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!   A database (DB) is a very large collection of related data, usually 
too large to fit into main memory and often used by many users 
simultaneously.(
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flightNo depart destination miles 

101 BOS LAX 3000 
102 PVD LAX 2900 
! ! ! ! 

pName ffNumber DoB milesEarned 

Joe 1001 2010 12000 
Mary 1002 2011 11000 
! ! ! ! 

flightNo ffNumber date year 

101 1001 Jan 4 2010 
102 1002 Jan 5 2011 
! ! ! ! 
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1   BN   Tau    8.2    05    34.5    +22    01.0     6.3 kly   6'x4' 

2   GC   Aqu    6.3    21    33.5     00   -49.0    36.2 kly   12.9' 

3   GC   CVn    6.3    13    42.2    +28    23.0    30.6 kly   16.2' 

4   GC   Sco    6.4    16    23.5    -26    31.5     6.8 kly   26.3' 

5   GC   Ser    6.2    15    18.6    +02    05.0    22.8 kly   17.4' 

6   OC   Sco    4.2    17    40.4    -32    13.8       2 kly   33' 

7   OC   Sco    4.1    17    53.9    -34    47.0     800 ly    80.0' 

8   BN   Sag    6.0    18    04.1    -24    18.0    5200 ly   90'x40' 

9   GC   Oph    7.3    17    19.2    -18    31.0    26.4 kly   9.3’ 
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flightNo depart destination miles 

101 BOS LAX 3000 
102 PVD LAX 2900 
! ! ! ! 

pName ffNumber DoB milesEarned 

Joe 1001 2010 12000 
Mary 1002 2011 11000 
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flightNo ffNumber date year 
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Let’s list again the main advantages: 

!   Reduced application development time.  

!   Data independence. 

!   Efficient data access. 

!   Data integrity under updates. 

!   Concurrent access. 

!   Recovery from crashes. 

!   Security. 

!   Uniform data administration. 
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Query Optimization 
and Execution 

Relational Operators 

Files and Access Methods 

Buffer Management 

Disk Space Management 
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!   DBMS used to maintain & query large datasets. 

!   Benefits include recovery from system crashes, 
concurrent access, quick application development, 
data integrity and security. 

!   Levels of abstraction give data independence. 

!   A DBMS typically has a layered architecture. 
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1   BN   Tau    8.2    05    34.5    +22    01.0     6.3 kly   6'x4' 

2   GC   Aqu    6.3    21    33.5     00   -49.0    36.2 kly   12.9' 

3   GC   CVn    6.3    13    42.2    +28    23.0    30.6 kly   16.2' 

4   GC   Sco    6.4    16    23.5    -26    31.5     6.8 kly   26.3' 

5   GC   Ser    6.2    15    18.6    +02    05.0    22.8 kly   17.4' 

6   OC   Sco    4.2    17    40.4    -32    13.8       2 kly   33' 

7   OC   Sco    4.1    17    53.9    -34    47.0     800 ly    80.0' 

8   BN   Sag    6.0    18    04.1    -24    18.0    5200 ly   90'x40' 

9   GC   Oph    7.3    17    19.2    -18    31.0    26.4 kly   9.3’ 
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!   \"6"(;"(D,"(*>"(38/^V(7#-"'*(7&99$')(*&(7&''"7*(*&(*>"(
38/^V(,"6A"6@(`,"(D,"6(f6&&*g(B&6(7&'A"'-"'7"@(
  mysql --local-infile=1 -u root –p [ DIF ] 

Enter password: 

mysql> USE DIF; 

mysql> SHOW TABLES; 
+---------------+ 
| Tables_in_dif | 
+---------------+ 
| Messier       | 
| TypeDescr     | 
| dif           | 
| tbl           | 
+---------------+ 
5 rows in set (0.00 sec) 



0>"(3",,-"6(*$+#"(76"$%&'(

!   P6&5(*$+#"(-B($#6"$)8(*>"6"=(*>"'(76"$*"(-*(<&'(=,'L=+?@(
 

DROP TABLE IF EXISTS Messier; 

CREATE TABLE Messier ( 

    M int NOT NULL, 

    Type CHAR(2) DEFAULT '**', 

    Const CHAR(3) DEFAULT '***', 

    Mag FLOAT, 

    Ra  FLOAT, Decl FLOAT, 

    Dist CHAR(20), 

    App_size CHAR(20) DEFAULT 'unknown', 

        PRIMARY KEY(M), 

        INDEX(Type) 

