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CHAPTER 1

Introduction

The BinDrv library provides the necessary routines to generate and parse data streams using astructured binary and platform independent format. This data format may be employed to generatedata files that have to be exchanged between platforms with different byte ordering (or endianness).This is also the file format used by the "bin:"Mosel I/O driver such, that this library enables anapplication to create (and read) binary data files to be used by Mosel models.

1.1 Generating a data file

To generate a data file, a bindrv writer context has to be allocated with a call to bindrv_newwriter.This initialisation routine requires a callback function that is used for outputing data to some stream(e.g. use the C function fwrite to write to a file opened with the function fopen). Then, each datavalue to be saved to the stream is passed to the function corresponding to its type: this routine builds atoken equivalent to the provided object and sends it to the stream. For instance, function
bindrv_putint will be used to output an integer etc.. In order to structure the data flow, specialmarkers may be inserted: the function bindrv_putctrl allows to add these control tokens. A controltoken is characterised by its code (an integer between 0 and 31) such that different types of markerscan be used. For instance, control code 1 could indicate the beginning of a list of integers, code 4 thebeginning of a list of text strings, code 2 for the end of a list and code 3 could be used to mark the endof the data flow. Using this convention, a file containing a list of integers (e.g. 5,6,7) and a list of strings(e.g. "a","b") could be produced with the following code:

bindrv_putctrl(bctx,1);
bindrv_putint(bctx,5);
bindrv_putint(bctx,6);
bindrv_putint(bctx,7);
bindrv_putctrl(bctx,2);
bindrv_putctrl(bctx,4);
bindrv_putstring(bctx,"a");
bindrv_putstring(bctx,"b");
bindrv_putctrl(bctx,2);
bindrv_putctrl(bctx,3);

1.2 Parsing a data file

To parse a data file, a bindrv reader context has to be allocated with a call to bindrv_newreader. Thisinitialisation routine requires a callback function that is used for inputing data from some stream (e.g.use the C function fread to read from a file opened with the function fopen). The reader procedurehas then to enter a loop calling first bindrv_nexttoken to get the type of the next token to read andthen, depending on this data type, use the function suitable to read and decode this token. For instanceif the function returns BINDRV_TYP_REAL, a real has to be read and the function bindrv_getrealcan be used to get its value. If the file structure is known in advance, the data can be input with a
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Introduction

sequence of calls to the decoding functions. For instance the data file of the example of the precedingsection could be input with the following code:
int a,c;
char ⁎l;

if(bindrv_getctrl(bctx,&c)==0 && (c==1))
{
while(bindrv_getint(bctx,&a)==0)
printf("got: %d\n",a);
if(bindrv_getctrl(bctx,&c)!=0 || (c!=2))
exit(1);

}
if(bindrv_getctrl(bctx,&c)==0 && (c==4))
{
while(bindrv_getstring(bctx,&l)==0)
{
printf("got: %s\n",l);
free(l);
}
if(bindrv_getctrl(bctx,&c)!=0 || (c!=2))
exit(2);

}
if(bindrv_getctrl(bctx,&c)!=0 || (c!=3))
exit(3);

As shown above, the application is in charge of releasing string buffers returned by
bindrv_getstring: this routine allocates the returned memory block using the C function malloc.The application may replace this default memory allocator by calling function bindrv_setalloc.

1.3 Building files for Mosel

Data files generated for Mosel models must observe the same structure as the usual ascii Moselformat. For instance, consider the following data file in its ascii form:
a:123
b:[(1) 10]

The corresponding data stored in the binary format can be obtained with the following code:
bindrv_putctrl(bctx,BINDRV_CTRL_LABEL);
bindrv_putstring(bctx,"a");
bindrv_putint(bctx,123);
bindrv_putctrl(bctx,BINDRV_CTRL_LABEL);
bindrv_putstring(bctx,"b");
bindrv_putctrl(bctx,BINDRV_CTRL_OPENLST);
bindrv_putctrl(bctx,BINDRV_CTRL_OPENNDX);
bindrv_putint(bctx,1);
bindrv_putctrl(bctx,BINDRV_CTRL_CLOSENDX);
bindrv_putint(bctx,10);
bindrv_putctrl(bctx,BINDRV_CTRL_CLOSELST);

