
CGISQLITE CWEB OUTPUT 1This program is distributed under the terms of the GNU General Publi
 Li
ense.Copyright 2005, 2006, 2007 David Joseph Stith.We shall present a simple CGI appli
ation that o�ers transparent view, update, and insert a

ess in atruly relational way to any SQLITE database that adheres to a few simple 
onventions. These 
onventionsare:i. The �rst �eld on any table should have the same name as the table and should be 
reated as INTEGERPRIMARY KEY.ii. Any other �eld having the same name as a foreign table should be a foreign key for that table.That's it!1. Here is The Big Pi
ture.h In
luded �les 2 ihGlobal variables 3 ihFundamental pro
edures and stru
tures 16 ihCallba
k pro
edures 22 ihPro
edures 20 ihMain CGI method 5 i2. We will, of 
ourse, need the SQLITE runtime library, and we will use CGIC to simplify the CGI interfa
e.To list saved queries (stored as �les) we need dirent :h.h In
luded �les 2 i �#in
lude <stdio.h>#in
lude <stdlib.h>#in
lude <sqlite.h>#in
lude <
gi
.h>#in
lude <dirent.h>This 
ode is used in se
tion 1.3. We shall only need one database, so the pointer to it may as well be global. Similarly, we need onlyhandle one error at a time. Consequently, we 
an simply our 
ode with a simple SQLITE_EXEC ma
ro.#de�ne SQLITE_EXEC(SQL; CALLBACK; ARG)error 
ode = sqlite exe
(database ; SQL; CALLBACK; ARG;&error text )hGlobal variables 3 i �stru
t sqlite �database = �;int error 
ode = 0; =� The integer error 
ode returned by sqlite open or sqlite exe
 �=
har �error text = �; =� The human readable error message �=See also se
tions 12, 19, 27, 34, 39, 43, 58, 62, and 68.This 
ode is used in se
tion 1.4. Giving up when a serious SQL error o

urs will have to suÆ
e so long as we tell the world about it �rst.Most of the time, we will be giving up when error 
ode 6= SQLITE_OK. Hen
e,hGive up if there was any SQL error 4 i �if (error 
ode 6= SQLITE_OK) ffprintf (
giOut ; "SQLITE error: %s\n"; error text );hEnd HTML do
ument 128 i;hClose database 15 i;exit (0);gThis 
ode is used in se
tions 14, 21, 35, 51, 65, 66, 85, 94, and 95.



2 CWEB OUTPUT CGISQLITE x55. We will prote
t our databases with a password, stored as a 
ookie. Only when the 
orre
t password isgiven may we pro
eed. We must be 
areful to set 
ookies before any other 
ontent. Here goes:hMain CGI method 5 i �int 
giMain (void)f int password is 
orre
t = 0;hChe
k password 6 i;if (password is 
orre
t ) fh Set password 
ookie 7 i; =� By setting the password 
ookie every time, we insure that theexpiration time of the 
ookie gets updated. �=h Set 
ontent type 115 i;hBegin HTML do
ument 116 i;hRespond to valid user 9 i;gelse fh Set 
ontent type 115 i;hBegin HTML do
ument 116 i;hAsk for password 8 i;ghEnd HTML do
ument 128 i;return 0;gThis 
ode is used in se
tion 1.6. If the password 
ookie already exists and is 
orre
t then all is well and good. Otherwise, perhaps theuser has just now submitted the password. Change this password in the 
hange �le `
gisqlite.
h' before you
ompile this program!#de�ne PASSWORD "password1"#de�ne PASSWORD_LEN 10 =� In
luding the NULL 
har at the end. �=hChe
k password 6 i �
har password given [PASSWORD_LEN℄;int 
gi result = 
giCookieString ("password"; password given ; PASSWORD_LEN);if (
gi result � 
giFormSu

ess ^ :str
mp (password given ; PASSWORD)) fpassword is 
orre
t = 1;gelse f
gi result = 
giFormString ("password"; password given ; PASSWORD_LEN);if (
gi result � 
giFormSu

ess ^ :str
mp (password given ; PASSWORD)) fpassword is 
orre
t = 1;ggThis 
ode is used in se
tion 5.7. This password 
ookie should be valid for one day (43200 se
onds).h Set password 
ookie 7 i �
giHeaderCookieSetString ("password"; PASSWORD; 43200; 
giS
riptName ; 
giServerName );This 
ode is used in se
tion 5.



x8 CGISQLITE CWEB OUTPUT 38. Of 
ourse we must give them the opportunity to enter the password in the �rst pla
e.hAsk for password 8 i �fprintf (
giOut ; "<h3>Wel
ome!</h3>\n""You must enter the password 
orre
tly to pro
eed.<br>""Please enter the password:\n""<form method=\"POST\" a
tion=\"%s%s\">\n""<input name=\"password\" type=\"password\">\n""<input type=\"submit\" value=\"enter\">\n""</form>\n"; 
giS
riptName ; 
giPathInfo );This 
ode is used in se
tion 5.9. We shall �nd it 
onvenient to use CGI PATH_INFO and the CGI GET and POST variables in thefollowing way: The PATH_INFO must provide the �le path to the SQLITE database. A `s.query' GETvariable indi
ates that dire
t SQL a

ess should be provided. The value will indi
ate the name of a SQLquery to load. Otherwise we provide abstra
ted SQL a