); 

0>"(3",,-"6(*$+#"(76"$%&'(

!   !"$)(B6&9($'(./ZTT(I#"(D,-'E(V1.P(P.0.(T2STVb(<&'(=,'L=+?@(
LOAD DATA LOCAL INFILE './messier' 

INTO TABLE Messier; 

[ SELECT * FROM Messier; ] 

UPDATE Messier SET Ra = Ra * 15.0; 

[ SELECT * FROM Messier; ] 

!   .#,&(76"$*"($'(&+m"7*(*85"()",76-5%&'(*$+#"@(
CREATE TABLE TypeDescr( 

      Type CHAR(2), Descr CHAR(20), 

      PRIMARY KEY(Type) 

); 

LOAD DATA LOCAL INFILE './legend' 

INTO TABLE TypeDescr; 



0>"(3",,-"6(*$+#"(76"$%&'(

!   0>"(f#"E"')g(./ZTT(I#"(#&$)")(-'*&(TypeDescrG(
OC  Open Cluster 

GC  Globular Cluster 

GX  Galaxy 

PN  Planetary Nebula 

BN  Bright Nebula 

DN  Dark Nebula 

*2  Double Star 

*C  Star Cloud 

2&*"(*>$*(*>"()"B$D#*(I"#)(,"5$6$*&6(-,(*>"(<$&:$*$M59?(rTabs(
<\t?($')(*>"("')(#-'"(7>$6$7*"6(-,(r2";V-'"s(<\n?@(

Z$'(D,"($'8(,"5$6$*&6K*"69-'$*&6(D,-'E(*>"(STbVP/KVT2b/(
0b!3T2.0bP([4(7#$D,"@(3&6"(7$'(+"(E-A"'@(

\t( \n(

/^VG(/*6D7*D6")(^D"68(V$'ED$E"(
!   Z$'($#,&(+"(D,")(*&(+D-#)(,76-5*,=(BD'7%&',=(56&7")D6",@(
!   3&,*(7&99&'(MD"68(,*$*"9"'*,G(/bVbZ0=(T2/b!0=(PbVb0b=(`aP.0b@(

!   2&*"G(T2/b!0=(PbVb0b($6"(f6"7&6):+$,")g(&5"6$%&',@(
!   T95#"9"'*")(B&6(*>"(I6,*(%9"(-'(Ncde(<;-*>(*>"('$9"(/b^`bV=(

<0+,"#+",9I(B&65$*;(Q"9,<(!%&6"%69?(B&6(*>"(T[3(f/8,*"9(!g@(
!   .)&5*")($,(,*$')$6)(.2/T(<Nctu?($')(T/1(<Nctd?(;-*>(*>"('$9"(&B(

/^V(<56&'&D'7")(fb/:^:bVg?](
!   0>"6"("F-,*(A$6-&D,(A"6,-&',G(

!   /^V:tu=(/^V:td(<$)&5*")(+8(T/1?(
!   /^V:tc(
!   /^V:cO(<*>"(9&,*(7&99&'#8(D,")?(
!   /^V:cc(<$))-%&'(&B(6"ED#$6("F56",,-&',=(,D+MD"6-",=(*6-EE"6,=("*7@?(
!   /^V:Oeev(<U3V($')(&*>"6($)A$'7")(BD'7%&'$#-%",@()'+(>,99Y(



/^V("F*"',-&',($')(P[(,"6A"6,(

!   b$7>(P[(,"6A"6(-95#"9"'*,(-*k,(&;'("F*"',-&',@(/&9"($6"(
E"'"6$##8($A$-#$+#"=(&*>"6($6"(A"68(,5"7-I7@(!"#$%&'$#(P[(
,"6A"6,(7&99&'#8(D,")(-'7#D)"G(16$7#"=(/8+$,"=(/^V/"6A"6=(
P[O=(38/^V=(a&,*E6"/^V=(/^V-*"=(<a-7&/^V?=(w(
!   J"(>$A"(D,")(<$')(;-##(D,"?(38/^V($,($(6"B"6"'7"@(T*(-,(&5"'(,&D67"($')(

