerso we use the same condition as for opening.

〈Close partition mapping63 〉 ≡
if (Corr~Head.datumgroup name6= Λ) status← P close(&Corr~Mapping);

This code is used in section 62.
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64. Image manipulations.
A C Image struct must have been allocated first.
When requesting an image, the group id must be set. Then we simply query for the multiplicity and the att identifiers.

The attributes will be retrieved by chunks ofHead.chunksize, that is some window of the image is retrieved.offset
is set, as well asnb atts here. If multiplicity ≤ Head.chunksize∧ offset ≡ 0 then nb atts here ≡ multiplicity.
If there is more, you need to callC get image, updatingoffset to retrieve the remaining attributes. You are done if
offset+ nb atts here≡ multiplicity.

Sooffsetshall always be set to some meaningful value

〈 image.c 64 〉 ≡
#include "_corr.h"

int C get image(const struct C Corr ∗Corr, struct C Image ∗Image)
{

int i;
int status← G_SUCCESS;
struct C Att ∗Att;

_CHECK_HANDLER;
_CHECK_RESTORING;
if (Image~group≡ P_GROUP_ALL ∧ ¬(_DFILE.flags& C_DUMPING)) {
_DFILE.flags |= C_DUMPING;
_HANDLER~dumpretrieved← 0;
}
if ((status← C cleanatts(Corr~Data.nb datums, Image))) goto end;
if ((status← _GET_IMAGE(Image))) goto end;
for (i← 0; i < Image~nb atts here; i++) {

Att← &Image~Atts[i];
〈Convert fields for in73 〉
}
if (_DFILE.flags& C_DUMPING) {
_HANDLER~dumpretrieved+= Image~nb atts here;
if (_HANDLER~dumpretrieved≡ Corr~Data.nb atts) { /∗ done∗/
_HANDLER~dumpretrieved← 0;
_DFILE.flags&= ∼C_DUMPING;
}
}

end: return status;
}

〈Other image functions65 〉
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65. Setting an image is quite simple: we just pass attribute by attribute.

〈Other image functions65 〉 ≡
int C set image(const struct C Corr ∗Corr, struct C Image ∗Image)
{

unsigned longi;
int status← G_SUCCESS;
struct C Att ∗Att;

_CHECK_HANDLER;
_CHECK_DUMPING;
if (Image~group≡ P_GROUP_ALL ∧ ¬(_DFILE.flags& C_RESTORING)) {

if (Corr~Data.nb atts) {
status← C_ENOTEMPTY;
goto end;
}
if (Image~offset) { /∗ we must begin at beginning∗/

status← C_ERESTORE;
goto end;
}
_DFILE.flags |= C_RESTORING;
_HANDLER~ to be restored← Image~multiplicity;
}
for (i← 0; i < Image~nb atts here; i++) {

Att← &Image~Atts[i];
〈Convert fields for out72 〉
}
if ((status← _SET_IMAGE(Image))) goto end;
if (_DFILE.flags& C_RESTORING) {

if (_HANDLER~ to be restored≡ Corr~Data.nb atts) {
_DFILE.flags&= ∼C_RESTORING;
_HANDLER~ to be restored← 0;
}
}

end: return status;
}

This code is used in section 64.
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66. Fields conversions:iconv and other related transformations.
Conversions between two codesets is done withiconv functions (a POSIX extension, incorporated directly in the

libc or that needs to be provided externally).
All KerGIS values are passed asUTF−8 strings. Depending on theencodingspecified, there are two descriptors to

open.
This operation is done after the back-end dependent part, since the back-end may set some defaults (this is the case

of thedbf one).
We could simply pass every field in aC Att to theiconv function, but since this is costy we will try to improve a

little.

There is only one kind ofC Datum that always need a conversion (perhaps a null one):C_TEXT_L. In all other
cases, since values shall be all ASCII (numbers) or raw no conversion shall be attempted...except when a character is
encoded in more than one byte!

The handling of wyde characters is not done in this current implementation so the test is unlikely to be of some real
use. But for the record and the logics we will put it here nevertheless.

So we will create afieldsconvsthat is an array of flags telling whether we need to convert it or not. If we must go
from byte based to wyde based, every field has to be converted.At the moment no attempt is done to try to convert
locale representation of numerical values to standard ones(for us C). This will be handled some day (perhaps) via
this array. At the moment, one can use a byte encoding for text, and absolutely refrain from trying to use comma for
number separation or local date...

67. To start with, we open the converters for text (i.e.iconv functionnality).

〈 Init fields conversions67 〉 ≡
if ((_CD_IN ← iconv open(KT_ICONV_UTF_8, Corr~Head.encoding)) ≡ (iconv t)− 1) {

status← errno≪ G_ERROR_SHIFT;
goto end;
}
if ((_CD_OUT ← iconv open(Corr~Head.encoding, KT_ICONV_UTF_8)) ≡ (iconv t)− 1) {

status← errno≪ G_ERROR_SHIFT;
goto end;
}
〈Setfieldsconvs70 〉

This code is used in section 47.

