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Abstract

The core functions of KerGIS—and itaison détre—are geometrical ones. Non geometrical attributes (tylyitext
ones) are peripheral and hence shall be kept distinct. Budtes not mean that a way to associate KerGIS geometrical
elements with non geometrical informations has to be igthore

To handle the |correspondence| between partitions anel dttebutes is the purpose of thebcorr.
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1. Licence.

Copyright 2004-2006 Thierry LARONDE tlaronde @polynummto
All rights reserved.
In what follows, AUTHORS stands for Thierry LARONDE tlaroea@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 @polynummto
Tous droits réserves.
Dans ce qui suit, le terme AUTEURS est mis pour : Thierry LARGERNtlaronde@polynum.com.

CE PROGICIEL EST FOURNI PAR LES AUTEURS “EN L'ETAT” ET NOUS IMMONS TOUTE GARANTIE DE QUEL-
QUE SORTE QUE CE SOIT, TANT EXPLICITE QU IMPLICITE CONCERNAT ENTRE AUTRES MAIS PAS UNIQUE-
MENT TOUTE GARANTIE DE COMMERCIALISATION OU D’ADEQUATION A UN USAGE PARTICULIER. EN AU-
CUN CAS LES AUTEURS NE POURRONT ETRE TENUS POUR RESPONSABI®ES$ REDEVABLES DE TOUT DOM-
MAGE DIRECT, INDIRECT, FORTUIT, PARTICULIER, EXEMPLAIRE @ CONSECUTIF (Y COMPRIS, MAIS NE SE
LIMITANT PAS A : CACQUISITION DE MARCHANDISES OU DE SERVICES DE REMPLACEMENT ; LES PERTES
D'USAGE, DE TEMPS, DE DONNEES OU DE REVENUS ; OU L'INTERRURIN D'ACTIVITE) QUI POURRAIT RE-
SULTER DE L'USAGE DU PRESENT PROGICIEL, ET NOUS REFUTONS TOE/PRESOMPTION DE RESPONSABILITE
QUEL QUE SOIT LE MOTIF INVOQUE, QUE CE SOIT DANS LE CADRE D'UN GNTRAT, POUR DES RESPONSA-
BILITES STRICTES OU DES PREJUDICES (Y COMPRIS DUS A UNE NEGHNCE OU AUTRE) SE PRODUISANT
DE QUELQUE MANIERE QUE CE SOIT DIRECTEMENT, INDIRECTEMENT @EN DEHORS DU LOGICIEL, DE SON
USAGE OU DE SES UTILISATIONS, MEME EN CAS D'AVERTISSEMENT DEA POSSIBILITE DE TELS DOMMAGES.

VOUS UTILISEZ CE PROGICIEL ENTIEREMENT A VOS RISQUES ET PAR ET SOUS VOTRE ENTIERE RESPON-
SABILITE, ET CETTE UTILISATION VAUT ACCEPTATION DE CETTE LCENCE.

CET ACCORD EST REGI PAR LES LOIS FRANGAISES.
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2. Overview.

The corr library is the major component dealing with non-geometrip@perties associated with geometrical
objects.

Once an object has been assigned to a group (it may be therspile this group, in which case we have a singleton),
this number—group id— can be linked with other non geomatgcoperties.

A correspondence is a relation betweepaatition—handled by thaibpart and UD facilities—and alataset

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

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

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

Thelibcorr provides a defined API for programs accessing attributes.

Importing/exporting from/to dibcorr known back-end format to another one is now indeed a 1:1 pnobithe
back-end imports and exports in the KerGIS format, meartiafydnce a back-end is written the importation/expor-
tation to other known formats is ready since everything ga#srough the correspondence library.

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

This very same property of the library to be a proxy imposesiisign of a format allowing description of widest
range of data and the mandatory property of not loosing acgurhen convertingp the KerGIS format. Indeed, the
description of the attributes is made as a description ofiwarf a virtual machine with variable length integers or
IEEE 754 floats, and the values are passedMBCODE strings encoded inJTF-8.
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3. How the attributes are passed.

Back-ends convert to/from KerGIS format.

The attributes are passed as an arraf gkt structures. On the lower level, in ti@Att, the fields are passed
as bytes strings that since all values are passed encod£tHs8, that is UNICODE represented as a bytes (octets)
stream: the back-end retrieve the values from the back-emdge in itsencodingand the higher levelibcorr
routines convert ttJ TF-8 (KerGIS). Symetrically, the higher level converts frasitF-8 to encodingbefore feeding
the back-end.

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

Since an image can be defined as a huge amount of attributes, thk caller is asking for an image (read
functions:C_getimage the image is passed withrdo_atts here of at mostchunksize which is defined in thélead
structure. If it was not set, it defaults th MAX_NB_ATTS. If there are more (the function returned an image with
multiplicity # nb_atts here, the caller must recall the get image function recursivettiline has gathered all the
desired attributes (last chunk will hawaultiplicity = offset+ nb_atts here

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

(Public macross ) =
#define C_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 gecatheet and an attributes set (that we
will call simply: datasetin what follows).

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

The dataset inot a random collection of unspecified objects. The datasetas @ glements that we calittributes,
that are implemented in a structueAtt, and that are all instances of a unique structhii®ata taking the form of
an ordered list oC_Daturrs. This ordered list o€_Datuns is the description and definition of the datageDatum
is a description of a component ofGData and isnot and element of the dataset. AhAtt is an instance of the
C_Data. The C_Imageassociated with a geometrical group is then an arra@ éitts, the number o€ _Atts being
called themultiplicity. The multiplicity is thetotal number of attributes composing the image of the group. But an
Image structure can hold less atts at a time (being a winddieimctual image) aib_atts herenumber of attributes.

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

The Correspondences defined by the graph mapping groups of some defined partiiattributes.

There can be several distinct partitions of a geometridall$ere can be several distinct correspondences between
a given partition and distinct datasets. These correspmedeare 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 informatoirces without loss of
accuracy, and to import in the KerGIS attributes formatéssurces without loosing accuracy from the origifiais
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 exampleThis does mean that one of the storage formats —the KerGIS
Attributes Text— will be able to encode all the elements fittvn source. The accuracy may be lost if this format
is converted in another format. But a transformation of Kais back to the original format shall lead to equality if not
identity (the same informations even if the two binary files aot exactly the same).

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

So the programs will convert from a fixed format data to maeliependent one.

In what follows, the followingC types are used with the following meaning (in case a binargioe of the data
files is implemented), i.e. with the minimal sizes guaradteg|SOC:

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 implemadéion of the drivers to the DBMs. Theibcorr
is actually what is described: a way to link geometrical growith attributes. It is in no way a mean to manipulate
efficiently pure attributes: this shall be better done bydbdicated DBMs.
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8. Limits of the present implementation.

The presentimplementation will be limited to provide soregamtial needs. The definition of structures are attempts
and nothing is carved into stone at the moment.

The immediate application of tHeibcorr was the development of tlREBASE converters.

The basic data structures are described, but the managefieetdata, 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 hadk is done usinfOSIX iconvfunctions.
On system supporting thiconv XSI option, the functions are in the libc. For other systemsieth®the need to
link against an external implementation (for example GNili conv).



8 PUBLIC INTERFACE TO THE LIBRARY LIBCORR 89

9. Public interface to the library.

We are going to describe the visible top of the iceberg firsiaticallers are supposed to see and use.

The naming and API conventions are the KerGIS ones: usefuksaare returned by putting the result in a me-
mory place (parameters are passed as addresses in thistbas@turning value being ant specifying the status:
G_SUCCESS which is0 for OK, and not) for an error.

(corr.h 9)=
#ifndef KERGIS_CORR_H
#define KERGIS_CORR_H
#define CORR_MAJOR 0
#define CORR_MINOR 1
#define CORR_REVISION 0
#include <math.h> /x 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" /x id_kt =/
#include "ksys/sys/iconv_defs.h"
#include "part.h"
( Errors macro3 )

extern const struct G_Msgs=*const C_Errors;
(Warnings macroso )

extern const struct G_Msgsx*const C_Warnings
(Infos macross7)

extern const struct G_Msgsx«const C_Infos;

( Public macross )
(Public structure1 )
( Public prototypesis )
#endif  /* KERGIS_CORR_H */
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10. Opening and closing.

The user visible side of theibcorr has to deal withC_Images: we gather attributes from the back-ends to create
a unique image belonging to a defingupid.

At the core level of thaibcorr will be handled the matching between group identifiers atribates.

A user can request the image of a defined group, or set the iasspeiated with a defined group. The attributes
flags will tell if the attributes have to be created or deldtett or mark as dead).

11. The mode for opening are the one supporte@bypen The policy is theG__openone too.
If the correspondence iganonymous-i.e. Corr-name = A— the head informations will not be stored in the
database: theibcorr will function as a filter.
Otherwise, when a link to a dataset is created, the definitidhe dataset is stored in therr .head sub-element.
Later, when the dataset is accessed, the information abeulefinition of the dataset is retrieved from there.
TheHeadstores information about theartition and the meta-properties of thataset(how to access it).
The Data stores the description of the dataset.