Note the use of control tokens to structure the data stream: a dedicated control code corresponds toeach of the special characters in the ascii format. For example, the symbol ’[’ in the ascii format isrepresented by the code BINDRV_CTRL_OPENLST in the binary format.
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CHAPTER 2

Functions of the BinDrv library

2.1 Writer

bindrv_delete Release a BinDrv context. p. 5
bindrv_newwriter Create a new BinDrv context for writing to an output stream. p. 4
bindrv_putbool Write a Boolean value to the output stream. p. 9
bindrv_putctrl Write a control token to the output stream. p. 12
bindrv_putdata Write a binary data block to the output stream. p. 10
bindrv_putint Write an integer to the output stream. p. 6
bindrv_putlong Write a long integer to the output stream. p. 11
bindrv_putreal Write a real to the output stream. p. 7
bindrv_putstring Write a text string to the output stream. p. 8
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Functions of the BinDrv library

bindrv_newwriter

Purpose Create a new BinDrv context for writing to an output stream.
Synopsis

s_bindrvctx bindrv_newwriter(size_t (⁎dowrite)(const void
⁎,size_t,size_t,void⁎), void ⁎rctx);

Arguments
dowrite Callback function to write data to the output stream
rctx File descriptor to be passed as the last argument of dowrite

Return valueThe new context or NULL in case of error.
Example In the following example the file "bindata is open using C-function fopen and a writer is createdbased on the resulting file descriptor:

f=fopen("bindata", "w");
bdrv=bindrv_newwriter(

(size_t (⁎)(const void ⁎,size_t,size_t,void⁎))fwrite, f);

Further information
1. Each context created using this function must be released by a call to bindrv_delete.
2. The dowrite function is used by the writer whenever it needs to write data. The function receives asinput a buffer, its size and, as the last argument, the pointer rctx. The third argument is always 1. Thereturn value must be 1 if successful, any other value is interpreted as an error condition.
3. The required dowrite routine has the same signature as the C-function fwrite such that a BinDrvwriter can use as input a file open with the C-function fopen.

Related topics
bindrv_delete.
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Functions of the BinDrv library

bindrv_delete

Purpose Release a BinDrv context.
Synopsis

void bindrv_delete(s_bindrvctx bctx);

Argument
bctx A BinDrv context

Further informationThe same routine is used to release a reader or a writer.
Related topics

bindrv_newreader, bindrv_newwriter.
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Functions of the BinDrv library

bindrv_putint

Purpose Write an integer to the output stream.
Synopsis

int bindrv_putint(s_bindrvctx bctx, int val);

Arguments
bctx A BinDrv writer context
val Integer value to write

Return value0 if successful, 1 in case of an I/O error
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Functions of the BinDrv library

bindrv_putreal

Purpose Write a real to the output stream.
Synopsis

int bindrv_putreal(s_bindrvctx bctx, double val);

Arguments
bctx A BinDrv writer context
val Double value to write

Return value0 if successful, 1 in case of an I/O error
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Functions of the BinDrv library

bindrv_putstring

Purpose Write a text string to the output stream.
Synopsis

int bindrv_putstring(s_bindrvctx bctx, const char ⁎val);

Arguments
bctx A BinDrv writer context
val Text string to write

Return value0 if successful, 1 in case of an I/O error
Further informationThe NULL pointer is treated as an empty string.
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Functions of the BinDrv library

bindrv_putbool

Purpose Write a Boolean value to the output stream.
Synopsis

int bindrv_putbool(s_bindrvctx bctx, char val);

Arguments
bctx A BinDrv writer context
val Boolean value to write

Return value0 if successful, 1 in case of an I/O error
Further informationThe C convention is used: 0 for false and any other value for true.
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Functions of the BinDrv library

bindrv_putdata

Purpose Write a binary data block to the output stream.
Synopsis

int bindrv_putdata(s_bindrvctx bctx, const void ⁎buf, size_t size);

Arguments
bctx A BinDrv writer context
buf An array of bytes to write
size Size of the data buffer in bytes

Return value0 if successful, 1 in case of an I/O error
Further informationIf the size is 0 or the input buffer is NULL an empty block will be recorded.
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Functions of the BinDrv library

bindrv_putlong

Purpose Write a long integer to the output stream.
Synopsis

int bindrv_putlong(s_bindrvctx bctx, BINDRV_LONG val);