68. On closing, the reverse will be strictly true so put it here and pass to more important information.

〈Closeiconvconverters68 〉 ≡
if (_CD_IN 6= (iconv t)− 1) (void) iconv close(_CD_IN);
if (_CD_OUT 6= (iconv t)− 1) (void) iconv close(_CD_OUT);

This code is used in section 62.

69. So at initialization, after allocating an array of ints matching the number ofC Datums, we make one test to see
if an ASCII one byte value is converted to more than one byte. If this is still one byte, the iconv is concerned only by
text. If not, everything has to be converted (there could be some optimizations depending on the encoding:US−ASCII
will remain itself).

〈Private structures49 〉 +≡
#define_C_XF_ICONV ◦1
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70.

〈Setfieldsconvs70 〉 ≡
{

int i, neediconv;

if ((_FIELDS_CONVS← (int ∗) malloc(Corr~Data.nb datums∗ sizeof(int ))) ≡ Λ) {
status← errno≪ G_ERROR_SHIFT;
goto end;
}
〈Setneediconv to−1, 0 or 1 depending on problem, byte or wyde promotion71 〉
for (i← 0; i < Corr~Data.nb datums; i++)
_FIELDS_CONVS[i]← (neediconv≡ 1∨Corr~Data.Datums[i].Logical.type≡ C_TEXT_L) ? _C_XF_ICONV :

0;
}

This code is used in section 67.

71. The test is fairly straightforward: we will pass the character’A’ and read how much is left in the destination.
There are three cases: whether there was a problem so we will do nothing at all (neediconv← −1). Or conversion

succeeded, but only one byte was needed, do nothing (neediconv← 0) or more were needed (neediconv← 1).

〈Setneediconv to−1, 0 or 1 depending on problem, byte or wyde promotion71 〉 ≡
{

char ∗dst;
const char∗src← "A";
size t dstleft← 4;
size t srcleft← 1;

if ((dst← (char ∗) malloc(3)) ≡ Λ) {
status← errno≪ G_ERROR_SHIFT;
goto end;
}
neediconv← 0;
if (iconv(_CD_OUT, &src, &srcleft, &dst, &dstleft)) {

G msg(C_WBADICONV, C Warnings, G_WARNING);
neediconv← −1;
}
else if (dstleft 6= 3) {

G msg(C_INEEDICONV, C Infos, G_INFO);
neediconv← 1;
}
}

This code is used in section 70.
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72. OK, now we will be ready to convert input to our version (UTF-8 for text to begin with), and to do the converse
for output. We will work on images and will simply proceed allthe fields needing this in all the atts.

〈Convert fields for out72 〉 ≡
{

int j;
char ∗s;

for (j ← 0; j < Corr~Data.nb datums; j++) {
if (_FIELDS_CONVS[j] & _C_XF_ICONV) {

if ((status← C iconv(_CD_OUT, Att~fields[j], &s, &_DFILE.flags))) goto end;
free(Att~fields[j]);
Att~fields[j]← s;
}
}
}

This code is used in section 65.

73.

〈Convert fields for in73 〉 ≡
{

int j;
char ∗s;

for (j ← 0; j < Corr~Data.nb datums; j++) {
if (_FIELDS_CONVS[j] & _C_XF_ICONV) {

if ((status← C iconv(_CD_IN, Att~fields[j], &s, &_DFILE.flags))) goto end;
free(Att~fields[j]);
Att~fields[j]← s;
}
}
}

This code is used in section 64.

74. The C iconv function, takes a converter descriptor, a pointer to char (astring) to convert, and a pointer to a
pointer to char, i.e. a place where to store the value of the pointer to the translated string.

The function does the memory allocation for∗dest.
Theflagspointer allows to setC_ICONV_INVALID is one or more chars were invalid for the target codeset. We do

not pass aC DFile structure to allow the function to be called in a not correspondence environment.
We simply try to reallow twice the place, and we start again from the offset in the destination buffer where converted

chars have already been put.
Since it will be a nuisance to have a warning issued every timethere is an invalid character for the target codeset,

we set a flag in the_DFILE.flags to indicate that there was one or more problem. The warning will be issued once at
closing.

〈Private prototypes55 〉 +≡
int C iconv(iconv tcd, const char∗src, char ∗∗dest, unsigned long∗flags);
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75.

〈 locale.c 75 〉 ≡
#include <stdlib.h>

#include <string.h>

#include "_corr.h"

int C iconv(iconv tcd, const char∗src, char ∗∗dest, unsigned long∗flags)
{

int status← G_SUCCESS;
const char∗s; /∗ follow the source∗/
char ∗p; /∗ temporary∗/
char ∗dst;
size t srcleft, dstleft;
size t sizedest;
size t invalid;
size t delta; /∗ offset in the converted string∗/