12. Whether the session isteansactionone or not is back-end dependent. For exampleptiygback-end handles
transactions (if everything went fine, at closing time ttensaction is committed; else it is rollbacked). But tiof
back-end is record oriented: every record is updated omits o

13. TheC_openfunction does what was advertised: build the corresporalielenitifier with thepartition anddataset
members, open it and fill thé_Corr structure.

( Public prototypesi3) =
int C_oper(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 forefdé holding labelled values can be used not only
by thelibcorr but altogether by external programs. Hence routines totresge files.

Reading theC_Data description is only necessary when building another dataséor the KerGIS Attributes Text
format (yet to be implemented). Shread datawill be used whether internally by the back-end dependeahio
routines, or by a userland program creating a new dataged theé KerGIS text description.

( Public prototypesi3) +=

int C_readheadFILE xfp, struct C_Corr xCorr);

int C_write_headFILE xfp, struct C_Corr «Corr);

int C_read data(FILE xfp, struct C_Corr «xCorr);

int C_write_data(FILE xfp, struct C_Corr *«Corr);

15. Closing, from the caller’s standpoint is quite simple. Tdhies notfree the structure. For this, call (afterwards...)
C_freecorr.
( Public prototypesi3) +=

int C_closgstruct C_Corr «Corr);
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16. Managing images.

ObviouslyC_getimagewill not work if oflag = 0_WRONLY when opening the data file.

C_getimagecan be used with the special groRigGROUP_ALL. This group will cause thé_DUMPING flag to be set,
and nothing else, except continue dumping will be allowetthéxmean time.

Setting the correabffsetis the responsability of the calldmage-offsetis not updated at return, since it indicates
the starting edge of the window.

( Public prototypesi3) +=
int C_getimaggconst struct C_Corr xcorr, struct C_ImagexImage);

17. Whether when modifying attributes, inserting or deletialy,is done with thdmagestructure. Flags are spe-
cified at the attribute level for the action to be takenatfid = 0, the attribute is inserted. #tt.id # 0 A
C_IS_MODIFIED(att), the corresponding attribute is modified. Otherwisething is done

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

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

( Public prototypesiz ) +=
int C_setimaggconst struct C_Corr «Corr, struct C_ImagexImage);

18. Dumping and restoring can be done usingRh8ROUP_ALL special group.
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19. Memory management.

There are several pointers inserted in the structuresatieatet 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 thenhwiew data. If one wants to
save the data, it must be copied elsewhere first.

( Public prototypesi3) +=
int C_alloc_.imaggstruct C_Imagexxlmage);
int C_free.imaggconst int nb_datumsstruct C_Imagexlmage);
int C_cleanatts(const int nb_datumsstruct C_ImagexImage);
int C_alloc_atts(const int nb_datumsstruct C_ImagexImage 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 ofbers;

2 at the administrative level (handling by the programs ssiog directly the data) some properties have to be
remembered (access time, permissions, range of values, etc

3 at the user level, the_Datumhas aname and the numerical values have to be interpretedCtiizatumhas some
logical meaning (hopefully).

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

The number of words will be encoded in a membige 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 réw level for us will have a singularity: the description
is made for some hypothetical engine wha&s&\Vord is of variable length, and is of two distinct flavors: whether
C_INTEGER_W or C_FLOAT_W. The float type is always describada IEEE 754. This is coded with the first bit of the
flags

For C_INTEGER_W type, the sign is considered and is coded with the 2nd bitefidys

Whether the machine stores this ‘Word’ natively or not (viieetthe machine is able to deal with a binary repre-
sentation of this word, or has to interpret an ascii repriadiem) is indicated by the 3th bit of tHags if set, binary

representation.
How the field of bits described has to be interpreted is putéfiagstype
( Public structure21) = /x the flagsx*/

#define C_INTEGER_W 0 /+ default /
#define C_FLOAT_W °1
#define C_UNSIGNED_W 0 /+ default x/
#define C_SIGNED_W °2
#define C_ASCII_W 0 /* default: interpreted:/
#define C_BINARY_W °4
struct C_Word {
unsigned charflags
unsigned shortsignificand /* sign included if relevant/
unsigned shortexpmax [x K+1 %/
b
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 sdraady filled structures.

( Public macros3 ) += /x integersx/

#define C_SET_W(Word, f, s, e)Word.flags — (unsigned chai) f;
Word.significand«< (unsigned shor} s;
Word.expmax < (unsigned shor) e;

#define C_UINT8_wW(Word)C_SET_W (Word, 0, 8,0)

#define C_INT8_w(Word)C_SET_W (Word, 2,8, 0)

#define C_UINT16_w(Word)C_SET_W (Word, 0, 16, 0)

#define C_INT16_w(Word)C_SET_W (Word, 2, 16, 0)

#define C_UINT32_w(Word)C_SET_W (Word, 0, 32,0)

#define C_INT32_w(Word)C_SET_W (Word, 2, 32,0)

#define C_UINT64_W(Word)C_SET_W (Word, 0,64, 0)

#define C_INT64_w(Word)C_SET_W (Word, 2,64, 0) /x floats */

#define C_IEEE_754_SINGLE_W(Word)C_SET_Ww (Word, 3, 24, 8)

#define C_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 ketalcompute the bits needed for encoding a
given number expressed as digits (fignificandand theexpmax 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 fsogmit 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 sigmifitigits (and add one for the sign), noting that we
need to find the maximum power 8fused to reach this value, which will tell us that it can be espnted by, + 1
bits (since the bit one represety, adding a bit to encode the sign (may be two complement otheatesult is that
one more bit is needed if signed):

significand = |1g(10%)] + 1 + [signed] = |9/log2| +1+ 1 =31

We can note that if we request more thadigits of accuracy, amt32_t is not able to handle it since, fao digits
unsigned we have:
mant = |10/log2] + 1 + [signed] = 34

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

( Public macros3) +=
#define C_DIGITS_TO_BITS(nb.of_digits, sign)
(unsigned shor) ((int) floor((((double)(nb_of_digits)) « M_LN10/M_LN2)) + 1 + sign)
#define C_WORD_TO_DIGITS(Datum)
(int)ceil ((DatumWord.significand+ DatumWord.expmax) « M_LN2 /M_LN10 + 4)
/* 2 signs, dot and 'E’/

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

The way a value is stored (as a vector of numberdiards) must belong to the black box: the user doesn’t care.
What the user inputs, and what is displayed on output isnterpretation of the values stored as numbers. The
member of the structur€_Logical holding these informations will be namégpe typeis not exactly a field of bits,
since some related types share a bit. But some bits are egsEnvsome kind of types (example: text), so that a test
can be easily implemented.

The type will be encoded as a bytdr{t8.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 fitthétdefined
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 undégrpretation of exporting irat it is stored as a
string consisting of 2 chars ASCII representing a hexadelualue).

( Public macros3) +=
#defineC_RAW_L 0 /* uninterpreted: an array of numbers BLGB

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

( Public macros3) +=

#define C_IS_STRING(Datum) (DatumlLogicaltype& °1)
#defineC_TEXT_L °1 /* strings */

#define C_DATE_L °3 /* astringx/

#defineC_URI_L °11 /x atext string to be interpreted/

27. C_URI_L isindeed a text encoded WTF-8 but that has to be interpreted according to the protocoliipec

28. C_DATE_Lis a string in 1ISO 8601 format (YYYY-MM-DDTHH:MM:SS.DD...)
TODO: handle this correctly.

29. There are numericals values too, includihg.0GICAL_L that is not doomed to be only 2 bits (the number of
bits is defined via th€_Word structure).

The times information are generally encoded whether as dauof units (generally seconds) from a conventional
pointin time (oNUNIX the ‘epoch’ 1970-01-01 00:00:00), or as a string (brokenrdtme).

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

( Public macross ) += /* numerical values shared the third bit
#define C_IS_NUMERIC(Datum) (DatumLogicaltype& °4)
#defineC_TIME_L °4 /+ anumber of seconds relative to the epagh
#define C_INTEGER_L °6

#define C_LOGICAL_L °14 /+ boolean for example:/

#define C_DECIMAL_L °16 /x fixed decimal separator/

#define C_FLOAT_L °24 /* afloating point numbek/

30. At the higher level, for the user th@ Datummust have amame(that will be encoded iU TF-8).
We can now describe the Logical structure.

( Public structure=1 ) +=
struct C_Logical {
char type
char xname /+ UTF-8 encodedk/

b
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31. TheseC_Datuns have some stored values, and some meaning. Now the prolikes 80 manage this: this is
the administrative level.

We have already said that we will handle vector of words. Ss iime to introduce thesize We do not support
unspecified length: the maximum shall always be specified f@uKerGIS proper, everything is stored as variable
length.

Someflagshave to be specified, telling us whetheis allowed or not, whether defaultvalueis provided or not,
whether this is auto-incrementing (a special case of vlridéfault), and whether all values must be distinct or not
(distinct is considered for not values).

