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8 
Anexo I – Código das funções PostgreSQL 

Este anexo contém o código fonte das funções utilizadas pela implementação 

VelvetH-DB. 

8.1. 
Maestra 

 

 

CREATE OR REPLACE FUNCTION estudo1.maestra(file text, k integer, 
rangebegin integer, rangefinish integer,step integer) 
  RETURNS integer AS 
$BODY$ 
    DECLARE 
      readcount integer; 
      tablename text; 
      distintKmerNum integer; 
      start_time timestamp; 
      end_time timestamp; 
    BEGIN 
       readcount := 0; 
     
        SELECT timeofday() into start_time; 
 
       SELECT estudo1.importaaquivo(file) INTO readcount; 
 
       SELECT estudo1.processaroadmap(k , rangebegin, rangefinish, 
step) INTO distintKmerNum; 
 
       SELECT estudo1.geraoutput() INTO readcount; 
 
       SELECT timeofday() into end_time; 
     
       RAISE NOTICE 'Program start time: %', start_time; 
       RAISE NOTICE 'Program End time  : %', end_time; 
      
      RETURN readcount; 
    END; 
  $BODY$ 
  LANGUAGE plpgsql VOLATILE 
  COST 100; 
ALTER FUNCTION estudo1.maestra(text, integer, integer, 
integer,integer) 
  OWNER TO postgres; 
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8.2. 
Importa Arquivo 

 

 

CREATE OR REPLACE FUNCTION "estudo1".importaarquivo(file text) 
  RETURNS integer AS 
$BODY$ 
    DECLARE 
      readcount text; 
      tablename text; 
      tablepk text; 
      sequencetablename text; 
       
    BEGIN 
      file := quote_literal(file); 
 
      EXECUTE 'COPY estudo1.sequences (name, dummy, cat, read) FROM 
'|| file; 
      SELECT COUNT(*) FROM  estudo1.sequences INTO readcount;  
      RAISE NOTICE '% sequences imported', readcount; 
 ------   
      INSERT INTO estudo1.presequences (SELECT replace(read,'N','A') 
preread, ID FROM estudo1.sequences); 
      RAISE NOTICE '%', 'Nucleotideos trocados de N para A'; 
       
      RETURN readcount; 
    END; 
  $BODY$ 
  LANGUAGE plpgsql VOLATILE 
  COST 100; 
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8.3. 
Processa Roadmap 

 

CREATE OR REPLACE FUNCTION "estudo1".ProcessaRoadmap(k integer, 
rangebegin integer, rangefinish integer, step integer) 
  RETURNS integer AS 
$BODY$ 
    DECLARE 
      distinctKmersNumb integer; 
      sequenceRow RECORD; 
      kmerRow RECORD; 
      kmerString text; 
      explainresult text; 
      explain_step int; 
 
      kmerfound boolean; 
      annotationClosed        boolean; 
      referenceSeqIdAux       integer; 
      referenceSeqStartPosAux integer; 
      writeNucleotideIndex    integer; 
      readNucleotideIndex     integer;      
       
      referenceSeqId       integer;  
      pos                  integer;  
      referenceSeqStartPos integer;  
      finish               integer;  
      orderNumb            integer;  
   m integer; 
    
      sequencetable text; 
      identificationtable text; 
      roadmaptable text; 
      identificationtablepk text; 
      presequencestable text; 
      
 
      booleanNum   integer; 
      mFOUND       boolean;  
       
      start_time timestamp; 
      end_time timestamp; 
      sequence_process_start_time timestamp; 
      sequence_process_finish_time timestamp; 
      kmer_process_start_time timestamp; 
      kmer_process_finish_time timestamp; 
      kmer_exists_start_time timestamp; 
      kmer_exists_finish_time timestamp; 
      kmer_insert_start_time timestamp; 
      kmer_insert_finish_time timestamp; 
      kmer_insert_time interval; 
      insert_annotation_start_time timestamp;  
      insert_annotation_finish_time timestamp;  
      id_stats_exec integer; 
      
    BEGIN 
 
   m = 79; 
      explain_step := step; 
      id_stats_exec := 0; 
      SELECT clock_timestamp() into start_time; 
     
      distinctKmersNumb  := 0; 
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      FOR sequenceRow IN SELECT * FROM estudo1.presequences WHERE 
id>=rangebegin AND id<=rangefinish ORDER BY id LOOP 
 
          annotationClosed :=true; 
          writeNucleotideIndex := 0; 
          pos:=0; 
          referenceSeqStartPos:=0; 
          finish :=0; 
 
          orderNumb :=0; 
           
         FOR readNucleotideIndex IN 1..m-k+1 LOOP 
 
          kmerString := substr(sequenceRow.read, readNucleotideIndex, 
k); 
          kmerfound := false; 
         
        SELECT * INTO kmerRow FROM estudo1.identification WHERE kmer = 
kmerString ; 
 
        GET DIAGNOSTICS booleanNum = ROW_COUNT; 
 
        IF booleanNum > 0 THEN 
            mFOUND = true; 
        ELSE 
             mFOUND = false; 
        END IF; 
 
        IF NOT mFOUND THEN 
   kmerfound := false;  
    
            INSERT INTO estudo1.identification (kmer,"IDInt", read, 
pos) VALUES (kmerString 
,distinctKmersNumb,sequenceRow.id,writeNucleotideIndex); 
 
            distinctKmersNumb := distinctKmersNumb + 1;    
        ELSE 
            kmerfound := true; 
            referenceSeqIdAux := kmerRow.read; 
            referenceSeqStartPosAux := kmerRow.pos; 
        END IF; 
         