〈Handle theΛ and’\0’ cases77 〉
s← src;
〈Setsrcleft to src length 78 〉
sizedest← srcleft+ 1; /∗ handle terminating null byte∗/
dstleft← sizedest;
delta← 0;
invalid← 0;
∗dest← Λ; /∗ will realloc ∗/
for ( ; srcleft; delta← dst− ∗dest) {
〈Realloc room in destination and reset the offset and size76 〉
invalid← iconv(cd, &s, &srcleft, &dst, &dstleft);
if (srcleft∧ errno 6= E2BIG) {

status← errno≪ G_ERROR_SHIFT;
free(∗dest);
goto end;
}
}
if (invalid ≡ (size t ) −1) {

status← errno≪ G_ERROR_SHIFT;
free(∗dest);
goto end;
}
else if (invalid) {

G msg(C_IICONV, C Infos, G_INFO, src);
∗flags |= C_ICONV_INVALID;
}

∗dst← ’\0’; /∗ null terminate string∗/
delta← dst− ∗dest; /∗ the string length indeed∗/
dst← ∗dest; /∗ back to beginning∗/ /∗ there may be unused space, so allocate only the used one∗/
if ((∗dest← (char ∗) malloc(delta+ 1)) ≡ Λ) {

status← errno≪ G_ERROR_SHIFT;
free(dst);
goto end;
}
(void) strcpy(∗dest, dst); /∗ release unused space∗/
free(dst);
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end: return status;
}

76. We will realloc twice the previous space.
dst is pointing to the char after the last translated one. So in the buffer pointed to by∗dest, the offset isdst− ∗dest.

After reallocating—via a temporary pointer since, if it fails, we will have trash the value of∗destwithout freeing it—,
we resetdst at the correct offset, update thesizedestanddstleft, the sources values being already correct.

The room created must be the previous value ofsizedestbefore doubling, since if there was an error, and there was
room left, we shall not be here.

〈Realloc room in destination and reset the offset and size76 〉 ≡
dstleft+= sizedest;
sizedest← 2 ∗ sizedest;
if ((p← (char ∗) realloc(∗dest, sizedest)) ≡ Λ) {

status← errno≪ G_ERROR_SHIFT;
free(∗dest);
goto end;
}
∗dest← p;
dst← ∗dest+ delta;

This code is used in section 75.

77. If the src passed isΛ, just allocate one byte for consistency, allowing callers to freedestwithout handling special
cases.

〈Handle theΛ and’\0’ cases77 〉 ≡
if (src≡ Λ) {
∗dest← Λ;
goto end;
}
else if (∗src≡ ’\0’) {

if ((∗dest← (char ∗) malloc(1)) ≡ Λ) {
status← errno≪ G_ERROR_SHIFT;
goto end;
}
∗∗dest← ’\0’;
goto end;
}

This code is used in section 75.

78. Callingstrlen costs, while doing its work is easy without the overhead of the function call.

〈Setsrcleft to src length 78 〉 ≡
{

const char∗p;

for (p← src, srcleft← 0; ∗p; p++, ++srcleft) ;
}

This code is used in section 75.
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79. Memory allocation.
The corelibcorr functions free memory allocated inImagewhen done. The back-end allocate memory forAtt.

〈Private prototypes55 〉 +≡
int clean image(struct C Image ∗Image);

80.

〈 memory.c 80 〉 ≡
#include <stdlib.h>

#include "_corr.h"

int C cleanatts(const int nb datums, struct C Image ∗Image)
{

int status← G_SUCCESS;
int i, j;

for (i← 0; i < Image~nb atts here; i++) {
for (j ← 0; j < nb datums; j++) free(Image~Atts[i].fields[j]);
free(Image~Atts[i].fields);
}
free(Image~Atts);
Image~Atts← Λ;
Image~nb atts here← 0;
return status;
}

〈Other memory functions81 〉

81. Reallocating theImage~Atts is done by freeing the individualfields in each att, freeing theAtts array, and
allocating the vectorImage~Attsand the newfields.

〈Other memory functions81 〉 ≡
int C alloc atts(const int nb datums, struct C Image ∗Image, int nb atts)
{

int status← G_SUCCESS;
int i;

if ((status← C cleanatts(nb datums, Image))) goto end;
if ((Image~Atts← (struct C Att ∗) calloc(nb atts, sizeof(struct C Att ))) ≡ Λ) {

status← errno≪ G_ERROR_SHIFT;
goto end;
} /∗ this keep track of the size of the array∗/
Image~nb atts here← nb atts;
for (i← 0; i < Image~nb atts here; i++) {

if ((Image~Atts[i].fields← (char ∗∗) calloc(nb datums, sizeof(char ∗))) ≡ Λ) {
(void) C cleanatts(nb datums, Image);
status← errno≪ G_ERROR_SHIFT;
goto end;
}
}

end: return status;
}

See also section 82.

This code is used in section 80.
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82. We allocate the requested structure and ensure that everything is zeroed.

〈Other memory functions81 〉 +≡
int C alloc image(struct C Image ∗∗Image)
{

if ((∗Image← (struct C Image ∗) calloc(1, sizeof(struct C Image))) ≡ Λ)
return errno≪ G_ERROR_SHIFT;

else return G_SUCCESS;
}

int C free image(const int nb datums, struct C Image ∗Image)
{

int status← G_SUCCESS;

if ((status← C cleanatts(nb datums, Image))) goto end;
free(Image);
Image← Λ;

end: return status;
}
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83. Thedbf back-end.
Thedbf back-end has a dedicated sub-library. Initialization is fairly obvious.