(Public macros3) +=

#define C_NULL_ALLOWED_A 1

#define C_HAS_DEFAULT_A 2

#define C_ALL_DISTINCT_A 4

#define C_AUTO_INCREMENT_A (C_HAS_DEFAULT_A | C_ALL_DISTINCT_A | 8)

32. A defaultvalue(always encoded whether in ASCll—for a number—oUifF-8) can be provided.

33. Secondly, the values stored have to be interpreted. Bug #rersome common manipulations that we may ease
by providing the informations without needing to define sfiefunctions.

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

So we will consider the general case ofiateger shift (a constant to add), scale(a power of10 since it is on the
user side, power df being on the computer’s one) andait. The effective number is then computed as follows:

number = shift + stored_value * unit % 105°

By default,shift < 0, unit <— 1 andscale<« 0. All these values are of signed integer type.
In the case of _AUTO_INCREMENT_A, by using theshift andunit one can achieve the result: the stored value will
start at0 (hence ashift) and will be increased by hence leading to a step ofiit « 10°°*/¢ beingunit if scale= 0.

34. Hence the result.

( Public structure=1 ) +=
struct C_Admin {
/* input/outputx/

unsigned shortflags
unsigned longsize /+ the effective number is computed with thesg
long shift;
long unit;
long scale
char xdefaultvalue

}

35. Finally, composing the three levels gives héatumstructure.

( Public structure=1) +=

struct C_Datum { /x user levelx/

struct C_Logical Logical; /x admin x/
struct C_Admin Admin /* raw level x/
struct C_Word Word;

¥
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36. TheC_Data structure.
TheC_Data describes a list of_Datuns and is the definition of the dataset for us. Its structurbes simple.

- the number ofC_Datuns nb_datums
- the total number o€_Atts nb_att;
- avector ofC_Daturs;

( Public structure=1 ) +=
struct C_Data {
unsigned shortnb_datums
unsigned longnb_atts;
struct C_Datum «Datums

>

37. Beside the data, there is the highest level dealing with tosganization of the data: the way to access it, the
partition to link with, the encoding, the place and some gaoduser interaction.

This is dealt with via theC_Head structure that has an immediate counterpart inGR&DATABASE: a text file to
be found under th€0ORR_HEAD_SUBELT offering the user the capacity to store values for accessinge data source
without having to type it other and other when accessing it.

As for other elements stored in the directory based KerGt8bdese gISDATABASE), it is identified by itsname

When invokingC_open thenamemember shall be set to the name identifier of the correspasdéimame= A,
an anonymous correspondence is wanted, that lBeaa will be written in the gisdatabase.

The structure has, as members, information that are se¢inahder file. Hence th& Head structure. On opening,
how to open must be set, whether by specifyingaaneidentifying a text version of th€ Head in the KerGIS
database, or by filling all the values.

On return, theédata andhandlerare filled.

( Public structure=1 ) +=
#define C_NB_HEAD_VALUES 13
struct C_Head {
char xdriver;
char xpartition;
char xcluster.
char xdbase
char xtable,
char xencoding
char xdatumgroup;
char xdatumgroup.name
char xgroup.emptyas;
char xgroupall_as;
char =null_as;
char separator
unsigned longchunksize /x negociate this amount of atts at a time
i
struct C_Corr {
int handler,
char xname
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. Thal aalues of eaclE_Datumis returned
as a vector of words, the number of words being given. Heredetigthmust be interpreted according to the definition
of theC_Datum interpreted or not interpreted, text value or not etc.

( Public structure=1 ) +=
struct C_Att {
unsigned longid; /= the identifier, set by caller on request
unsigned shortflags
char xxfields / afield is an instance of a datumy

b

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

( Public macros) +=

#define C_ATT_DELETED °1

#define C_IS_DELETED(Att) (Att-flags& °1)
#define C_ATT_MODIFIED °2

#define C_IS_MODIFIED(Att) (Att-flags& °2)
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40. TheC_Imageinformation structure.
The image is the image of thggoup, and is composed of multiplicity of C_Atts (total) but may be retrieved by
chunks, hence theffset(in the image) and the actuah_atts herein this. If offset= 0 andnb_atts here = multiplicity,

you have the whole image.

( Public structure=1) +=
struct C_Image {
id_ktgroup
unsigned longmultiplicity;
unsigned longoffset
unsigned longnb_atts here
struct C_Att *Atts, /* an array ofC_Att x/
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41. Syntax of the head and data description files.
The head and data are simple ascii (ascii for the labelsfde#e values) file.
All values not given with have thBefaultheador Defaultdataones.
Since the whole is a description of a single entity (the gpomdence), the parser will be unique even if the head

and data files are stored separately (think of a matter ofleslifi some filesystems if you want).
This description will be translated obviouslyyacc 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 &a
2. aSTRING is enclosed in double quotes, does not contain a double guateew line;
3. anINT is a signed integer;
4. acharis given ala i.e. enclosed in single quotes. Escaped sequences aredllow
The reserved word can be used in some cases in plac&i&ME 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

(statemenit— (driver) | {partition) | (clustel | (dbasé | (table) | (encoding | (datumgroup | (datumgroupname
| (groupemptyas | (groupall_as | (chunksize) | (null_as | (separator| (nb.datums | (nb.atts) | (datum$

(driver)— DRIVER ‘" (name
(partition)— PARTITION “" (string)
(clustey— CLUSTER":" (string)
(dbasé— DBASE "’ (string)
(table — TABLE ‘' (string)
(encoding— ENCODING":" (string)
(datumgroup — DATUM _GROUP*:’ (string)
(datumgroupname— DATUM _GROUPRPNAME ‘" (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_Las— NULL _AS "’ (string)
(separator— SEPARATOR:’ CHAR
(nb.datum$— NB_DATUMS “’ INT

(nb.atts— NB_ATTS " INT

(datum$— DATUMS ‘' (datumslist)
(datumslist)— (datun) | {datumslist) {datum)
(datum— (logical) (admin) (word)

(logical)— INT STRING

(admin)— (adminflags INT INT INT INT (string)
(adminflagg— INT (adminflags ‘| INT
(word)— (word_flags) INT INT

(word flags— INT | (word flags) ‘|' INT
(string)— NULL _VALUE | STRING

(namé— NULL _VALUE | NAME
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45. Implementation.
Here we will describe the actual implementation of the fiort. 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 macros1 )

( Private structureg9 )

( Private prototypess )
#endif  /* _KERGIS_CORR_H */
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46. Opening and closing.

Depending on thenode the file is opened if it exists or created. The policy on opgris handled bys__open

The library suppports the concept of an anonymous correlpuare, that is a transient, ephemeral object that will
not be written in the&&ISDATABASE. To obtain this, one just gives tiULL pointer as a name.

If the files have to be created, they are created in the cumaptet.

If the files already exist, they are searched accordir8EARCH_PATH.

( Set mapset and creation flag) =
mapset— A;
if (mode= G_O_WRONLY) creation« 1;
else creation« 0;
if (Corr-name# A A mode# G_O_WRONLY) {
mapset— G_find_file2(CORR_HEAD_SUBELT, Corr-name "");
if (mapset= A) {
if (mode= G_O_RDONLY) return G_ENOENT;
else creation« 1;
}
}
if (mapset= A) mapset— G_mapset);

This code is used in section 47.

47. There are several files opened. First, @idHead is filled, whether taking the values from the element of the
gisdatabase if aamewas given or from the values passed. If everything went fimeCt Corr is filled and the open
cascade to the driver routine.
(open.c 47) =
#include <1imits.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
#include "_corr.h"
int C_oper(struct C_Corr *Corr,int modg
{
int status— G_SUCCESS; /* return valuex/
int fd «— —1;
char xmapset /+ pointer to internal GISLIB name, don't free}
int creation /* G_O_RDWR casex/

Corr-handler— —1;
( Set mapset and creation flag)
( Allocate and init newC_Corr; goto endif no handler left or problens2 )
(Open head if not anonymous and ibiEile 53)
( Set partition conversiono )
(Request driver to init ogoto end 61 )
(Init fields conversions7 )
end
if (statug (void) C_closgCorr);
return status

}
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48. The internal handling is done via an internal structi@eCorr, that is accessed according to thendlerset in
theCorr struct that will be used on every call of the library.

Since the back-ends will handle the dirty stuff, we definaacstire to communicate with them.

Theflagsare under the responsability of the back-ends. The leasifisiant 16 bits are reserved for theibcorr,
higher are used by the back-ends.

( Public structure=1 ) +=
#define C_DUMPING °1
#define C_RESTORING °2
#define C_MODIFIED °4
#define C_ICONV_INVALID °10
#define C_DATE_INVALID ©°20
#define C_LINVALID_TRANSACTION ©°40
#define C_FLAGS_SHIFT 16 /* back-end flags are shifted left this amount
struct C_DFile {
int handler, /* internal to the driverx/
unsigned longflags
int mode
struct P_Map «Mapping
struct C_Head xHead
struct C_Data xData;
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49.