Arguments
bctx A BinDrv writer context
val Long integer value (64bit) to write

Return value0 if successful, 1 in case of an I/O error
Further informationMosel does not support long integers: a file containing long integers cannot be processed by the

"bin:" I/O driver.
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Functions of the BinDrv library

bindrv_putctrl

Purpose Write a control token to the output stream.
Synopsis

int bindrv_putctrl(s_bindrvctx bctx, int val);

Arguments
bctx A BinDrv reader context
val Control code to write (value between 0 and 31)

Return value0 if successful, 1 in case of an I/O error
Further information

1. A control code is represented by a 5bit integer (values 0 to 31) the interpretation of which isapplication-specific: the bindrv library does not use these control tokens. They are usually used asmarkers to structure the data flow: it is up to the user to define appropriate conventions according tohis needs.
2. When generating a data stream to be parsed by a Mosel model, the following control codes must beused — they correspond to the control characters employed in the standard Mosel ascii file format:

BINDRV_CTRL_SKIP Skip entry (symbol ’⁎’ in ascii format)
BINDRV_CTRL_LABEL Start a new record: this control token is always followed by a string identifyingthe label (corresponds to ’label:’ in ascii format)
BINDRV_CTRL_OPENLST Begin list of entries (symbol ’[’ in ascii format)
BINDRV_CTRL_CLOSELST End list of entries (symbol ’]’ in ascii format)
BINDRV_CTRL_OPENNDX Begin list of array indices (symbol ’(’ in ascii format)
BINDRV_CTRL_CLOSENDX End list of array indices (symbol ’)’ in ascii format)
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Functions of the BinDrv library

2.2 Reader

bindrv_getbool Get the value of a Boolean token. p. 19
bindrv_getctrl Get the code of a control token. p. 23
bindrv_getdata Get the value of a data block token. p. 22
bindrv_getint Get the value of an integer token. p. 17
bindrv_getlong Get the value of a long integer token. p. 21
bindrv_getreal Get the value of a real token. p. 18
bindrv_getstring Get the value of a text string token. p. 20
bindrv_newreader Create a new BinDrv context for parsing an input stream. p. 14
bindrv_nexttoken Get the type of the next token to read. p. 16
bindrv_setalloc Define a memory allocator for string buffers. p. 15
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Functions of the BinDrv library

bindrv_newreader

Purpose Create a new BinDrv context for parsing an input stream.
Synopsis

s_bindrvctx bindrv_newreader(size_t (⁎doread)(void ⁎,size_t,size_t,void⁎),
void ⁎rctx);

Arguments
doread Callback function to retrieve data from the input stream
rctx File descriptor to be passed as the last argument of doread

Return valueThe new context or NULL in case of error.
Example In the following example the file "bindata is opened using the C function fopen and a reader iscreated based on the resulting file descriptor:

f=fopen("bindata", "r");
bdrv=bindrv_newreader((size_t (⁎)(void ⁎,size_t,size_t,void⁎))fread, f);

Further information
1. Each context created using this function must be released by a call to bindrv_delete.
2. The doread routine is used by the reader whenever it requires further data to process. The functionreceives as input a buffer (where read data has to be copied), its size and, as the last argument, thepointer rctx. The third argument of doread is always 1. The return value must be 1 if successful (i.e.the requested amount of data has been read), any other value is interpreted as an error condition.
3. The required doread function has the same signature as the C function fread such that a BinDrvreader can use as input a file opened with the C function fopen.

Related topics
bindrv_delete.
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Functions of the BinDrv library

bindrv_setalloc

Purpose Define a memory allocator for string buffers.
Synopsis

void bindrv_setalloc(s_bindrvctx bctx, void⁎ (⁎memalloc)(size_t,void⁎),
void⁎ mctx);

Arguments
bctx A BinDrv reader context
memalloc A memory allocator or NULL
mctx Context to be passed as the last argument of mamalloc

Further information
1. When reading a string, the function bindrv_getstring allocates a buffer that it returns. By defaultthe C function malloc is used for this memory allocation. This routine allows to set an alternativefunction for this task: the provided function takes as argument the size of the buffer to allocate as wellas some context pointer mctx.
2. Using NULL as the function pointer restores the default memory allocator, namely the C function

malloc.
Related topics

bindrv_getstring.
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Functions of the BinDrv library

bindrv_nexttoken

Purpose Get the type of the next token to read.
Synopsis

int bindrv_nexttoken(s_bindrvctx bctx);