〈 Init the dbf back-end83 〉 ≡
{
_HANDLER~open← C dbf open;
_HANDLER~close← C dbf close;
_HANDLER~get image← C dbf get image;
_HANDLER~set image← C dbf set image;
_HANDLER~ ioctl ← (int (∗)(struct C DFile ∗, unsigned long, void ∗argp))Λ;
}

This code is used in section 59.
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84. Thepsql back-end.
Thepsql back-end has a dedicated sub-library. At the moment, the invocation of the user interface programpsql

is rough...

〈 Init the psql back-end84 〉 ≡
{
_HANDLER~open← C psql open;
_HANDLER~close← C psql close;
_HANDLER~get image← C psql get image;
_HANDLER~set image← C psql set image;
_HANDLER~ ioctl ← (int (∗)(struct C DFile ∗, unsigned long, void ∗argp))Λ;
}

This code is used in section 59.
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85. Thestdin back-end.
Thestdin back-end has a dedicated sub-library. See it for the actual level of support...

〈 Init the stdin back-end85 〉 ≡
{
_HANDLER~open← C stdin open;
_HANDLER~close← C stdin close;
_HANDLER~get image← C stdin get image;
_HANDLER~set image← C stdin set image;
_HANDLER~ ioctl ← (int (∗)(struct C DFile ∗, unsigned long, void ∗argp))Λ;
}

This code is used in section 59.
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86. Thestdout back-end.
Thestdout back-end has a dedicated sub-library. See it for the actual level of support...

〈 Init the stdout back-end86 〉 ≡
{
_HANDLER~open← C stdoutopen;
_HANDLER~close← C stdoutclose;
_HANDLER~get image← C stdoutget image;
_HANDLER~set image← C stdoutset image;
_HANDLER~ ioctl ← (int (∗)(struct C DFile ∗, unsigned long, void ∗argp))Λ;
}

This code is used in section 59.



46 INFORMATIONS LIBCORR §87

87. Informations.
All the messages are put in an array and in a special section sothat internationalisation can be achieved easily.

〈 Infos macros87 〉 ≡
#defineC_IICONV 64
#defineC_INEEDICONV 65
#defineC dbf IHEADER 66
#defineC_IMAX 66

This code is used in section 9.

88.

〈 infos.c 88 〉 ≡
#include <stdlib.h> /∗ at least NULL∗/
#include "_corr.h"

〈C lang infos formats89 〉

static char ∗ C istrerror(int msgnum);
static struct G Msgs C Infos← {"libcorr", C_IMAX, C istrerror};
const struct G Msgs∗constC Infos← & C Infos;

static char ∗ C istrerror(int msgnum)
{

return infos[msgnum− G_ERROR_MAX− 1];
}

89. Informations formats for the required C locale.

〈C lang infos formats89 〉 ≡ /∗ must be kept in sync with the infos macros!∗/
static char ∗infos[ ]← {"the string ’%s’ has incorrect character for codeset\n",

"byte to wyde promotion needed: every field will be converted\n",
"dbf: the header version is: %#x ’(%s)’\n", };

This code is used in section 88.
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90. Warnings.
All the messages are put in an array and in a special section sothat internationalisation can be achieved easily.

〈Warnings macros90 〉 ≡
#defineC_WICONVINVALID 64
#defineC_WDATEINVALID 65
#defineC_WVALUECUT 66
#defineC_WPARSE 67
#defineC_WBADICONV 68
#defineC_WCLIENTEXIT 69
#defineC_WBADNBDATUMS 70
#defineC_WPARSER 71
#defineC psql WSETTYPE 72
#defineC dbf WTYPE 73
#defineC dbf WSETTYPE 74
#defineC dbf WTYPELENGTH 75
#defineC dbf WDATE 76
#defineC dbf WCODEPAGE 77
#defineC_WMAX 77

This code is used in section 9.

91.

〈 warnings.c 91 〉 ≡
#include <stdlib.h> /∗ at least NULL∗/
#include "_corr.h"

〈C lang warnings formats92 〉

static char ∗ C wstrerror(int msgnum);
static struct G Msgs C Warnings← {"libcorr", C_WMAX, C wstrerror};
const struct G Msgs∗constC Warnings← & C Warnings;

static char ∗ C wstrerror(int msgnum)
{

return warnings[msgnum− G_ERROR_MAX − 1];
}

92. Warnings formats for the required C locale.

〈C lang warnings formats92 〉 ≡ /∗ must be kept in sync with the warnings macros!∗/
static char ∗warnings[ ]← {"the strings converted had invalid chars for codeset\n",

"some dates were not in ISO 8601 format\n",
"the string exceeds the space allocated. Cut\n",
"scan error: more than %d fields passed in description\n",
"iconv test failed: no conversion will be attempted\n",
"back−end client has exited\n",
"the nb of datums was incorrectly specified in data file\n", "line %d: %s at %s\n",

/∗ psql ∗/
"psql: the KerGIS type: %.3o will be set as raw ’Text’ in PG\n",

/∗ dbf ∗/
"dbf: the type: %c will be treated as raw data\n",

"dbf: the KerGIS type: %x will be set as raw ’C’ in dbf file\n",
"dbf: the size of the word is too big: significand: %d, exp_max: %d\n",
"dbf: the date ’%s’ is not in ISO 8601 format. Left alone...\n",
"dbf: the code page specified (%#x) is incorrect(should be CP437)\n", };

This code is used in section 91.
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93. Error handling.