6D',(&'(V-'DF=(3$71/=(J-')&;,=(/&#$6-,=(\a`U@(
!   79,9(89(8$55(&'+(*;'8(+;9($&*+%55%H'&(=,'#9I",9(M"+(.(*"669*+(<'"(+,<(

<'",*95>(%&I($&(#%*9('>(+,'"M59*(#%&(#'&+%#+(L9C(R"*+(,9L9LM9,(+'(#,9%+9(
+;9(S,''+T(%##'"&+C(.+($*("*9I(>',(%55(+;9(L%&%69L9&+(%*=9#+*(,95%+9I(+'(
+;9(?4(*9,:9,C(

!   /^V-*"(-,($(C"6&:7&'IED6$%&'(P[(!('&(7#-"'*K,"6A"6($67>-*"7*D6"@(
!   Z$'(+"(D,")(*&(9$'$E"(.55#-7$%&'(S-#",@'U)&%+-'&%),'6*#,$'I2>+,Z\'&2'

.-#&+'`WA'2-'*2:+'>-2>-#+&)-='I2-:)&'#,&2'3#*D'R"+*'6*+3'4='=26-'
)>>"#9)72,8'6*+'),'S_A#&+'3)&)4)*+'#,*&+)3B'a26b""')52#3'%)5#,$'&2'.-#&+'
),3'&-264"+*%22&')'>)-*+-8'=26-'3)&)'.#""'4+':2-+'+)*#"=')99+**#4"+'),3'
9-2**c>")d2-:8'),3'=26-'6>3)&+*'.#""'4+'&-),*)972,)"B(

/^VG(*>"(#$'ED$E"(/*$*"9"'*,(

!   PPV0'#*')44-+5#)72,'2I'P$*$(P"I'-%&'(V$'ED$E"B'
!   /&'#*'6*+3'&2'9-+)&+'),3':23#I='&%+'F]'*&-69&6-+'2-'*9%+:)B'

<J):>"+*0'TU<QG<8'QAG<U8'FUV(B(

!   P3V0')44-+5#)72,'2I'P$*$(3$'-5D#$%&'(V$'ED$E"B'
!   /&'#*'6*+3'I2-':),)$#,$'3)&)'.#&%#,'*9%+:)'24e+9&*8'+B$B'-+&-#+5+8'

*&2-+8':23#I=8'3+"+&+8'#,*+-&'),3'6>3)&+'3)&)B'<J):>"+*0'S<A<TG8'
@(FQG<8'/?S<UGB'

!   PZV0'#*')44-+5#)72,'2I'P$*$(Z&'*6&#(V$'ED$E"B'
!   /&'#*'6*+3'&2'9-+)&+'-2"+*8'>+-:#**#2,*8'),3'-+I+-+,7)"'#,&+$-#&=')*'

.+""')*'&2'92,&-2"')99+**'&2'3)&)4)*+'4='*+96-#,$'#&B'<J):>"+*0'
fUQ?G8'U<LVH<B'

!   0ZV0'#*')44-+5#)72,'2I'06$',$7%&'$#(Z&'*6&#(V$'ED$E"B'
!   /&'#*'6*+3'&2':),)$+'3#g+-+,&'&-),*)972,*'2996--#,$'.#&%#,')'

3)&)4)*+B'<J):>"+*0'TVWW/G8'UVAA]QTHB'



PPVG(P$*$(P"I'-%&'(V$'ED$E"(

!   T-+)&+'),3':23#I='&%+'*&-69&6-+'2I'3)&)4)*+'24e+9&*'#,'
3)&)4)*+B'
!   Z!b.0b(c'&2'9-+)&+'24e+9&*'#,'&%+'3)&)4)*+'
!   .V0b!(c')"&+-*'&%+'*&-69&6-+'2I'&%+'3)&)4)*+'
!   P!1a(c'3+"+&+'24e+9&*'I-2:'&%+'3)&)4)*+'
!   0!`2Z.0b(c'-+:25+')""'-+92-3*'I-2:')'&)4"+8'#,9"63#,$')""'*>)9+*'

)""29)&+3'I2-'&%+'-+92-3*')-+'-+:25+3'
!   Z133b20(c')33'92::+,&*'&2'&%+'3)&)'3#972,)-='
!   !b2.3b(c'-+,):+'),'24e+9&'