( Private structureg9 ) =
struct _.C_Corr {

struct C_DFile DFile;
FILE xhf; /+ head description file</
FILE xdf; /+ data description filex/
unsigned longto_be restored /x set to the number of atts to restor¢
unsigned longdumpretrieved
int «fieldsconvs /* an array of flags for fields conversiong

iconv_tcdiin; /* codeset converter descriptor when reading file
iconv_tcdout; /+ codeset converter descriptor when writing fil¢
int (xopen)(struct C_DFile x);
int (xclose)(struct C_DFile x);
int (xgetimage)(struct C_DFile «, struct C_Image x);
int (xsetimage)(struct C_DFile «, struct C_Image x);
int (xioctl)(struct C_DFile *, unsigned long void *argp);
};
#ifdef HIC
#define EXTERN
#else
#define EXTERN extern
#endif /+ we define a maximum number of group of files to handfe
#define _MAX_HANDLERS 16 /* minimum value of0PEN_MAX x/
EXTERN
int _C_nb_handlers /+ nb of handlers actually in use/
EXTERN
struct _.C_Corr *_C_handler§_MAX_HANDLERS];
#define _HANDLER (_C_handlergCorr-handlen)
#define _DFILE_HANDLER-DFile
#define _FIELDS_CONVS_HANDLER-fieldsconvs
#define _CD_IN_HANDLER~-cd.in
#define _CD_OUT_HANDLER-cd_out
#define _OPEN( )(x_HANDLER-open) (& _HANDLER-DFile)
#define _CLOSE( ) (*_HANDLER-close) (& _HANDLER-DFile)
#define _GET_IMAGE(Image) (x_HANDLER-getimage) (&_HANDLER-DFile,Image
#define _SET_IMAGE(Image) (x_HANDLER-setimage) (&_HANDLER-DFile,Image
#define _I0CTL(requestargp) (x_HANDLER~ioctl) (&_HANDLER-DFile, requestargp)
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, $hiatthe closing routine object file.

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

( Private macros1 ) =

#define _CHECK_HANDLER if (Corr~handler< 0V Corr~handler> _MAX_HANDLERSV _C_handlergCorr-handlel =
A) 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. Ifthere is no handler left, we can bail out.

(Allocate and init new C_Corr ; goto endif no handler left or problens2) =
if (_.C_nb_handlers> _MAX_HANDLERS) return C_EOPENMAX;
for (Corr-handler— 0; Corr-handler < _MAX_HANDLERS A _C_handlergCorr-handler # A; +Corr-handler
; /x calloc ensure default values/
if ((.C_handlergCorr-handlefl — (struct _C_Corr ) calloc(1, sizeofstruct _.C_Corr))) = A) {
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 fggets

(Open head if not anonymous and iBiEile 53) =
if (Corr-name=# A) {
errno « 0;
if ((fd < G__open(CORR_HEAD_SUBELT, Corr-name mapsetmodg) < 0) {
G_msg G_EQPEN, G_Errors, G_WARNING);
status« errno 7 errno < G_ERROR_SHIFT : C_EQOPEN;
gotoend

}
_HANDLER-hf — fdoper(fd, G_fd_to_file_modemode);

}

else _HANDLER-hf « A; /* anonymousk/
(Check or init correspondence fil )
_DFILE.Mapping+ &Corr-Mapping
_DFILE.Head «+ &Corr-Head

_DFILE.Data « &Corr-Data;
_DFILE.mode«<— mode /* save modex/
_CD_IN « (iconwt) — 1;

_CD_0UT « (iconwvit) — 1;

(Init pointers to driver functions9 )

This code is used in section 47.
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54.

}

OPENING AND CLOSING

LIBCORR

§54

If the anonymous correspondence is requested, the callstr mame filled the correct information in théead
The needed informations are back-end dependent.

( Check or init correspondence filet ) =
if (Corr-name# A) {

struct stat buf;

if (fstat(fd, &buf) < 0) {
status«— errno < G_ERROR_SHIFT;
gotoend

if (buf.stsize) {
if ((status— C_read-head _HANDLER~hf, Corr))) gotoend

else if (_DFILE.mode= G_0_RDONLY) {
status«— C_EEMPTY;
gotoend

}

else  /x creatingx/
(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 labelsfde#te values) file.

All values not given will have th®efault heador Defaultdataones.

Since all these, even if stored in distinct files, are desorof the whole, there is no need to try to implement two
distinct parsers (this is not easy due to namespace cokisig the way). So here is a description of the syntax.

( Private prototypess ) =
int _C_yyparségvoid);
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 x_C_yyin;
extern int _C_lineng;
struct C_Head «_Head /+ to communicate with the parser
const struct C_Head Defaulthead«— {A, A, A, A, A,KT_ICONV_UTF_8,A, A, A, A, A, |’,C_MAX_NB_ATTS};

int C_read.headFILE xfp, struct C_Corr *Corr)
{

int status< G_SUCCESS;

Corr-Head « Defaulthead

_Head «+ &Corr-Head

( Restart the lexep7 )

if (_C_yyparsd)) status« C_EBADHEADFORMAT;
return status

}

int C_write_headFILE xfp, struct C_Corr «Corr)
{
(void) fprintf (fp, "DRIVER: _%s\n", (Corr-Headdriver # A) ? Corr-Headdriver : "NULL");
(void) fprintf (fp, "PARTITION: ");
if (Corr-Headpartition £ A) fprintf (fp, "\"%s\"\n", Corr~Head partition);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "CLUSTER: ,");
if (Corr-Headcluster# A) (void) fprintf (fp, "\"%s\"\n", Corr-Head cluster);
else (void) fprintf (fp, "NULL\n");
(void) fprintf (fp, "DBASE: _");
if (Corr-Headdbase# A) (void) fprintf (fp, "\"%s\"\n", Corr~Head dbasg;
else (void) fprintf (fp, "NULL\n");
(void) fprintf (fp, "TABLE: ");
if (Corr-Headtable# A) fprintf (fp, "\"%s\"\n", Corr-Headtable);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "ENCODING: ");
if (Corr-Headencoding# A) fprintf (fp, "\"%s\"\n", Corr-Head encoding;
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "DATUM_GRQUP: _");
if (Corr-Headdatumgroup # A) fprintf (fp, "\"%s\"\n", Corr-Head datumgroup);
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "DATUM_GROUP_NAME: ");
if (Corr-Headdatumgroup.name= A) fprintf (fp, "\"%s\"\n", Corr-Head datumgroup.name;
else fprintf (fp, "NULL\n");
(void) fprintf (fp, "GROUP_EMPTY_AS:_");
if (Corr-Headgroupemptyas# A) (void) fprintf (fp, "\"%s\"\n", Corr~Head group.emptyas);
else (void) fprintf (fp, "NULL\n");
(void) fprintf (fp, "GROUP_ALL_AS: _");
if (Corr-Headgroupall_as# A) (void) fprintf (fp, "\"%s\"\n", Corr-Head groupall_as);
else (void) fprintf (fp, "NULL\n");
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(void) fprintf (fp, "NULL_AS: _,");

if (Corr-Headnull_as= A) (void) fprintf (fp, "\"%s\"\n", Corr~-Headnull_as);
else (void) fprintf (fp, "NULL\n");

(void) fprintf (fp, "SEPARATOR: _,’%c’\n", Corr~Headseparato;

(void) fprintf (fp, "CHUNK_SIZE:, %lu\n", Corr-Headchunksize);

return G_SUCCESS;

}

57. The library shall handle multiple files. The problem is witie iexer, if something goes wrong: scanning will be
stopped in an internal buffer, before the end of the buffied, modifying_C_yyin will not suffice.lex(1) will resume

the scanning in the buffer before requesting for a new bldadata from_C_yyin. Hence we need to flush the buffer.
Actually, the code is in theexer.1 file, and is here foflex(1) But we put here the comments and caveats to record
the problem.

(Restart the lexes7) =
_C_ineno + 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 x_C_yyin;
extern int _C_linenog;
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« A;

_Data « &Corr-Data;

( Restart the lexep7 )

if (_C_yypars€)) status<— C_EBADDATAFORMAT;

if (_nb_datums# Corr-Data.nb_datumg G_msgC_WBADNBDATUMS, C_Warnings G_WARNING);
return status

}

int C_write_data(FILE xfp, struct C_Corr «Corr)
t
int 4;
(void) fprintf (fp, "NB_DATUMS : _%d\n", Corr-Data.nb_datums;
(void) fprintf (fp, "NB_ATTS:_%1lu\n", Corr-Data.nb atts);
(void) fprintf (fp, "DATUMS: _\n");
for (i — 0; ¢ < Corr-Data.nb_datums i+) {
fprintf (fp, "\t%d_\"%s\"", Corr-Data.Datumgi|.Logical.type, Corr-Data.Datumgi].Logical.name;
fprintf (fp, "\t%d_%lu_%1d_%1d, %1d", Corr-Data.Datumg:].Adminflags
Corr-Data.Datumgi].Adminsize Corr-Data. Datumsi].Adminshift,
Corr-Data.Datumgi].Adminunit, Corr-Data.Datumgi|.Adminscale);
if (Corr-Data.Datumgi].Admindefaultvalue= A) fprintf (fp, " _NULL");
else fprintf (fp, " _\"%s\"", Corr-Data. Datumgi]. Admindefaultvalue);
fprintf (fp, "\t%u_%hu_%hu\n", Corr-Data.Datumgi|.Word.flags Corr-Data.Datumsi].Word.significand
Corr-Data.Datumgi].Word.expmax);
}

return G_SUCCESS;
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59. When we go to end, we invoke the driver specific close functimerything needs to be set before !