〈Errors macros93 〉 ≡
#defineC_ENOTIMPLEMENTED 64
#defineC_ENONSENSE 65
#defineC_EBADHEADFORMAT 66
#defineC_EBADDRIVER 67
#defineC_EDRIVER 68
#defineC_EPART 69
#defineC_EBADHANDLER 70
#defineC_EMODE 71
#defineC_EOPENMAX 72
#defineC_EEMPTY 73
#defineC_EBUILK 74
#defineC_ENOTEMPTY 75
#defineC_ERESTORE 76
#defineC_EOPEN 77
#defineC_EPFINDGROUPNAME 78
#defineC_EBADDATAFORMAT 79
#defineC_EPARTNAME 80
#defineC psql ECMD 81
#defineC psql EALLOCATT 82
#defineC psql EBADFORMAT 83
#defineC psql EREAD 84
#defineC psql EMISSINGVALUES85
#defineC psql EMISSINGSELECTION86
#defineC psql EOPENCACHE 87
#defineC dbf EREAD 88
#defineC dbf EFORMAT 89
#defineC dbf ETYPE 90
#defineC dbf EEMPTY 91
#defineC dbf EWRITE 92
#defineC dbf EWRONGHEADER93
#defineC dbf ELOST 94
#defineC dbf EREADRANGE 95
#defineC dbf EMISSINGVALUES96
#defineC stdin EBADDATA 97
#defineC stdin EBADGROUP 98
#defineC_EMAX 98

This code is used in section 9.
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94.

〈 errors.c 94 〉 ≡
#include <stdlib.h> /∗ at least NULL∗/
#include "_corr.h"

〈C lang errors formats95 〉

static char ∗ C estrerror(int msgnum);
static struct G Msgs C Errors← {"libcorr", C_EMAX, C estrerror};
const struct G Msgs∗constC Errors← & C Errors;

static char ∗ C estrerror(int msgnum)
{

if (msgnum≤ G_ERROR_MAX) G msg(msgnum, G Errors, G_FATAL);
return errors[msgnum− G_ERROR_MAX − 1];
}

95. Errors formats for the required C locale.

〈C lang errors formats95 〉 ≡
static char ∗errors[ ]← {"not implemented yet\n", "this should not happen!\n",

"format of correspondence header file is incorrect\n",
"no driver matching driver name\n", "error in calling driver open routine\n",
"error in setting mapping between group ids and names\n",
"the handler id passed is incorrect\n",
"file not open in correct mode for requested operation\n",
"too many files already handled\n", "the correspondence head file is empty\n",
"the table is currently dumping/restoring.\n""No read nor write until end\n",
"restore can not be done, dataset not empty\n",
"restoration must start at the beginning!\n", "unable to open head file\n",
"unable to find group name associated\n",
"format of correspondence data file is incorrect\n", "mismatch between pa\

rtition name in Corr−>Head.partition"" and Corr−>Mapping.name\n",
/∗ psql ∗/

"psql: the command passed to the system failed!\n",
"psql: failed to allocate memory for att\n",
"psql: the format of the psql output doesn’t match my expectations\n",

"psql: failed to read the requested att\n", "psql: dbase and table must be set!\n",
"psql: one of datum_group or datum_group_name (even dummy) shall be set!\n",
"psql: can not open temporary cache file!\n", /∗ dbf ∗/

"dbf: failed to read the requested bytes!\n",
"dbf: this dbf version is unknown to me! Will try...\n",
"dbf: unknown field type!\n", "dbf: the file requested for read is empty!\n",
"dbf: failed to write the requested bytes!\n", "dbf: the header is incorrect!\n",
"dbf: I’m lost, the offset does not make sense!\n",
"dbf: the record id requested for read is out of range\n",
"dbf: at least Head−>table shall be set!\n", /∗ stdin ∗/

"stdin: whether Data structure is not set or incorrectly filled!\n",
"stdin: only group P_GROUP_ALL makes sense\n", };

This code is used in section 94.
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96. Index. Here is a list of the identifiers. Overstriked entries indicate the place of definition.

C Corr : 48, 49, 52.
C Errors: 94.
C estrerror: 94.
C handlers: 49, 51, 52, 62.
C iconv: 72, 73,74, 75.
C Infos: 88.
C istrerror: 88.
C lineno: 56, 57, 58.
C nb handlers: 49, 52, 62.
C Warnings: 91.
C wstrerror: 91.
_C_XF_ICONV: 69, 70, 72, 73.
C yyin: 56, 57, 58.
C yyparse: 55, 56, 58.
_CD_IN: 49, 53, 67, 68, 73.
_CD_OUT: 49, 53, 67, 68, 71, 72.
_CHECK_DUMPING: 51, 65.
_CHECK_HANDLER: 51, 62, 64, 65.
_CHECK_RESTORING: 51, 64.
_CLOSE: 49, 62.
Data: 58.
_DFILE: 49, 51, 53, 54, 62, 64, 65, 72, 73, 74.
_FIELDS_CONVS: 49, 70, 72, 73.
_GET_IMAGE: 49, 64.
_HANDLER: 49, 53, 54, 62, 64, 65, 83, 84, 85, 86.
Head: 56.
_IOCTL: 49.
_KERGIS_CORR_H: 45.
_MAX_HANDLERS: 49, 51, 52.
nb datums: 58.
_OPEN: 49, 61.
_SET_IMAGE: 49, 65.
accuracy: 5.
Admin: 35, 58.
anonymous: 2, 11.
argp: 49, 83, 84, 85, 86.
ASCII: 69.
att: 17.
Att: 39, 64, 65, 72, 73, 79.
attribute: 4.
Attributes: 2.
Atts: 40, 64, 65, 80, 81.
buf: 54.
C Admin : 34, 35.
C_ALL_DISTINCT_A: 31.
C alloc atts: 19, 81.
C alloc image: 19, 82.
C_ASCII_W: 21.
C Att : 3, 4, 19,38, 40, 64, 65, 66, 81.
C_ATT_DELETED: 39.
C_ATT_MODIFIED: 39.