Argument
bctx A BinDrv reader context

Return valueType code for the next token or a negative value in case of a read error (end of stream). Possible valuesare:
BINDRV_TYP_INT An integer
BINDRV_TYP_DATA A binary data block
BINDRV_TYP_REAL A real (as a double)
BINDRV_TYP_STR A text string
BINDRV_TYP_BOOL A Boolean
BINDRV_TYP_CTRL A control token
BINDRV_TYP_LONG A long integer (64bit)

Further informationThis routine does not return the token itself but indicates which function to use for reading it. Forinstance, if the return value is BINDRV_TYP_INT, the function bindrv_getint has to be called toretrieve an integer value.
Related topics

bindrv_getint, bindrv_getdata, bindrv_getreal, bindrv_getstring, bindrv_getbool,
bindrv_getctrl, bindrv_getlong.
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Functions of the BinDrv library

bindrv_getint

Purpose Get the value of an integer token.
Synopsis

int bindrv_getint(s_bindrvctx bctx, int ⁎val);

Arguments
bctx A BinDrv reader context
val Pointer to return the integer value

Return value0 if successful, a negative value in case of error or the type code of the token (positive value) if it is notof the expected type.
Related topics

bindrv_nexttoken.
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Functions of the BinDrv library

bindrv_getreal

Purpose Get the value of a real token.
Synopsis

int bindrv_getreal(s_bindrvctx bctx, double ⁎val);

Arguments
bctx A BinDrv reader context
val Pointer to return the double value

Return value0 if successful, a negative value in case of error or the type code of the token (positive value) if it is notof the expected type.
Related topics

bindrv_nexttoken.
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Functions of the BinDrv library

bindrv_getbool

Purpose Get the value of a Boolean token.
Synopsis

int bindrv_getbool(s_bindrvctx bctx, char ⁎val);

Arguments
bctx A BinDrv reader context
val Pointer to return the Boolean value (as a char)

Return value0 if successful, a negative value in case of error or the type code of the token (positive value) if it is notof the expected type.
Related topics

bindrv_nexttoken.
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Functions of the BinDrv library

bindrv_getstring

Purpose Get the value of a text string token.
Synopsis

int bindrv_getstring(s_bindrvctx bctx,char ⁎⁎val);

Arguments
bctx A BinDrv reader context
val Pointer to return a reference to the string

Return value0 if successful, a negative value in case of error or the type code of the token (positive value) if it is notof the expected type.
Further informationThe returned buffer is allocated using the C function malloc. To replace this default memory allocator,(e.g. by some application specific memory management routine), use bindrv_setalloc.
Related topics

bindrv_nexttoken.

Fair Isaac Corporation Confidential and Proprietary Information 20



Functions of the BinDrv library

bindrv_getlong

Purpose Get the value of a long integer token.
Synopsis

int bindrv_getlong(s_bindrvctx bctx,BINDRV_LONG ⁎val);

Arguments
bctx A BinDrv reader context
val Pointer to return the long integer value (64bit)

Return value0 if successful, a negative value in case of error or the type code of the token (positive value) if it is notof the expected type.
Further informationMosel does not support long integers: this type of token will never be returned from a file generated byMosel.
Related topics

bindrv_nexttoken.
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Functions of the BinDrv library

bindrv_getdata

Purpose Get the value of a data block token.
Synopsis

int bindrv_getdata(s_bindrvctx bctx,void ⁎⁎val, size_t ⁎size);

Arguments
bctx A BinDrv reader context
val Pointer to return a reference to the data buffer
size Pointer to return the size of the data buffer

Return value0 if successful, a negative value in case of error or the type code of the token (positive value) if it is notof the expected type.
Further information

1. The returned buffer is allocated using the C function malloc. To replace this default memory allocator,(e.g. by some application specific memory management routine), use bindrv_setalloc.
2. The buffer reference will be NULL and the size will be 0 when an empty block is encountered.