(Init pointers to driver functions9 ) =

if (—strcmp(Corr-Headdriver, "dbf")) (Initthe dbf back-ends)
else if (—strcmp(Corr-Headdriver, "psql")) (Init the psql back-enc4 )
else if (—strcemp(Corr-Headdriver, "stdin")) (Init the stdin back-ends )
else if (—strcmp(Corr-Headdriver, "stdout")) (Init the stdout back-ends )
else {

status«<— C_EBADDRIVER,;

gotoend

}

This code is used in section 53.

60. The mapping between group ids and group names is the purpts=RARTLIB.

The CORRLIB is not designed to writeARTLIB stuff: it only reads if necessary. If the mapping is creatdudlev
attributes are created too, first open in write mode the nmappith thePARTLIB and update the mapping via the
PARTLIB before making work via the0RRLIB if the latter depends on the updated information.

The mapping may be necessary in read caseaTi/M_GROUP_NAME is set. But the mapping is only opened for
reading ifCorr-Mappingname=£ A.

Of course, the name of the mapping must match the name of thidqraset inCorr-Head
( Set partition conversiomo ) =

if (Corr-Headdatumgroupname# A A Corr-Mappingname= A) {

if (strcempCorr-Mappingname Corr-Headpartition) # 0) {
status«— C_EPARTNAME;
gotoend

}

if ((status— P_open(&Corr-Mapping mode) # G_SUCCESS) {
G_ms(q status P_Errors, G_INFO);
status«— C_EPART;
gotoend

}
}

This code is used in section 47.

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

(Request driver to init ogoto end 61 ) =
if ((status— _OPEN())) gotoend

This code is used in section 47.
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62. Closing is fairly obvious. Some supplementary checks dfetlone and will be added in the future.

(close.c 62) =
#include <unistd.h>
#defineHIC
#include "_corr.h"
int C_closgstruct C_Corr *Corr)
{
int status< G_SUCCESS; /* be able to be safely called when not opened (interruptedpregram): /
if (Corr-handler= —1) return G_SUCCESS;
_CHECK_HANDLER,

if (_HANDLER-hf # A) {
if (fclosg_HANDLER-hf) < 0) status— errno < G_ERROR_SHIFT;
} /+ we may be called before driver pointers to routine aresget
if (_HANDLER~close# A) {
status«— _CLOSE( );
} /* check status«/
(_DFILE.flags& C_ICONV_INVALID) G_msgC_WICONVINVALID, C_WarningsG_WARNING);
(_DFILE.flags& C_DATE_INVALID) G._msgC_WDATEINVALID, C_WarningsG_WARNING);
( Closeiconv convertersss )
( Close partition mappings )
free(_C_handlergCorr-handler});
_C_handlergCorr-handlef — A;
Corr-handler— —1;
—_C_nb_handlers
return status

}

63. If the partition mapping was open, we need to close it firstdVidetter not be too smart and try to play tricks
with Corr-Mappinghandlerso we use the same condition as for opening.
( Close partition mappings ) =

if (Corr-Headdatumgroupname# A) status— P_closg & Corr-Mapping);

This code is used in section 62.

if
if
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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 vipdysijaery for the multiplicity and the att identifiers.
The attributes will be retrieved by chunks ldéad chunksize that is some window of the image is retrievedfset
is set, as well asb_atts here If multiplicity < Headchunksize A offset = 0 thennb_atts here = multiplicity.
If there is more, you need to call. getimage updatingoffsetto 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_getimaggconst struct C_Corr «Corr, struct C_Image «Image)

int
int status«— G_SUCCESS;
struct C_Att *Att;

_CHECK_HANDLER,
_CHECK_RESTORING;
if (Image-group = P_GROUP_ALL A —(_DFILE.flags& C_DUMPING)) {
_DFILE.flags|= C_DUMPING;
_HANDLER~dumpretrieved < 0;
}
if ((status— C_cleanatts(Corr-Data.nb_datumsimage))) gotoend
if ((status— _GET_IMAGE(Image)) gotoend
for (i < 0; i < Image-nb_attshere i+) {
Att — &Image-Atts[i;
( Convert fields for in73 )
}
if (_LDFILE.flags& C_DUMPING) {
_HANDLER~dumpretrieved += Image-nb_atts here
if (_HANDLER~-dumpretrieved= Corr-Data.nb_atts) { /+ donex/
_HANDLER~dumpretrieved « 0;
_DFILE.flags &= ~C_DUMPING;

}
}

end return status

}

( Other image functionss )
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65. Setting an image is quite simple: we just pass attribute toijpate.

( Other image functionss ) =
int C_setimagegconst struct C_Corr «Corr, struct C_Image xImage)
{
unsigned longs;
int status< G_SUCCESS;
struct C_Att *Att;

_CHECK_HANDLER;
_CHECK_DUMPING;
if (Image-group = P_GROUP_ALL A —(_DFILE.flags& C_RESTORING)) {
if (Corr-Data.nb_atts) {
status«<— C_ENOTEMPTY;
gotoend

if (Image-offse) { /+ we must begin at beginning/
status«<— C_ERESTORE;
goto end
}
_DFILE.flags|= C_RESTORING;
_HANDLER-to_be restored« Image-multiplicity;
}
for (i < 0; ¢ < Image-nb_attshere i+) {
Att — &Image-Atts[i];
( Convert fields for outr2)
}
if ((status— _SET_IMAGE(Image)) gotoend
if (_LDFILE.flags& C_RESTORING) {
if (_LHANDLER-to_be restored= Corr-Data.nb atts) {
_DFILE.flags&= ~C_RESTORING;
_HANDLER-to_berestored« 0;

}
}

end return status

}

This code is used in section 64.
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66. Fields conversionsiconv and other related transformations.

Conversions between two codesets is done veitimv functions (a POSIX extension, incorporated directly in the
libc or that needs to be provided externally).

All KerGIS values are passed 83F-8 strings. Depending on thencodingspecified, there are two descriptors to
open.

This operation is done after the back-end dependent pack $he back-end may set some defaults (this is the case
of thedbf one).

We could simply pass every field inGLAtt to theiconv function, but since this is costy we will try to improve a
little.

There is only one kind o€_Datum that always need a conversion (perhaps a null c0eJEXT_L. In all other
cases, since values shall be all ASCII (numbers) or raw neazsion shall be attempted...except when a character is
encoded in more than one byte!

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

So we will create dieldsconvsthat is an array of flags telling whether we need to convent itad. If we must go
from byte based to wyde based, every field has to be conveéktétle moment no attempt is done to try to convert
locale representation of numerical values to standard (foesis C). This will be handled some day (perhaps) via
this array. At the moment, one can use a byte encoding foraext absolutely refrain from trying to use comma for
number separation or local date...

67. To start with, we open the converters for text (iieonv functionnality).
(Init fields conversions7) =
if ((_CD_IN « iconv.openXT_ICONV_UTF_8, Corr~-Headencoding) = (iconvt) — 1) {
status« errno < G_ERROR_SHIFT;
gotoend

}

if ((_CD_OUT « iconv.opern(Corr-HeadencodingKT_ICONV_UTF_8)) = (iconv.t) — 1) {
status« errno < G_ERROR_SHIFT;
gotoend

( Setfieldsconvs 7o)

This code is used in section 47.

68. On closing, the reverse will be strictly true so put it herd gass to more important information.

( Closeiconv convertersss ) =
if (_CD_IN # (iconv.t) — 1) (void) iconv.closg_CD_IN);
if (_CD_OUT # (iconv.t) — 1) (void) iconv_clos€_CD_0UT);

This code is used in section 62.

69. So at initialization, after allocating an array of ints ntatg the number o€_Datuns, we make one test to see
if an ASCII one byte value is converted to more than one bythig is still one byte, the iconv is concerned only by
text. If not, everything has to be converted (there coulddmeesoptimizations depending on the encodiig):- ASCII
will remain itself).