C_AUTO_INCREMENT_A: 31, 33.
C_BINARY_W: 21.
C cleanatts: 19, 64, 80, 81, 82.
C close: 15, 47, 62.
C Corr : 13, 14, 15, 16, 17,37, 47, 56, 58, 62, 64, 65.
C Data: 4, 14,36, 37, 48, 58.
C_DATE_INVALID: 48, 62.
C_DATE_L: 26, 28.
C Datum: 4, 35, 36.
C dbf close: 83.
C dbf EEMPTY: 93.
C dbf EFORMAT: 93.
C dbf ELOST: 93.
C dbf EMISSINGVALUES: 93.
C dbf EREAD: 93.
C dbf EREADRANGE: 93.
C dbf ETYPE: 93.
C dbf EWRITE: 93.
C dbf EWRONGHEADER: 93.
C dbf get image: 83.
C dbf IHEADER: 87.
C dbf open: 83.
C dbf set image: 83.
C dbf WCODEPAGE: 90.
C dbf WDATE: 90.
C dbf WSETTYPE: 90.
C dbf WTYPE: 90.
C dbf WTYPELENGTH: 90.
C_DECIMAL_L: 29.
C DFile: 48, 49, 74, 83, 84, 85, 86.
C_DIGITS_TO_BITS: 23.
C_DUMPING: 16, 48, 51, 64.
C_EBADDATAFORMAT: 58, 93.
C_EBADDRIVER: 59, 93.
C_EBADHANDLER: 51, 93.
C_EBADHEADFORMAT: 56, 93.
C_EBUILK: 51, 93.
C_EDRIVER: 93.
C_EEMPTY: 54, 93.
C_EMAX: 93, 94.
C_EMODE: 93.
C_ENONSENSE: 93.
C_ENOTEMPTY: 65, 93.
C_ENOTIMPLEMENTED: 93.
C_EOPEN: 53, 93.
C_EOPENMAX: 52, 93.
C_EPART: 60, 93.
C_EPARTNAME: 60, 93.
C_EPFINDGROUPNAME: 93.
C_ERESTORE: 65, 93.
C Errors: 9, 94.
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C_FLAGS_SHIFT: 48.
C_FLOAT_L: 29.
C_FLOAT_W: 21.
C free corr: 15.
C free image: 19, 82.
C get image: 3, 16, 64.
C_HAS_DEFAULT_A: 31.
C Head: 37, 47, 48, 56.
C_ICONV_INVALID: 48, 62, 74, 75.
C_IEEE_754_DOUBLE_W: 22.
C_IEEE_754_SINGLE_W: 22.
C_IICONV: 75, 87.
C Image: 4, 10, 16, 17, 19,40, 49, 64, 65, 79,

80, 81, 82.
C_IMAX: 87, 88.
C_INEEDICONV: 71, 87.
C Infos: 9, 71, 75,88.
C_INTEGER_L: 29.
C_INTEGER_W: 21.
C_INT16_W: 22.
C_INT32_W: 22.
C_INT64_W: 22.
C_INT8_W: 22.
C_INVALID_TRANSACTION: 48.
C_IS_DELETED: 39.
C_IS_MODIFIED: 17, 39.
C_IS_NUMERIC: 29.
C_IS_STRING: 26.
C Logical: 24, 30, 35.
C_LOGICAL_L: 29.
C_MAX_NB_ATTS: 3, 56.
C_MODIFIED: 48.
C_NB_HEAD_VALUES: 37.
C_NULL_ALLOWED_A: 31.
C open: 13, 37, 47.
C psql close: 84.
C psql EALLOCATT: 93.
C psql EBADFORMAT: 93.
C psql ECMD: 93.
C psql EMISSINGSELECTION: 93.
C psql EMISSINGVALUES: 93.
C psql EOPENCACHE: 93.
C psql EREAD: 93.
C psql get image: 84.
C psql open: 84.
C psql set image: 84.
C psql WSETTYPE: 90.
C_RAW_L: 3, 25.
C read data: 14, 58.
C read head: 14, 54, 56.
C_RESTORING: 17, 48, 51, 65.
C set image: 17, 65.