P3VG(P$*$(3$'-5D#$%&'(V$'ED$E"(

!   W),)$+'3)&)'.#&%#,'*9%+:)'24e+9&*B'
!   /bVbZ0(c'-+&-#+5+'3)&)'I-2:'&%+')'3)&)4)*+'
!   T2/b!0(c'#,*+-&'3)&)'#,&2')'&)4"+'
!   `aP.0b(c'6>3)&+*'+J#*7,$'3)&)'.#&%#,')'&)4"+'
!   PbVb0b(c'3+"+&+*')""'-+92-3*'I-2:')'&)4"+8'&%+'*>)9+'I2-'&%+'-+92-3*'

-+:)#,'
!   Z.VV(c'9)""')'S_A'2-'Z2&%+-'"),$6)$+\'*64>-2$-):'
!   V1Zo(0.[Vb(c'92,&-2"'92,96--+,9='
!   !baV.ZbK3b!_b=(P1=(\.2PVb!=(V1.P(P.0.(T2STVb(
!   h'



P3VG(P$*$(3$'-5D#$%&'(V$'ED$E"(<O?(

!   (-+>)-+3'S&)&+:+,&*0'
!   a!ba.!b=(bUbZ`0b=(Pb.VV1Z.0b(a!ba.!b(

!   T2:>26,3c*&)&+:+,&*0'
!   [b_T2(w(b2P=(PbZV.!b=(/bVbZ0(w(T201(

!   T6-*2-*0'
!   1ab2=(Sb0Z\=(ZV1/b(

!   !"2.'T2,&-2"'T2,*&-69&*0'
!   TS=(Z./b=(V11a=(Vb.Wb=(T0b!.0b=(!bab.0=(J\TVb(
!   !b0`!2(

PZVG(.)9-'-,*6$%&'(/*$*"9"'*,(

!   Q9926,&':),)$+:+,&0'6*+-*8'>+-:#**#2,*8'5#+.'*&)&6*8'+&9B'
!   Z!b.0b(`/b!=(P!1a(`/b!=(!b2.3b(`/b!=(_!.20=(!bW1ob=(/b0(

a.//J1!P=("@E@(
!   _!.20(c'$#5+*'6*+-b*')99+**'>-#5#"+$+*'&2'3)&)4)*+'
!   !bW1ob(c'.#&%3-).')99+**'>-#5#"+$+*'$#5+,'.#&%'&%+'fUQ?G'

92::),3'
!   G)4"+':)#,&+,),9+0'

!   .2.V4/b(0.[Vb=(Z\bZo(0.[Vb=(!ba.T!(0.[Vb(
!   ("6$#,'),3'@*+-cF+R,+3'!6,972,'S&)&+:+,&*0'

!   Z!b.0bKP!1a(S`2Z0T12=(T2/0.VVK`2T2/0.VV(aV`_T2(



/^VG(`%#-*8(/*$*"9"'*,($')(7&99&'(7#$D,",(

!   L#+.'*&)&6*8'+&9B0'
!   /b0=(/\1J=(Pb/Z!T[b(<07DU(VD!WE)0(1GDE?=(bUaV.T2=(\bVa=(

`/b=(SV`/\=(oTVV=(!b/b0=("@E@(
!   /\1J(@<X(i'>-25#3+'#,I2-:)72,')426&')'"2,$'"#*&'2I'&%#,$*0'

3)&)4)*+*8'&)4"+*8'5#+.8'92"6:,*8'I6,972,*8'*&)&6*'#,I2-:)72,'
)426&'&%+'*+-5+-8'h(

!   bUaV.T2(@<X(c'+J>")#,'j6+-='+J+9672,8')99+**'>)&%'&2'3)&)8'h
EXPLAIN SELECT the_Query; 

!   T2::2,'S<A<TG'9")6*+*0'
!   VT3T0=(\.WT2_=(_!1`a([4=(1!Pb!([4=(T201(1`0STVb(

Q$$-+$)72,'

