Overview of functions in the local version of CAIcal (v1.3)
LEVEL 0


This level contains only one function that call the main functions of CAIcal.
FUNCTION 0.a (read parameters and execute CAIcal)
· This function reads parameters introduced by user and starts the execution of CAIcal.
· Call the following functions: 1.a, 1.b, 1.c and 1.d
· No parameters returned.
LEVEL 1

FUNCTION 1.a (CAI calculation)
· This function reads the input file 1 that contains sequences in fasta format and calculates the Codon Adaptation Index (CAI) using the reference set obtained from the input file 2.
· Input parameters: name of the input file containing sequences in fasta format, type of genetic code, name of the file containing the codon usage reference table and name of the output file.
· Result: creates an output file (called “cai” by default) and print into this file the CAI value of each sequence.

· Call the following functions: 2.a and 2.b
· No parameters returned.
FUNCTION 1.b (CAI and eCAI calculation)
· This function reads the input file that contains sequences in fasta format and calculates CAI and expected value of CAI (eCAI) using the reference set obtained from the input file 2.

· Input parameters: name of the input file containing sequences in fasta format, type of genetic code, file containing the codon usage reference table, name of the output file 1, percentage of confidence, percentage of coverage, name of the output file 2, number of sequences, length, method (markov or poisson) and percentage of G+C (or blank).
· Result: creates an output file (called “cai” by default) and prints into this file the CAI value of each sequence. Also, creates an output file (called “expected” by default) and prints into this file the eCAI value and different parameters to assess its confidence.
· Call the following functions: 2.a, 2.b, 2.c, 2.d, 2.e, 2.g, 3.b, 3.c, 3.d, 3.e, 3.f, 3.g and 3.h

· No parameters returned.

FUNCTION 1.c (CAI, eCAI and Normalized CAI calculation)
· This function reads the input file that contains sequences in fasta format and calculates CAI, an eCAI of each sequence and a normalized value of CAI using the reference set obtained from the input file 2. Finally this function prints results in tab delimited format
· Input parameters: name of the input file containing sequences in fasta format, type of genetic code, file containing the codon usage reference table, name of the output file 1, percentage of confidence, percentage of coverage, name of output file 2, number of sequences, length, method (markov or poisson), percentage of G+C (or blank) and name of the output file 3.

· Result: creates an output file (called “RESULT.txt” by default) and prints into this file CAI, eCAI (one eCAI of each sequence) and normalized CAI in tab delimited format.
· Call the following functions: 1.a, 1.b, 2.f
· No parameters returned.

FUNCTION 1.d (readme)
· This function only prints in the standard output a ‘readme’ with parameters to execute CAIcal. 
· No parameters required.
· No called functions.

· No parameters returned.

LEVEL 2

FUNCTION 2.a (Errors)
· Input parameters: sequence name, sequence, type of genome.
· Call the following functions: 3.b, 3.a
· Parameter returned: error message, error message number.

FUNCTION 2.b (CAI calculation)
· Input parameters: sequence, type of genome, name of the file containing the codon usage reference table.
· Call the following functions: , 3.b, 3.c, 3.d, 3.e, 3.f, 3.g and 3.h

· Parameters returned: CAI
FUNCTION 2.c (chi-squared test)
· Input parameters: degree of freedom.

· No called functions.

· Parameters returned: chi-squared value from chi-square table.
FUNCTION 2.d (Poisson distribution)
· Input parameters: lambda.

· No called functions.

· Parameters returned: probability.
FUNCTION 2.e (Calculation of confidence level)

· Input parameters: number of sequences, percentage of confidence, percentage of coverage.

· No called functions.

· Parameters returned: error value to calculate eCAI
FUNCTION 2.f (normalized CAI calculation)
· This function reads the output file 1 (called “cai”) and the output file 2 (called “expected”) to obtain CAI and eCAI values respectively and calculates the normalized value of CAI.
· No called functions.
· Parameters returned: CAI, eCAI, Normalized CAI and significance.
FUNCTION 2.g (KS-test)
· Input parameters: Mean CAI, Standard deviation, number of sequences, ‘’, array contining all CAIs.
· Call the following functions: 3.a
· Parameters returned: true/false (normality test), max D value and critical value at 95%
LEVEL 3

FUNCTION 3.a (Normal distribution)

· Input parameters: CAI, mean CAI and standard deviation.
· No called functions.
· Parameters returned: probability.
FUNCTION 3.b (Genetic codes)
· Input parameters: number of genetic code
· No called functions.
· Parameters returned: genetic code
FUNCTION 3.c (Stop codons)
· Input parameters: genetic code 
· No called functions.
· Parameters returned: stop codons
FUNCTION 3.d (Codons per AA)
· Input parameters: genetic code 
· No called functions.
· Parameters returned: codons per AA
FUNCTION 3.e(Variable AA)

· Input parameters: codons per AA

· No called functions.
· Parameters returned: AA variable
FUNCTION 3.f (Codons without synonymous)

· Input parameters: genetic code 
· No called functions.
· Parameters returned: codons without synonymous
FUNCTION 3.g (Codons with synonymous)

· Input parameters: genetic code 
· No called functions.
· Parameters returned: codons with synonymous
FUNCTION 3.h(Number of Codons with synonymous)

· Input parameters: genetic code 
· No called functions.
· Parameters returned: number of codons with synonymous
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