C_SET_W: 22.
C_SIGNED_W: 21.
C stdin close: 85.
C stdin EBADDATA: 93.
C stdin EBADGROUP: 93.
C stdin get image: 85.
C stdin open: 85.
C stdin set image: 85.
C stdoutclose: 86.
C stdoutget image: 86.
C stdoutopen: 86.
C stdoutset image: 86.
C_TEXT_L: 26, 66, 70.
C_TIME_L: 29.
C_UINT16_W: 22.
C_UINT32_W: 22.
C_UINT64_W: 22.
C_UINT8_W: 22.
C_UNSIGNED_W: 21.
C_URI_L: 26, 27.
C Warnings: 9, 58, 62, 71,91.
C_WBADICONV: 71, 90.
C_WBADNBDATUMS: 58, 90.
C_WCLIENTEXIT: 90.
C_WDATEINVALID: 62, 90.
C_WICONVINVALID: 62, 90.
C_WMAX: 90, 91.
C Word : 21, 29, 35.
C_WORD_TO_DIGITS: 23.
C_WPARSE: 90.
C_WPARSER: 90.
C write data: 14, 58.
C write head: 14, 54, 56.
C_WVALUECUT: 90.
calloc: 52, 81, 82.
cd: 74, 75.
cd in: 49.
cd out: 49.
ceil: 23.
chunksize: 3, 37, 56, 64.
clean image: 79.
close: 49, 62, 83, 84, 85, 86.
cluster: 37, 56.
Corr: 11,13, 14, 15, 17, 46,47, 48, 49, 51, 52, 53, 54,

56, 58, 59, 60,62, 63,64, 65, 67, 70, 72, 73.
corr: 16.
CORR_HEAD_SUBELT: 37, 46, 53.
CORR_MAJOR: 9.
CORR_MINOR: 9.
CORR_REVISION: 9.
Correspondence: 4.
creation: 46, 47.
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Data: 11,37, 48, 53, 58, 64, 65, 70, 72, 73.
dataset: 2, 4, 11, 13.
Datum: 23, 26, 29.
datumgroup: 37, 56.
datumgroup name: 37, 56, 60, 63.
DATUM_GROUP_NAME: 60.
Datums: 36, 58, 70.
dbase: 37, 56.
dbf: 12.
Default data: 41, 55.
Default head: 41, 55,56.
default value: 31, 32,34, 58.
delta: 75, 76.
dest: 74, 75, 76, 77.
df : 49.
DFile: 49.
Driver: 61.
driver: 37, 56, 59.
dst: 71, 75, 76.
dstleft: 71, 75, 76.
dumpretrieved: 49, 64.
efficiency: 7.
encoding: 3, 37, 56, 66, 67.
end: 47, 53, 54, 59, 60, 61,64, 65, 67, 70, 71, 72,

73, 75, 76, 77,81, 82.
errno: 52, 53, 54, 62, 67, 70, 71, 75, 76, 77, 81, 82.
errors: 94, 95.
expmax: 21, 22, 23, 58.
EXTERN: 49.
E2BIG: 75.
fclose: 62.
fd: 47, 53, 54.
fdopen: 53.
fgets: 53.
fields: 38, 72, 73, 80, 81.
fieldsconvs: 49, 66.
flags: 21, 22, 31,34, 38, 39, 48, 51, 58, 62, 64,

65, 72, 73,74, 75.
floor: 23.
fp: 14, 56, 57, 58.
fprintf : 56, 58.
free: 62, 72, 73, 75, 76, 80, 82.
fstat: 54.
G open: 11, 46, 53.
G_ENOENT: 46.
G_EOPEN: 53.
G_ERROR_MAX: 88, 91, 94.
G_ERROR_SHIFT: 52, 53, 54, 62, 67, 70, 71, 75,

76, 77, 81, 82.
G Errors: 53, 94.
G_FATAL: 94.
G fd to file mode: 53.

G find file2: 46.
G_INFO: 60, 71, 75.
G mapset: 46.
G msg: 53, 58, 60, 62, 71, 75, 94.
G Msgs: 9, 88, 91, 94.
G_O_RDONLY: 46, 54.
G_O_RDWR: 47.
G_O_WRONLY: 46.
G_SUCCESS: 9, 47, 56, 58, 60, 62, 64, 65, 75, 80,