( Private structureg9 ) +=
#define _C_XF_ICONV °1
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70.
( Setfieldsconvs70) =

{

int 7, needicony,

if ((_LFIELDS_CONVS « (int ) malloc(Corr-Data.nb_datumsk sizeof(int))) = A) {
status«— errno < G_ERROR_SHIFT;
gotoend
}
( Setneediconvto —1, 0 or 1 depending on problem, byte or wyde promotion)
for (i < 0; ¢ < Corr-Data.nb_datums i+)
_FIELDS_CONVS[i] « (neediconv= 1V Corr-Data.Datumg:].Logical.type= C_TEXT_L) ? _C_XF_ICONV :
0;
¥

This code is used in section 67.

71. Thetestis fairly straightforward: we will pass the chaeacth’ and read how much is left in the destination.
There are three cases: whether there was a problem so weowitittiing at all Geediconv < —1). Or conversion
succeeded, but only one byte was needed, do nothimed{jconv < 0) or more were needetéediconv «— 1).

( Setneediconvto —1, 0 or 1 depending on problem, byte or wyde promotion) =
{

char xdst;

const charxsrc < "A";

sizet dstleft«— 4;

sizet srcleft— 1;

if ((dst« (char %) malloc(3)) = A) {
status« errmo < G_ERROR_SHIFT;
gotoend

}

neediconv « 0;

if (iconv(_CD_OUT, &src, &srcleft, &dst, &dstleft)) {
G_msgC_WBADICONV, C_Warnings G_WARNING);
neediconv «+— —1;

}
else if (dstleft#£ 3) {
G_msgC_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 versid#il(F-8 for text to begin with), and to do the converse
for output. We will work on images and will simply proceed i fields needing this in all the atts.

( Convert fields for outr2 ) =
{
int 7;
char xs;
for (j < 0; j < Corr-Data.nb_.datums j+) {
if (_LFIELDS_CONVS[j] & _C_XF_ICONV) {
if ((status— _C_iconv(_CD_0UT, Att-fieldd;], &s, &_DFILE.flags))) gotoend
free(Att-fieldd;]);
Att-fieldqj] « s;
}
}
}

This code is used in section 65.

73.
(Convert fields for in73) =

t
int j;
char xs;
for (j < 0; j < Corr-Data.nb_.datums j+) {
if (_FIELDS_CONVS[j] & _C_XF_ICONV) {
if ((status— _C_iconv(_CD_IN, Att-fieldyj], &s, &_DFILE.flags))) gotoend
free(Att-fieldgj]);
Att-fieldgj] « s;
}
}
}

This code is used in section 64.

74. The _C_iconv function, takes a converter descriptor, a pointer to chatrjag) to convert, and a pointer to a
pointer to char, i.e. a place where to store the value of tl@goto the translated string.

The function does the memory allocation fatest

Theflagspointer allows to se€_ICONV_INVALID is one or more chars were invalid for the target codeset. We do
not pass &_DFile structure to allow the function to be called in a not corresfence environment.

We simply try to reallow twice the place, and we start againfthe offset in the destination buffer where converted
chars have already been put.

Since it will be a nuisance to have a warning issued every tiraee is an invalid character for the target codeset,
we set a flag in theDFILE.flagsto indicate that there was one or more problem. The warnifigo@iissued once at
closing.

( Private prototypess) +=
int _C_iconv(iconv_tcd, const char xsrc, char xxdest unsigned longxflags);
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75.

(locale.c 75) =
#include <stdlib.h>
#include <string.h>
#include "_corr.h"
int _C_iconv(iconv_tcd, const char xsrc, char xxdest unsigned long=flags)
{
int status<— G_SUCCESS;
const charxs; /* follow the sourcex/
char xp; /* temporaryx/
char «dst;
sizet srcleft, dstleft
size.t sizedest
size.t invalid;
sizet deltg; /x offsetin the converted string/

(Handle theA and’\0’ cases?7)

S «— SIC;

( Setsrcleftto src length 78 )

sizedest« srcleft+ 1; /= handle terminating null byte /
dstleft < sizedest

delta« 0;

invalid « 0;

xdest— A; /* will realloc «/

for (; srcleft delta« dst— «desf) {
(Realloc room in destination and reset the offset and size
invalid < iconv(cd, &s, &srcleft, &dst, &dstleft);
if (srcleftA errno # E2BIG) {
status«< errno < G_ERROR_SHIFT;
free(xdesd;
gotoend

}

if (invalid = (sizet) —1) {
status«— errno < G_ERROR_SHIFT;
free(xdesd;
gotoend

else if (invalid) {
G_msgC_IICONV,C_Infos G_INFO, src);
xflags|= C_ICONV_INVALID;

}

xdst«— ’\07; /+ null terminate string«/
delta < dst— xdest /= the string length indeed/
dst < xdest /+ back to beginningx/ /= there may be unused space, so allocate only the used one
if ((xdest— (char x) malloc(delta+ 1)) = A) {
status«< errno < G_ERROR_SHIFT;
free(dst);
gotoend
}
(void) strepy(«dest dst); /+ release unused spae¢
free(dst);
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end return status

}

76. We will realloc twice the previous space.

dstis pointing to the char after the last translated one. Sodrbtiffer pointed to bydest the offset isdst — «xdest
After reallocating—via a temporary pointer since, if itl&iwe will have trash the value eflestwithout freeing it—,
we resetlst at the correct offset, update tezedestanddstleft the sources values being already correct.

The room created must be the previous valusiné destbefore 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 side=

dstleft += sizedest

sizedest« 2 x sizedest

if ((p < (char %) realloc(xdest sizedest) = A) {
status«< errno < G_ERROR_SHIFT;
free(xdesb;
gotoend

}

xdest— p;

dst — xdest+ delta;

This code is used in section 75.

77. Ifthesrc passed is\, just allocate one byte for consistency, allowing callerBeéedestwithout handling special
cases.

(Handle theA and’\0’ cases?7) =
if (sc=A) {
xdest— A;
gotoend

else if (xsrc = °\0?) {
if ((xdest— (char x) malloq1)) = A) {
status« errno < G_ERROR_SHIFT;
gotoend

}

sxxdest— *\07;
gotoend

}

This code is used in section 75.

78. Callingstrlencosts, while doing its work is easy without the overhead efftimction call.
(Setsrclefttosrclength 78 ) =

{

const char xp;
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 imagewhen done. The back-end allocate memoryAtr

( Private prototypess ) +=
int cleanimaggstruct C_Image xImage);

80.

(memory.c 80) =
#include <stdlib.h>
#include "_corr.h"
int C_cleanatts(const int nb_.datumsstruct C_Image «xImage)
{
int status<— G_SUCCESS;
int 4, 7;
for (i < 0; ¢ < Image-nb_atts here i+) {
for (j < 0; j < nb.datums j+) free(Image-Atts[i].fieldsj]);
free(Image-Attsli].fields);
}
free(Image-Atts);
Image-Atts — A;
Image-nb_atts here « 0;
return status

}

( Other memory functionsi )

81. Reallocating thdmage-Atts is done by freeing the individudields in each att, freeing thétts array, and
allocating the vectoimage-Atts and the newields

( Other memory functions1 ) =
int C_alloc_atts(const int nb_datumsstruct C_Image xImage int nb_atts)
{
int status<— G_SUCCESS;
int ;
if ((status— C_cleanatts(nb_datumsimage))) gotoend
if ((Image-Atts — (struct C_Att x) calloc(nb_atts, sizeofstruct C_Att))) = A) {
status« errno < G_ERROR_SHIFT;
gotoend
} /* this keep track of the size of the array
Image-nb_atts here <+ nb_atts;
for (i < 0; ¢ < Image-nb_atts.here i+) {
if ((Image-Atts|i.fields«— (char xx) calloc(nb_datumssizeofchar x))) = A) {
(void) C_cleanatts(nb.datumsimage);
status< errno < G_ERROR_SHIFT;
gotoend

}
}

end return status

}

See also section 82.

This code is used in section 80.



6§82  LIBCORR MEMORY ALLOCATION 41

82. We allocate the requested structure and ensure that eirarystzeroed.

( Other memory functions1 ) +=
int C_alloc_image(struct C_Image xxImage)

i
=

if ((xlImage« (struct C_Image x) calloc(1, sizeofstruct C_Image)))
return errno < G_ERROR_SHIFT;
else return G_SUCCESS;

}

int C_free.imaggconst int nb_datumsstruct C_Image xImage

{

int status«— G_SUCCESS;
if ((status— C_cleanatts(nb_datumsimage))) gotoend

freg(Image;
Image— A;
end return status

}
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83. Thedbf back-end.

Thedbf back-end has a dedicated sub-library. Initialization idyffabvious.
(Init the dbf back-ends ) =

{

_HANDLER~open« C_dbfopen

_HANDLER~close« C_dbfclose

_HANDLER~getimage« C_dbfgetimage

_HANDLER~setimage « C_dbf setimage

_HANDLER~ioctl — (int (x)(struct C_DFile x, unsigned long void argp))A;

}

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, theration of the user interface programql
is rough...