Related topics
bindrv_nexttoken.
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Functions of the BinDrv library

bindrv_getctrl

Purpose Get the code of a control token.
Synopsis

int bindrv_getctrl(s_bindrvctx bctx,int ⁎val);

Arguments
bctx A BinDrv reader context
val Pointer to return the control code

Return value0 if successful, a negative value in case of error or the type code of the token (positive value) if it is notof the expected type.
Further information

1. A control code is represented by a 5bit integer (values 0 to 31) the interpretation of which isapplication-specific: the bindrv library does not use these control tokens. They are usually used asmarkers to structure the data flow: it is up to the user to define appropriate conventions according tohis needs.
2. When the data stream is coming from Mosel, the following control codes may be used — theycorrespond to the control characters employed in the standard Mosel ascii file format:

BINDRV_CTRL_SKIP Skip entry (symbol ’⁎’ in ascii format)
BINDRV_CTRL_LABEL Start a new record: this control token is always followed by a string identifyingthe label (corresponds to ’label:’ in ascii format)
BINDRV_CTRL_OPENLST Begin list of entries (symbol ’[’ in ascii format)
BINDRV_CTRL_CLOSELST End list of entries (symbol ’]’ in ascii format)
BINDRV_CTRL_OPENNDX Begin list of array indices (symbol ’(’ in ascii format)
BINDRV_CTRL_CLOSENDX End list of array indices (symbol ’)’ in ascii format)

Related topics
bindrv_nexttoken.
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APPENDIX A

Contacting FICO

FICO provides clients with support and services for all our products. Refer to the following sections formore information.

Product support

FICO offers technical support and services ranging from self-help tools to direct assistance with a FICOtechnical support engineer. Support is available to all clients who have purchased a FICO product andhave an active support or maintenance contract. You can find support contact information and a link tothe Customer Self Service Portal (online support) on the Product Support home page(www.fico.com/en/product-support).
The FICO Customer Self Service Portal is a secure web portal that is available 24 hours a day, 7 days aweek from the Product Support home page. The portal allows you to open, review, update, and closecases, as well as find solutions to common problems in the FICO Knowledge Base.
Please include ’Xpress’ in the subject line of your support queries.

Product education

FICO Product Education is the principal provider of product training for our clients and partners.Product Education offers instructor-led classroom courses, web-based training, seminars, and trainingtools for both new user enablement and ongoing performance support. For additional information, visitthe Product Education homepage at www.fico.com/en/product-training or emailproducteducation@fico.com.

Product documentation

FICO continually looks for new ways to improve and enhance the value of the products and services weprovide. If you have comments or suggestions regarding how we can improve this documentation, letus know by sending your suggestions to techpubs@fico.com.
Please include your contact information (name, company, email address, and optionally, your phonenumber) so we may reach you if we have questions.
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Contacting FICO

Sales and maintenance

If you need information on other Xpress Optimization products, or you need to discuss maintenancecontracts or other sales-related items, contact FICO by:
� Phone: +1 (408) 535-1500 or +44 207 940 8718
� Web: http://www.fico.com/optimization and use the available contact forms

Related services

Strategy Consulting: Included in your contract with FICO may be a specified amount of consulting timeto assist you in using FICO Optimization Modeler to meet your business needs. Additional consultingtime can be arranged by contract.
Conferences and Seminars: FICO offers conferences and seminars on our products and services. Forannouncements concerning these events, go to www.fico.com or contact your FICO accountrepresentative.

FICO Community

The FICO Community is a great resource to find the experts and information you need to collaborate,support your business, and solve common business challenges. You can get informal technicalsupport, build relationships with local and remote professionals, and improve your business practices.For additional information, visit the FICO Community (community.fico.com/welcome).

About FICO

FICO (NYSE:FICO) powers decisions that help people and businesses around the world prosper.Founded in 1956 and based in Silicon Valley, the company is a pioneer in the use of predictive analyticsand data science to improve operational decisions. FICO holds more than 165 US and foreign patentson technologies that increase profitability, customer satisfaction, and growth for businesses infinancial services, telecommunications, health care, retail, and many other industries. Using FICOsolutions, businesses in more than 100 countries do everything from protecting 2.6 billion paymentcards from fraud, to helping people get credit, to ensuring that millions of airplanes and rental cars arein the right place at the right time. Learn more at www.fico.com.
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read, 17write, 6
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