/^VG(SD'7%&',($')(15"6$*&6,(

3&,*(&B(*>"9($6"(/^V(,*$')$6)=(&*>"6($6"(,5"7-I7(*&("$7>(P[(
,"6A"6@(["#&;(*>&,"(B&6(38/^V@(
!   15"6$*&6,(<8$+;(F<=9(V'&:9,*$'&($&(B@=,9**$'&(B:%5"%H'&?(
!   Z&'*6&#(S#&;(SD'7%&',(<(TS<?=(Z./b?(
!   /*6-'E(SD'7%&',=(2D9"6-7(SD'7%&',($')(15"6$*&6,(
!   P$*"($')(0-9"(SD'7%&',(
!   SD##:0"F*(/"$67>(SD'7%&',(
!   Z$,*(SD'7%&',($')(15"6$*&6,(
!   U3V(SD'7%&',(
!   [-*(SD'7%&',(

( ( (Y#'&H&"9Y(



/^VG(SD'7%&',($')(15"6$*&6,(
Y#'&H&"9I(

!   b'7685%&'($')(Z&956",,-&'(SD'7%&',(
!   T'B&69$%&'(K(9-,7"##$'"&D,(SD'7%&',(
!   SD'7%&',($')(3&)-I"6,(B&6(`,"(;-*>(_!1`a([4(Z#$D,",(
!   /5$%$#(bF*"',-&',(
!   a6"7-,-&'(3$*>(

0>"(-95&6*$'7"(&B(-')"F-'E(

!   bF7"5*(B&6(,9$##(*$+#",($')(B&6(*$+#"(;>-7>(;-##('"")(*&(+"(
6"$)8(<$#9&,*?($*("A"68(MD"68=(8&D(9D,*($#;$8,(-')"F(*>"(*$+#"(
&'(&'"(&6(9&6"(7&#D9',=("-*>"6($,($(7&95&D')(,-'E#"(-')"F(&6(
;-*>(9D#%5#"(-')-7",@(

!   0>"6"($6"(A$6-&D,(*85",(&B(-')"F(<&6(H"8?G(
!   a6-9$68(H"8(
!   `'-MD"(H"8(<*"=9,J9<3(#'L='"&I(J9<3(#'L='*$+9(J9<3(%5+9,&%+9(J9<?(
!   3D#%5#"(H"8(O>',9$6&(J9<?(

2&*"G(
N@   _"'"6$##8($(H"8(7$'(+"(*>"(7&9+-'$%&'(&B(9&6"(7&#D9',@(
O@   o"8,(>$A"(,"A"6$#(7&',*6$-'*,@(
v@   0>"(B&6"-E'(H"8(-)"'%I",(N(&6(9&6"(7&#D9',(-'(&'"(<6"B"6"'7-'E?(*$+#"(

*>$*(6"B"6,(*&($(,"*(&B(7&#D9',(-'($'&*>"6(<6"B"6"'7")?(*$+#"@(0>"(
7&#D9',(-'(*>"(6"B"6"'7-'E(*$+#"(9D,*(+"(*>"(56-9$68(H"8(&6(&*>"6(
7$')-)$*"(H"8(-'(*>"(6"B"6"'7")(*$+#"@(



0>"(-95&6*$'7"(&B(-')"F-'E(

a6-9$68(H"8(7&',*6$-'*,G(

!   .(,"*(&B($i6-+D*",(-,($(J9<(B&6($(6"#$%&'(-BG(
!   2&(*;&()-,%'7*(6&;,(7$'(>$A"(*>"(,$9"(A$#D",(-'($##(H"8(I"#),@(
!   .(56&5"6(,D+,"*(&B(*>"(H"8($i6-+D*",(-,('&*($(H"8@(

! /D5"6H"8G(
!   T*(-,($(,"*(&B($i6-+D*",(;-*>-'($(*$+#"(;>&,"(A$#D",(7$'(+"(D,")(*&(

D'-MD"#8(-)"'%B8($(*D5#"@(
!   .(56&5"6(,D+,"*(&B($(,D5"6H"8(9$8(+"($(,D5"6H"8@(

!   TB(9D#%5#"(H"8,=(&'"(&B(*>"9(-,(7>&,"'(*&(+"(*>"(56-9$68(H"8@(
!   "@E@G(PRIMARY KEY (Flight) = <flightNo> 