        IF kmerfound = false THEN 
          writeNucleotideIndex:= writeNucleotideIndex + 1; 
          IF annotationClosed = false THEN  
               
        INSERT INTO estudo1.roadmap (read, "overlappedRead", 
"posInRead", "posInOverlappedRead", "numbOfContinuosKmerOverlapped", 
"annotationOrder") 
                        VALUES 
(sequenceRow.id,referenceSeqId,pos,referenceSeqStartPos,finish,orderNu
mb ); 
               
           orderNumb := orderNumb + 1; 
                
          END IF; 
         
          annotationClosed :=true; 
           
         ELSE 
 
          IF annotationClosed = true THEN  
              referenceSeqId := referenceSeqIdAux; 
              pos :=writeNucleotideIndex; 
              referenceSeqStartPos := referenceSeqStartPosAux; 
              finish :=referenceSeqStartPosAux; 
              finish := finish + 1; 
              annotationClosed := false; 
           ELSE 
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          IF annotationClosed = true THEN  
              referenceSeqId := referenceSeqIdAux; 
              pos :=writeNucleotideIndex; 
              referenceSeqStartPos := referenceSeqStartPosAux; 
              finish :=referenceSeqStartPosAux; 
              finish := finish + 1; 
              annotationClosed := false; 
           ELSE 
            IF  referenceSeqIdAux = referenceSeqId AND 
referenceSeqStartPosAux = finish THEN --continuous repetition of a 
previously annotated kmer 
                finish := finish + 1;    
              ELSE 
                 INSERT INTO estudo1.roadmap (read, "overlappedRead", 
"posInRead", "posInOverlappedRead", "numbOfContinuosKmerOverlapped", 
"annotationOrder") 
                  VALUES 
(sequenceRow.id,referenceSeqId,pos,referenceSeqStartPos,finish,orderNu
mb ); 
 
                 orderNumb := orderNumb + 1; 
                 referenceSeqId := referenceSeqIdAux; 
                 pos :=writeNucleotideIndex; 
                 referenceSeqStartPos := referenceSeqStartPosAux; 
                 finish :=referenceSeqStartPosAux; 
                 finish := finish + 1;                  
 
              END IF; 
           END IF;      
                  
       END IF; 
          
       END LOOP; 
    
         IF annotationClosed = false THEN 
   
            INSERT INTO estudo1.roadmap (read, "overlappedRead", 
"posInRead", "posInOverlappedRead", "numbOfContinuosKmerOverlapped", 
"annotationOrder") 
                         VALUES 
(sequenceRow.id,referenceSeqId,pos,referenceSeqStartPos,finish,orderNu
mb ); 
            orderNumb := orderNumb + 1; 
                        
         END IF; 
        
       END LOOP; 
 
       SELECT clock_timestamp() into end_time; 
       RAISE LOG 'Program start time: %', start_time; 
       RAISE LOG 'Program End time  : %', end_time; 
                      
      RETURN distinctKmersNumb; 
    END; 
  $BODY$ 
  LANGUAGE plpgsql VOLATILE 
  COST 100; 
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8.4. 
Gera Output 

 

 

 
 
 

 CREATE OR REPLACE FUNCTION "estudo1".GeraOutput() 

  RETURNS text AS 

$BODY$ 

    DECLARE 

      numbOfReads integer; 

      tablename text; 

      sequencetablename text; 

      roadmaptablename  text; 

    BEGIN 

 

RAISE NOTICE '%','Iniciando exportação do arquivo Roadmap';  

 

DELETE FROM estudo1.tempfile; 

 

INSERT INTO estudo1.tempfile ( 

   select line 

     from ( 

      select 0 as id, 0 as pos, count(*) ||' 0

 '||'49'||' 0' as line from estudo1.sequences 

      union all  

      select id, 1 as pos, 'ROADMAP '||id as line from 

estudo1.sequences 

      union all  

      select rdm.read as id, rdm."annotationOrder"+2 as pos, 

rdm."overlappedRead" ||' '|| rdm."posInRead"||' '||  

rdm."posInOverlappedRead"||' '|| 

rdm."numbOfContinuosKmerOverlapped" as line FROM estudo1.roadmap 

as rdm 

      ) UN 

 ORDER BY ID, POS ); 

 

COPY (SELECT line from estudo1.tempfile order by id) TO 

'/tmp/MyRoadmapsNew.txt' WITH CSV  QUOTE E'\b'; 

 

RAISE NOTICE '%','Roadmap Gerado com sucesso!';  

RAISE NOTICE '%','Iniciando exportação do arquivo Sequences';  

 

DELETE FROM estudo1.tempfile; 
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 INSERT INTO  estudo1.tempfile ( 

   select line 

     from ( 

    SELECT id, 1 AS POS, name ||' '|| id|| ' '||cat as 

line from estudo1.sequences 

    union all 

    select id, 2 AS POS, substr(read,0,61) from 

estudo1.sequences 

    union all 

       select id, 3 AS POS, substr(read,61,120) from 

estudo1.sequences 

          order by 1,2 

      ) UN); 

 

COPY (SELECT line from estudo1.tempfile order by id) TO 

'/tmp/SequencesNew.txt' WITH CSV  QUOTE E'\b'; 

 

RAISE NOTICE '%','Arquivo Sequences Gerado com sucesso!';  

 

 RETURN numbOfReads; 

    END; 

  $BODY$ 

  LANGUAGE plpgsql VOLATILE 

  COST 100;  
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