{Init the psql back-end4) =
{
_HANDLER~0open«+ C_psglopen
_HANDLER~close« C_psqglclose
_HANDLER~getimage« C_psglgetimage
_HANDLER~setimage« C_psqlsetimage
_HANDLER~ioctl — (int (x)(struct C_DFile «, unsigned long void argp))A;

}

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 bf support...
(Init the stdin back-ends ) =

{
_HANDLER~0open«+ C_stdin.open
_HANDLER-close« C_stdinclose
_HANDLER~getimage« C_stdingetimage
_HANDLER~setimage« C_stdinsetimage
_HANDLER~ioctl — (int ()(struct C_DFile x, unsigned long void argp))A;

}

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 aaual bf support...

{ Init the stdout back-ends ) =
{
_HANDLER~0open«+ C_stdoutopen
_HANDLER-close« C_stdoutclose
_HANDLER~getimage«+ C_stdoutgetimage
_HANDLER~setimage« C_stdoutsetimage
_HANDLER~ioctl — (int ()(struct C_DFile x, unsigned long void argp))A;

}

This code is used in section 59.
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87. Informations.
All the messages are putin an array and in a special sectihrasmternationalisation can be achieved easily.

(Infos macross7) =
#define C_IICONV 64
#define C_LINEEDICONV 65
#define C_dbf.IHEADER 66
#define C_IMAX 66

This code is used in section 9.

88.
(infos.c 88) =
#include <stdlib.h> /* atleast NULL x/
#include "_corr.h"
(C lang infos formatssg )
static char =_C_istrerror (int msgnunj;
static struct G_Msgs_C_Infos <+ {"1libcorr",C_IMAX, C.istrerror};
const struct G_Msgsx*const C_Infos «+ & _C_Infos;

static char x_C_istrerror (int msgnum

{

return infomsgnum- G_ERROR_MAX — 1];

}

89. Informations formats for the required C locale.
(C lang infos formatsg ) = /* must be kept in sync with the infos macros!
static char xinfog[| < {"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:_k#x_’(%s)’\n",};

This code is used in section 88.



90 LIBCORR WARNINGS 47

90. Warnings.
All the messages are putin an array and in a special sectithrasternationalisation can be achieved easily.

(Warnings macroso ) =

#define C_WICONVINVALID 64
#define C_WDATEINVALID 65
#define C_WVALUECUT 66
#define C_WPARSE 67

#define C_WBADICONV 68
#define C_WCLIENTEXIT 69
#define C_WBADNBDATUMS 70
#define C_WPARSER 71

#define C_psqLWSETTYPE 72
#define C_.dbf WTYPE 73
#define C_.dbf WSETTYPE 74
#define C_.dbf WTYPELENGTH 75
#define C_dbf WDATE 76
#define C_.dbf. WCODEPAGE 77
#define C_WMAX 77

This code is used in section 9.

91.
(warnings.c 91) =
#include <stdlib.h> /* atleast NULL x/
#include "_corr.h"
(C lang warnings formats2 )

static char =_C_wstrerror(int msgnuny;
static struct G_.Msgs_C_Warnings« {"libcorr", C_WMAX, C_wstrerror};
const struct G_Msgsx*const C_Warnings«— &_C_Warnings

static char «_C_wstrerror(int msgnum

{

return warninggmsgnum- G_ERROR_MAX — 1];

}

92. Warnings formats for the required C locale.

( C lang warnings formats2 ) = /* must be kept in sync with the warnings macreg!
static char xwarningg| < {"the_strings, converted_had_invalid_chars_for, codeset\n",
"some,_dates_were_not_in IS0 8601 format\n",
"the_string, exceeds_the_space_allocated._Cut\n",
"scan, error: more_than %d, fields, passed _in description\n",
"iconv,_test,_failed: po, conversion will be attempted\n",
"back-end, client, has_exited\n",
"the_nb_of_datums_was_incorrectly _specified in data_file\n","line_J%d: _%s_at_%s\n",
/* psql /
"psql:, the, KerGIS_type: %.30,_will be set _as, raw, ’Text’ in PG\n",
/* dbf x/
"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 macros3 ) =

#define C_ENOTIMPLEMENTED 64
#define C_ENONSENSE 65

#define C_EBADHEADFORMAT 66
#define C_EBADDRIVER 67

#define C_EDRIVER 68

#define C_EPART 69

#define C_EBADHANDLER 70

#define C_EMODE 71

#define C_EOPENMAX 72

#define C_EEMPTY 73

#define C_LEBUILK 74

#define C_ENOTEMPTY 75

#define C_ERESTORE 76

#define C_EOPEN 77

#define C_EPFINDGROUPNAME 78
#define C_EBADDATAFORMAT 79
#define C_EPARTNAME 80

#define C_psqLECMD &1

#define C_psqLEALLOCATT 82
#define C_psqgLEBADFORMAT 83
#define C_psqLEREAD 84

#define C_psqLEMISSINGVALUESS5
#define C_psqLEMISSINGSELECTIONS6
#define C_psqLEOPENCACHE 87
#define C_.dbf EREAD 88

#define C_.dbf EFORMAT 89
#define C_dbf ETYPE 90

#define C_.dbf EEMPTY 91

#define C_dbf EWRITE 92

#define C_.dbf EWRONGHEADER93
#define C_.dbf ELOST 94

#define C_.dbf EREADRANGE 95
#define C_dbf EMISSINGVALUES96
#define C_stdin EBADDATA 97
#define C_stdin EBADGROUP 98
#define C_EMAX 98

This code is used in section 9.

LIBCORR

§93
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94.

(errors.c 94) =
#include <stdlib.h> /* atleast NULL x/

#include "_corr.h"

(C lang errors formatss )

static char =_C_estrerror(int msgnuny,
static struct G_Msgs_C_Errors < {"libcorr",C_EMAX, C_estrerror};
const struct G_.Msgsx*const C_Errors «— &_C_Errors;

static char x_C_estrerror(int msgnum

{
if (msgnum< G_ERROR_MAX) G_msgmsgnumG_Errors, G_FATAL);
return errorsimsgnum- G_ERROR_MAX — 1];

}

95. Errors formats for the required C locale.

(C lang errors formatss ) =

static char xerrors[] < {"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 x/

"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", /x 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.

49
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96. Index. Hereis a list of the identifiers. Overstriked entries inthicte place of definition.

_C_Corr: 48,49, 52. C_AUTO_INCREMENT_A: 31, 33.
_C_Errors:  94. C_BINARY_W: 21.

_C_estrerror.  94. C_cleanatts. 19, 64,80, 81, 82.
_C_handlers 49, 51, 52, 62. C_close 15, 47,62.

_C.iconv. 72, 73,74, 75. C_Corr: 13,14,15,16,1737, 47,56, 58, 62, 64, 65.
_C.Infos. 88. C_Data: 4, 14,36, 37, 48, 58.
_C_istrerror: 88. C_DATE_INVALID: 48, 62.
_C.lineno:. 56, 57, 58. C_DATE_L: 26, 28.
_C_.nb_handlers 49, 52, 62. C_Datum: 4, 35, 36.
_C_Warnings 91. C_dbfclose 83.

_C_wstrerror: 91. C_dbfEEMPTY: 93.
_C_XF_ICONV: 69, 70, 72, 73. C_dbf EFORMAT. 93.

_C_yyin: 56, 57, 58. C_dbfELOST. 93.
_C_yyparse 55, 56, 58. C_dbf EMISSINGVALUES 93.
_CD_IN: 49, 53, 67, 68, 73. C_dbfEREAD 93.

_CD_OUT: 49, 53, 67, 68, 71, 72. C_dbf EREADRANGE 93.
_CHECK_DUMPING: 51, 65. C_dbfETYPE 93.
_CHECK_HANDLER: 51, 62, 64, 65. C_dbfEWRITE 93.
_CHECK_RESTORING: 51, 64. C_dbf EWRONGHEADER 93.
_CLOSE: 49, 62. C_dbfgetimage 83.

_Data: 58. C_dbfIHEADER 87.

_DFILE: 49, 51,53, 54,62, 64, 65,72,73, 74. C_dbfopen 83.
_FIELDS_CONVS: 49, 70, 72, 73. C_dbfsetimage 83.
_GET_IMAGE: 49, 64. C_dbf WCODEPAGE 90.
_HANDLER: 49, 53, 54, 62, 64, 65, 83, 84, 85, 86. C_dbf WDATE 90.

_Head 56. C_dbfWSETTYPE 90.
_IOCTL: 49. C_dbfWTYPE 90.
_KERGIS_CORR_H: 45. C_dbf WTYPELENGTH 90.
_MAX_HANDLERS: 49, 51, 52. C_DECIMAL_L: 29.
_nb_.datums 58. C_DFile: 48, 49, 74, 83, 84, 85, 86.
_OPEN: 49, 61. C_DIGITS_TO_BITS: 23.
_SET_IMAGE: 49, 65. C_DUMPING: 16,48, 51, 64.
accuracy 5. C_EBADDATAFORMAT: 58, 93.
Admin 35, 58. C_EBADDRIVER: 59, 93.
anonymous 2, 11. C_EBADHANDLER: 51, 93.
argp: 49, 83, 84, 85, 86. C_EBADHEADFORMAT: 56, 93.
ASCII: 609. C_EBUILK: 51, 93.

att:  17. C_EDRIVER: 93.