0>"(-95&6*$'7"(&B(-')"F-'E(

Z$')-)$*"(H"8,(</^VG(`'-MD"?G(

!   o"8,(*>$*($6"('&*(56-9$68(H"8,($6"(7$')-)$*"(H"8,@(

!   /5"7-I")(-'(/^V(D,-'E(`2T^`b@(

!   .i6-+D*"(&B(D'-MD"(H"8(9$8(>$A"(2`VV(A$#D",(Y(

! bEG(S#";T'(<j-E>*2&=(h2D9+"6?(
(PRIMARY KEY (FlewIn) = <flightNo> 

( (CANDIDATE KEY (FlewIn) = <ffNumber>(

/I')'j6+-='32+*',2&'6*+'),'#,3+J+3'92"6:,8'&%+,'&%+'+,7-+'
&)4"+'.#""'4+'*9),,+3'!',2'%+">E'



0>"(-95&6*$'7"(&B(-')"F-'E(

T')"F-'E("F$95#",G(

ALTER TABLE Messier ADD UNIQUE KEY (M); 

ALTER TABLE Messier ADD INDEX (Type); 

ALTER TABLE Messier ADD INDEX pos(htmID_6,Ra); 

0&(,>&;(*>"(-')-7",G(

SHOW INDEX FROM Messier; 

0>"(I"#)(*&(#&&H($*(-,(Z$6)-'$#-*8G(-*(*"##,(>&;(9$'8()-,%'7*(6&;,(
*>$*(-')"F(5&-'*,(*&(-'(*>"(*$+#"@(0>"(7$6)-'$#-*8(&B(a!T3.!4(K(
`2T^`b(H"8,(-,("F$7*#8(*>"('D9+"6(&B(6&;,(-'(*>"(*$+#"=(-@"@("$7>(
H"8(5&-'*,(*&($(,-'E#"("'*68@(b$7>(9D#%5#"(H"8(6"B"6,(*&(26&;,(K(
Z$6)-'$#-*8=(-@"@(-*(E-A",(*>"(*$+#"(E6&D5-'E(B$7*&6@(

bF$95#"(MD"6-",(D,-'E(-')-7",(
bF$95#",G(

SELECT Ra, Decl, Mag FROM Messier WHERE M=33; 
 
SELECT M, App_size FROM Messier WHERE M BETWEEN 10 AND 13; 
SELECT COUNT(*) FROM Messier WHERE Type = 'GC'; 
 
SELECT COUNT(Mag) AS N, AVG(Mag) AS Mag_ave 
  FROM Messier WHERE Type ='PN’; 
 
SELECT COUNT(*) AS N, ROUND(AVG(Mag)) AS IMag_ave 
  FROM Messier WHERE Type =’GX’ AND Decl > 0; 

S++'F/!'>)9D)$+'2,0'
-2**B#)*k2B#,)IB#&lWTS'



/^V(BD'7%&',(K(56&7")D6",(
DELIMITER // 

DROP FUNCTION IF EXISTS sphedist// 

CREATE FUNCTION sphedist(a1 DOUBLE, b1 DOUBLE, a2 DOUBLE, 

                         b2 DOUBLE) RETURNS DOUBLE 

BEGIN 

  DECLARE d2r, a1r, b1r, a2r, b2r, radiff, cosdis, dist DOUBLE; 

  SET d2r = 0.017453292519943; 

  SET a1r = a1*d2r;  SET b1r = b1*d2r; 

  SET a2r = a2*d2r;  SET b2r = b2*d2r; 

  SET radiff = ABS(a2r-a1r); 

  IF (radiff > pi()) THEN 

    SET radiff = 2e0 * pi() - radiff; 

  END IF; 

  SET cosdis = sin(b1r)*sin(b2r) + cos(b1r)*cos(b2r)*cos(radiff); 

  SET dist = acos(cosdis)/d2r; 

  RETURN dist; 

END// 

/^V(BD'7%&',(K(56&7")D6",(
DROP PROCEDURE IF EXISTS hadec2altaz; 

DELIMITER // 

CREATE PROCEDURE hadec2altaz(IN ha DOUBLE, IN decl DOUBLE, IN lat 
DOUBLE, OUT alt DOUBLE, OUT az DOUBLE) 

BEGIN 

  DECLARE d2r, sh, ch, sd, cd, sl, cl DOUBLE; 

  DECLARE x, y, z, r DOUBLE; 

  SET d2r = pi()/180.0; 

  SET sh = sin(ha*d2r);    SET ch = cos(ha*d2r); 