81, 82.
G_WARNING: 53, 58, 62, 71.
get image: 49, 83, 84, 85, 86.
GISDATABASE: 37, 46.
group: 2, 10, 40, 64, 65.
group all as: 37, 56.
group emptyas: 37, 56.
handler: 37, 47,48, 49, 51, 52, 62, 63.
Head: 3, 11,37, 48, 53, 54, 56, 59, 60, 63, 64, 67.
head: 2, 11.
hf : 49, 53, 54, 62.
HIC: 49, 50,62.
i: 58, 64, 65, 70, 80, 81.
iconv: 66, 71, 75.
iconv close: 68.
iconv open: 67.
iconv t: 49, 53, 67, 68, 74, 75.
id: 2, 17, 38.
id kt: 9, 40.
image: 2.
Image: 16, 17, 19, 49,64, 65, 79, 80, 81, 82.
infos: 88, 89.
INT: 43.
int16 t: 6.
int32 t: 6, 23.
invalid: 75.
ioctl: 49, 83, 84, 85, 86.
j: 72, 73, 80.
KerGIS: 2.
KERGIS_CORR_H: 9.
KT_ICONV_UTF_8: 56, 67.
length: 38.
libpart: 4.
Logical: 26, 29,35, 58, 70.
M_LN10: 23.
M_LN2: 23.
malloc: 70, 71, 75, 77.
Mapping: 37, 48, 53, 60, 63.
mapset: 46, 47, 53.
mode: 46, 47, 48, 53, 54, 60.
msgnum: 88, 91, 94.
multiplicity: 3, 4, 40, 64, 65.
name: 11, 20,30, 37, 46, 47, 53, 54, 58, 60.
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NAME: 43.
nb att: 36.
nb atts: 19, 36, 58, 64, 65,81.
nb atts here: 3, 4,40, 64, 65, 80, 81.
nb bits: 23.
nb datums: 19, 36, 58, 64, 70, 72, 73,80, 81, 82.
nb of digits: 23.
neediconv: 70, 71.
null as: 37, 56.
O_WRONLY: 16.
offset: 3, 16,40, 64, 65.
oflag: 13, 16.
open: 49, 83, 84, 85, 86.
OPEN_MAX: 49.
p: 75, 78.
P close: 63.
P Errors: 60.
P_GROUP_ALL: 16, 17, 18, 64, 65.
P Map: 37, 48.
P open: 60.
partition: 2, 11, 13,37, 56, 60.
portability: 6.
psql: 12.
realloc: 76.
request: 49.
s: 72, 73, 75.
scale: 33, 34, 58.
SEARCH_PATH: 46.
separator: 37, 56.
set image: 49, 83, 84, 85, 86.
shift: 33, 34, 58.
sign: 23.
significand: 21, 22, 23, 58.
size: 21, 31,34, 58.
sizedest: 75, 76.
src: 71, 74, 75, 77, 78.
srcleft: 71, 75, 78.
st size: 54.
stat: 54.
status: 47, 53, 54,56, 58, 59, 60, 61,62, 63,64, 65,

67, 70, 71, 72, 73,75, 76, 77,80, 81, 82.
strcmp: 59, 60.
strcpy: 75.
STRING: 43.
strlen: 78.
table: 37, 56.
Text: 2.
to be restored: 49, 65.
transaction: 12.
type: 21, 24, 26, 29,30, 58, 70.
uint8 t: 24.
unit: 33, 34, 58.

US: 69.
warnings: 91, 92.
Word: 22, 23, 24,35, 58.
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〈Allocate and init new C Corr ; goto end if no handler left or problem52 〉 Used in section 47.

〈C lang errors formats95 〉 Used in section 94.

〈C lang infos formats89 〉 Used in section 88.

〈C lang warnings formats92 〉 Used in section 91.

〈Check or init correspondence file54 〉 Used in section 53.

〈Close partition mapping63 〉 Used in section 62.

〈Closeiconvconverters68 〉 Used in section 62.

〈Convert fields for in73 〉 Used in section 64.

〈Convert fields for out72 〉 Used in section 65.

〈Errors macros93 〉 Used in section 9.

〈Handle theΛ and’\0’ cases77 〉 Used in section 75.

〈 Infos macros87 〉 Used in section 9.

〈 Init fields conversions67 〉 Used in section 47.

〈 Init pointers to driver functions59 〉 Used in section 53.

〈 Init the dbf back-end83 〉 Used in section 59.

〈 Init the psql back-end84 〉 Used in section 59.

〈 Init the stdin back-end85 〉 Used in section 59.

〈 Init the stdout back-end86 〉 Used in section 59.

〈Open head if not anonymous and initDFile 53 〉 Used in section 47.

〈Other image functions65 〉 Used in section 64.

〈Other memory functions81, 82 〉 Used in section 80.

〈Private macros51 〉 Used in section 45.

〈Private prototypes55, 74, 79 〉 Used in section 45.

〈Private structures49, 69 〉 Used in section 45.

〈Public macros3, 22, 23, 25, 26, 29, 31, 39 〉 Used in section 9.

〈Public prototypes13, 14, 15, 16, 17, 19 〉 Used in section 9.

〈Public structures21, 30, 34, 35, 36, 37, 38, 40, 48 〉 Used in section 9.

〈Realloc room in destination and reset the offset and size76 〉 Used in section 75.

〈Request driver to init orgoto end 61 〉 Used in section 47.

〈Restart the lexer57 〉 Used in sections 56 and 58.

〈Set mapset and creation flag46 〉 Used in section 47.

〈Set partition conversion60 〉 Used in section 47.

〈Setfieldsconvs70 〉 Used in section 67.

〈Setneediconv to−1, 0 or 1 depending on problem, byte or wyde promotion71 〉 Used in section 70.

〈Setsrcleft to src length 78 〉 Used in section 75.

〈Warnings macros90 〉 Used in section 9.

〈 _corr.h 45 〉
〈 close.c 62 〉
〈 corr.h 9 〉
〈 data.c 58 〉
〈 errors.c 94 〉
〈 head.c 56 〉
〈 image.c 64 〉
〈 infos.c 88 〉
〈 locale.c 75 〉
〈 memory.c 80 〉
〈 open.c 47 〉
〈 warnings.c 91 〉