Att: 39, 64, 65, 72, 73, 79. C_EEMPTY: 54, 93.

attribute: 4. C_EMAX: 93, 94.

Attributes 2. C_EMODE: 93.

Atts. 40, 64, 65, 80, 81. C_ENONSENSE: 93.

buf: 54. C_ENOTEMPTY: 65, 93.
C_Admin: 34, 35. C_ENOTIMPLEMENTED: 93.
C_ALL_DISTINCT_A: 31. C_EOPEN: 53, 93.

C_alloc_atts: 19, 81. C_EOPENMAX: 52,93.
C_allociimage 19, 82. C_EPART: 60, 93.

C_ASCII_w:. 21. C_EPARTNAME: 60, 93.

C_Att: 3, 4, 19,38, 40, 64, 65, 66, 81. C_EPFINDGROUPNAME: 93.
C_ATT_DELETED: 39. C_ERESTORE: 65, 93.

C_ATT_MODIFIED: 39. C_Errors: 9, 94.
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C_FLAGS_SHIFT. 48. C_SET_wW: 22.
C_FLOAT_L: 29. C_SIGNED_W: 21.
C_FLOAT_W: 21. C_stdinclose 85.
C_freecorr: 15. C_stdinEBADDATA 93.
C_freeimage 19, 82. C_stdin EBADGROUP 93.
C_getimage 3, 16, 64. C_stdingetimage 85.
C_HAS_DEFAULT_A: 31. C_stdinopen 85.
C_Head: 37, 47, 48, 56. C_stdinsetimage 85.
C_ICONV_INVALID: 48, 62, 74, 75. C_stdoutclose 86.
C_IEEE_754_DOUBLE_W: 22. C_stdoutgetimage 86.
C_IEEE_754_SINGLE_W: 22. C_stdoutopen 86.
C_IICONV: 75, 87. C_stdoutsetimage 86.
C_lmage: 4, 10, 16, 17, 1940, 49, 64, 65, 79, C_TEXT_L: 26, 66, 70.
80, 81, 82. C_TIME_L: 29.
C_IMAX: 87, 88. C_UINT16_W: 22.
C_INEEDICONV: 71, 87. C_UINT32_W: 22.
C.nfos 9, 71, 75,88. C_UINT64_W. 22.
C_INTEGER_L: 29. C_UINT8_W: 22.
C_INTEGER_W: 21. C_UNSIGNED_W:. 21.
C_INT16_W: 22. C_URI_L: 26, 27.
C_INT32_W: 22. C_Warnings 9, 58, 62, 7191.
C_INT64_W:. 22. C_WBADICONV: 71,90.
C_INT8_W: 22. C_WBADNBDATUMS: 58, 90.
C_INVALID_TRANSACTION: 48. C_WCLIENTEXIT: 90.
C_IS_DELETED: 39. C_WDATEINVALID: 62,90.
C_IS_MODIFIED: 17, 39. C_WICONVINVALID: 62, 90.
C_IS_NUMERIC: 29. C_WMAX: 90, 91.
C_IS_STRING: 26. C_Word: 21, 29, 35.
C_Logical: 24, 30, 35. C_WORD_TO_DIGITS: 23.
C_LOGICAL_L: 29. C_WPARSE: 90.
C_MAX_NB_ATTS: 3, 56. C_WPARSER: 90.
C_MODIFIED: 48. C_write_data: 14, 58.
C_NB_HEAD_VALUES: 37. C_write_head 14, 54, 56.
C_NULL_ALLOWED_A: 31. C_WVALUECUT: 90.
C.oopen 13, 37,47. calloc: 52, 81, 82.
C_psqglclose 84. cd: 74, 75.
C_psqLEALLOCATT 93. cdin: 49.
C_psqLEBADFORMAT 93. cdout 49.
C_psqLECMD: 93. ceil: 23.
C_psqLEMISSINGSELECTION 93. chunksize 3, 37, 56, 64.
C_psqLEMISSINGVALUES 93. cleanimage 79.
C_psgLEOPENCACHE 93. close 49, 62, 83, 84, 85, 86.
C_psgLEREAD 93. cluster. 37, 56.
C_psglgetimage 84. Corr: 11,13,14,15,17, 46,47, 48, 49, 51, 52, 53, 54,
C_psglopen 84. 56, 58, 59, 60,62, 63,64, 65, 67, 70, 72, 73.
C_psglsetimage 84. corr:  16.
C_psqLWSETTYPE 90. CORR_HEAD_SUBELT: 37, 46, 53.
C_RAW_L: 3, 25. CORR_MAJOR: 9.
C_readdata: 14, 58. CORR_MINOR: 9.
C_read.lhead 14, 54, 56. CORR_REVISION: 9.
C_RESTORING: 17,48, 51, 65. Correspondence 4.

C_setimage 17, 65. 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.

Defaultdata 41, 55.
Defaulthead 41, 55,56.
defaultvalue 31, 32,34, 58.

deltaz 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, 6164, 65, 67, 70, 71, 72,
73,75, 76, 77,81, 82.

erro: 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.

freee 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.
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G_findfile2: 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.

getimage 49, 83, 84, 85, 86.

GISDATABASE: 37, 46.

group: 2, 10, 40, 64, 65.

groupall_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.

it 98, 64, 65, 70, 80, 81.

iconv. 66, 71, 75.

iconv.close 68.

iconvopen 67.

iconvt: 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.

intl6.t: 6.

int32.t: 6, 23.

invalid: 75.

ioctl: 49, 83, 84, 85, 86.

Jr 12, 73, 80.

KerGIS. 2.

KERGIS_CORR_H: 9.

KT_ICONV_UTF_8: 56, 67.

lengtht  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. Us: 69.

nb_att: 36. warnings 91, 92.
nb_atts. 19, 36, 58, 64, 65381. Word: 22, 23, 24,35, 58.
nb_atts here 3, 4,40, 64, 65, 80, 81.

nb_bits: 23.

nb.datums 19, 36, 58, 64, 70, 72, 7X0, 81, 82.

nb_of digits: 23.

neediconv. 70, 71.

null_as. 37, 56.

0_WRONLY: 16.

offset 3, 16,40, 64, 65.

oflag 13, 16.

open 49, 83, 84, 85, 86.

OPEN_MAX: 49.

p: 19, 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.

st 72,73, 15.

scale 33, 34, 58.

SEARCH_PATH: 46.

separator 37, 56.

setimage 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.

stsize 54.

stat 54.

status 47, 53, 54,56, 58, 59, 60, 6162, 63,64, 65,
67,70,71,72,73(5, 76, 77,80, 81, 82.

strcmp 59, 60.

strcpy.  75.

STRING: 43.

strlen:  78.

table 37, 56.

Text 2.

to_berestored 49, 65.

transaction 12.

type 21, 24, 26, 2930, 58, 70.

uint8.t: 24.

unit: 33, 34, 58.
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Allocate and init new C_Corr ; goto endif no handler left or problens2 )
C lang errors formatss)  Used in section 94.

C lang infos formats9) Used in section 88.

C lang warnings formats2) Used in section 91.

Check or init correspondence filt)  Used in section 53.
Close partition mapping3) Used in section 62.
Closeiconvconvertersss)  Used in section 62.

Convert fields for in73)  Used in section 64.

Convert fields for outr2)  Used in section 65.

Errors macr0393> Used in section 9.

Handle theA and’\0’ cases77) Used in section 75.
Infos macross7> Used in section 9.

Init fields conversion$7)  Used in section 47.

Init pointers to driver function$9) Used in section 53.
Init the dbf back-end3) Used in section 59.

Init the psql back-end4) Used in section 59.

Init the stdin back-end5) Used in section 59.

Init the stdout back-endé) Used in section 59.

Open head if not anonymous and iDifile 53) Used in section 47.
Other image functionss) Used in section 64.

Other memory functions1, 82)  Used in section 80.
Private macros1 > Used in section 45.

Private prototypess, 74, 79)  Used in section 45.
Private structuregy, 69) Used in section 45.

Public prototypesis, 14, 15, 16, 17, 19)  Used in section 9.
Public structure=1, 30, 34, 35, 36, 37, 38, 40, 48)  Used in section 9.

Used in section 47.

Realloc room in destination and reset the offset and 8i2e Used in section 75.

Request driver to init ogotoend 61)  Used in section 47.
Restart the lexep7) Used in sections 56 and 58.

Set mapset and creation flag) Used in section 47.

Set partition conversiono) Used in section 47.
Setfieldsconvs70) Used in section 67.

Setneediconvto —1, 0 or 1 depending on problem, byte or wyde promotion)

Setsrcleftto srclength 78 )  Used in section 75.
Warnings macr090> 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)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
2
(Public macross, 22, 23, 25, 26, 29, 31, 39)  Used in section 9.
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Used in section 70.
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