  SET sd = sin(decl*d2r);  SET cd = cos(decl*d2r); 

  SET sl = sin(lat*d2r);   SET cl = cos(lat*d2r); 

  SET x = - ch * cd * sl + sd * cl;  SET y = - sh * cd; 

  SET z =   ch * cd * cl + sd * sl;  SET r = sqrt(x*x + y*y); 

  SET az = atan(y,x) / d2r;  SET alt = atan(z,r) / d2r; 

  IF (az < 0) THEN 

    SET az = az + 360; 

  END IF; 

END// 



/^V(BD'7%&',(K(56&7")D6",(
bF$95#",G(
 

SELECT sphedist(170.2, 32.4, 171, 33) AS dist_arcmin; 
+-------------+ 
| dist_arcmin | 
+-------------+ 
|        54.1 | 
+-------------+ 
 
SELECT sphedist(Ra, Decl, 83, 22)/60 AS dist_deg 
  FROM Messier WHERE M=1; 
+-------------------+ 
| dist_deg          | 
+-------------------+ 
| 0.579695994000773 | 
+-------------------+ 

/^V(BD'7%&',(K(56&7")D6",(
bF$95#",G 

SET @ra1=0, @de1=0; 
SELECT Ra, Decl INTO @ra1, @de1 FROM Messier WHERE M=1; 
SELECT sphedist(Ra, Decl, @ra1, @de1)/60 AS dist_deg 
  FROM Messier WHERE M>1 AND M<5; 
+------------------+ 
| dist_deg         | 
+------------------+ 
| 118.186206837217 | 
| 104.661086889574 | 
| 163.403397387795 | 
+------------------+ 

SELECT M, Type, sphedist(Ra, Decl, @ra1, @de1)/60 AS dist 
  FROM Messier HAVING dist < 10; 
+----+------+------------------+ 
| M  | Type | dist             | 
+----+------+------------------+ 
|  1 | BN   |                0 | 
| 35 | OC   | 8.26280575133499 | 
+----+------+------------------+ 



/^V(BD'7%&',(K(56&7")D6",(
bF$95#",G 

CALL hadec2altaz(270, 46, 44, @alt, @az); 
SELECT @alt, @az; 
+------------------+------------------+ 
| @alt             | @az              | 
+------------------+------------------+ 
| 29.9798507651043 | 53.3176415064057 | 
+------------------+------------------+ 
 
CALL hadec2altaz(180, 46, 44, @alt, @az); 
+-----------------------+------+ 
| @alt                  | @az  | 
+-----------------------+------+ 
| -6.36110936292703e-15 |  360 | 
+-----------------------+------+ 

/-95#"(m&-',(
bF$95#",G 

SELECT Messier.*, TypeDescr.Descr 
  FROM Messier LEFT JOIN TypeDescr 
  ON Messier.Type = TypeDescr.Type; 
… 
SELECT Messier.M, Messier.Type, Messier.App_size, 
Messier.Const, TypeDescr.Descr 
  FROM Messier LEFT JOIN TypeDescr 
  ON Messier.Type = TypeDescr.Type LIMIT 5; 
+---+------+----------+-------+------------------+ 
| M | Type | App_size | Const | Descr            | 
+---+------+----------+-------+------------------+ 
| 1 | BN   | 6'x4'    | Tau   | Bright Nebula    | 
| 2 | GC   | 12.9'    | Aqu   | Globular Cluster | 
| 3 | GC   | 16.2'    | CVn   | Globular Cluster | 
| 4 | GC   | 26.3'    | Sco   | Globular Cluster | 
| 5 | GC   | 17.4'    | Ser   | Globular Cluster | 
+---+------+----------+-------+------------------+ 



.EE6"E$%'E(
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SELECT propID, object, pi_coi, filter, exptime, 
  COUNT(exptime) as Nobs, SUM(exptime) as TotExp, 
  DATE(date_obs) as Day 
FROM Obslog WHERE date_obs>'2011-04-16 22:00:00' AND 
                  date_obs<'2011-04-17 12:00:00’ 
GROUP BY propid, object, pi_coi, filter, exptime 
 

propID  object           pi_coi     filter  exptime  Nobs   TotExp  Day        
------  ------------- ------------- ------- -------- ------ ------- ---------- 
     5  SA098_978    REM_Team        GRI    5        7      35      2011-04-16 
     5  SA098_978    REM_Team        H      5        7      35      2011-04-16 
     5  SA098_978    REM_Team        I      20       8      160     2011-04-16 
     5  SA098_978    REM_Team        J      5        7      35      2011-04-16 
 23007  sdss15724    Elena_Pancino   R      180      3      540     2011-04-17 
 23007  sdss15724    Elena_Pancino   J      20       63     1260    2011-04-17 
 23038  DP_Cru       Marcio_Catelan  K      10       7      70      2011-04-17 
 23038  DP_Cru       Marcio_Catelan  V      5        1      5       2011-04-17 
… 

.EE6"E$%'E(
bF$95#",G 

SELECT propID, COUNT(exptime) AS Nobs, SUM(exptime) AS 
TotExp 
FROM Obslog WHERE date_obs>'2011-04-16 22:00:00' AND 
                  date_obs<'2011-04-17 12:00:00’ 
GROUP BY propID ORDER BY TotExp [ ASC | DESC ]; 

 
| propID | Nobs | TotExp | 
+--------+------+--------+ 
|  23071 |   24 |     24 | 
|      7 |   11 |     55 | 
|      5 |   59 |    655 | 
|  23012 |   30 |    960 | 
|  23062 |   22 |   1470 | 
|  23073 |   24 |   1530 | 
|  23030 |   87 |   1722 | 
|  23735 |  120 |   2120 | 
|  23038 |  120 |   2475 | 
|  23007 |   72 |   2880 | 
|  23027 |  117 |   3510 | 
|  23011 |  196 |   5880 | 
|  23047 |  210 |   6300 | 



W-";,(
DROP VIEW IF EXISTS Messier_view; 

CREATE VIEW Messier_view AS 

  SELECT Messier.M, 

         TypeDescr.Descr AS Descr, 

         Messier.Const, 

         Messier.Mag, 

         Messier.Ra, 

         Messier.Decl, 

         radec2alt(Messier.Ra, Messier.Decl, 44.5, 11.3, -1, 

                   now()) AS Alt, 

         radec2az( Messier.Ra, Messier.Decl, 44.5, 11.3, -1, 

                   now()) AS Az, 

         Messier.Dist, 

         Messier.App_size 

  FROM Messier LEFT JOIN TypeDescr 

  ON Messier.Type = TypeDescr.Type 

  ORDER BY Descr, M; 

W-";,(
DESCRIBE Messier_view; 

+----------+----------+------+-----+---------+-------+ 

| Field    | Type     | Null | Key | Default | Extra | 

+----------+----------+------+-----+---------+-------+ 

| M        | int(11)  | NO   |     | NULL    |       | 

| Descr    | char(20) | YES  |     | NULL    |       | 

| Const    | char(3)  | YES  |     | ***     |       | 

| Mag      | float    | YES  |     | NULL    |       | 

| Ra       | float    | YES  |     | NULL    |       | 

| Decl     | float    | YES  |     | NULL    |       | 

| Alt      | double   | YES  |     | NULL    |       | 

| Az       | double   | YES  |     | NULL    |       | 

| Dist     | char(20) | YES  |     | NULL    |       | 

| App_size | char(20) | YES  |     | unknown |       | 

+----------+----------+------+-----+---------+-------+ 



W-";,(
SELECT * FROM Messier_view limit 4; 

 

| M  | Descr         | Const | Mag  | Ra      | Decl     | Alt                

                  | Az               | Dist     | App_size | 

 

| 73 | NULL          | Aqu   |    9 | 314.726 |  -11.365 |  
-62.218887202434  | 341.173761681747 | --       | 2.8'     | 

 

|  1 | Bright Nebula | Tau   |  8.2 |  83.625 |  22.0167 |  
50.4744339376439  | 258.497278567727 | 6.3 kly  | 6'x4'    | 

 

|  8 | Bright Nebula | Sag   |    6 | 271.025 |    -23.7 |  
-57.078773558122  | 74.4445883563204 | 5200 ly  | 90'x40’  | 

 

| 17 | Bright Nebula | Sag   |  7.5 | 275.175 | -15.8333 | 
-55.0517205008551 | 59.1020440792511 | 5000 ly | 11      | 
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