ess using the following variables: An optional`s.table' GET variable may provide the name of the table to browse or update. Any GET variable `key'(with no `.') shall spe
ify an integer value for the primary key named key to whi
h the results should belimited. Any FORM variable `u.�eld' shall spe
ify a new value for the �eld �eld of the row keyed by thevalue of `u.table'.#de�ne TABLE_VAR "s.table"#de�ne TABLE_LEN 50 =� Maximum length for the value of the `s.table' variable �=#de�ne QUERY_LEN 50hRespond to valid user 9 i �
har ��lepath ;
har table [TABLE_LEN℄;
har query [QUERY_LEN℄;hGet required �lepath 13 i;hOpen or 
reate database 14 i;hDisplay `home' link 25 i;if (parseQueryString ("s.query"; query ; QUERY_LEN) � 
giFormSu

ess ) fhProvide dire
t SQL a

ess 88 i;gelse fhDisplay `query' link 24 i;hProvide abstra
ted SQL a

ess 10 i;ghClose database 15 i;This 
ode is used in se
tion 5.



4 CWEB OUTPUT CGISQLITE x1010. For our abstra
ted SQL a

ess, we need only to provide three types of responses:i. If the `s.table' is absent, then we provide a link for every table in the database to browse (a la `iii' below).ii. If the 
urrent `s.table' is restri
ted to a given primary key, then we provide the means to update the row orto browse other tables that 
ontain the key as a foreign key. We shall let an empty (but present) value forthe primary key indi
ate that we should provide the means to insert a new row. Submitting the updatereturns to `iii' below.iii. Otherwise, we list the data in the table, limiting the rows a

ording to the restri
tions given, providinga submit button for ea
h primary key that restri
ts results to that key (a la `ii' above). The updatessubmitted by `ii' above are handled here. The display is improved if we detail the query 
ontext imposedby the query string restri
tions separately rather than repeating them redundantly within a single tableof results.hProvide abstra
ted SQL a

ess 10 i �hCopy 
giQueryString 69 i;hPopulate tables list 21 i;if (parseQueryString (TABLE_VAR; table ; TABLE_LEN) 6= 
giFormSu

ess ) fhDisplay HTML horizontal rule 117 i;hDisplay tables list 23 i;gelse fhDisplay `tables' link 11 i;hDisplay HTML horizontal rule 117 i;h If ne
essary, perform updates 64 i;if (�primary key 6= '\0' _ parseQueryString (table ; primary key ; KEY_LEN) � 
giFormSu

ess ) fhUnless form is for INSERT, display drilldown links 84 i;hDisplay HTML horizontal rule 117 i;hDisplay update form 51 i;gelse fhDisplay query 
ontext 50 i;hDisplay HTML horizontal rule 117 i;hBrowse table 26 i;ggThis 
ode is used in se
tion 9.



x11 CGISQLITE CWEB OUTPUT 511. If there is anything more than the TABLE_VAR on the query string, then a `tables' link is worthwhile to
arry query limits into whatever table the user may 
hoose. In this 
ase an ampersand will de�nitely existon the query string and the last query variable will be the TABLE_VAR whi
h should be dropped from thelink.hDisplay `tables' link 11 i �f 
har �new query string ;
har �last ampersand ;DUPLICATE_STRING(new query string ; e�e
tive query );last ampersand = strr
hr (new query string ; '&');if (last ampersand ) f�last ampersand = '\0';fprintf (
giOut ; "<a href=\"%s%s?%s\">tables</a>\n"; 
giS
riptName ; 
giPathInfo ;new query string );ggThis 
ode is used in se
tion 10.12. We make the primary key a global variable so that 
allba
k pro
edures that 
reate the HTML formfor updating or inserting data 
an tell whi
h kind to make. Re
all that when a table name is given and theprimary key is empty, an INSERT is 
alled for.#de�ne KEY_LEN 20hGlobal variables 3 i +�
har primary key [KEY_LEN℄; =� If present for the same table as the `s.table' variable. �=13. If the �lepath was not supplied by the user then we 
an do nothing.hGet required �lepath 13 i �if (
giPathInfo � � _ 
giPathInfo [0℄ � '\0') ffprintf (
giOut ; "You must spe
ify the path to a SQLITE database.\n</html>");exit (0);gelse f�lepath = &
giPathInfo [1℄;gThis 
ode is used in se
tion 9.



6 CWEB OUTPUT CGISQLITE x1414. We shall assume that �le and dire
tory se
urity is suÆ
ient that we 
an simply request to open thegiven �lename as a SQLITE database. We will be needing to obtain 
olumn names from empty resultsets,so we set the PRAGMA a

ordingly. Finally, we allow a one se
ond timeout before allowing SQLITE tode
lare a SQLITE_BUSY error.hOpen or 
reate database 14 i �database = sqlite open (�lepath ; 0;&error text );if (:database ) =� Something bad happened... �=f fprintf (
giOut ; "%s\n"; error text );hEnd HTML do
ument 128 i;exit (0);gSQLITE_EXEC("PRAGMA empty_result_
allba
ks=1";�;�);hGive up if there was any SQL error 4 i;sqlite busy timeout (database ; 1000);This 
ode is used in se
tion 9.15. Closing the database will be a simple matter.hClose database 15 i �if (database ) sqlite 
lose (database );This 
ode is used in se
tions 4 and 9.16. Given the �eld naming 
onventions we have assumed, 
reating a SQL statement will be 
onsiderablysimpli�ed. Nevertheless, we shall still need to identify whi
h tables to join. Let's use a list of strings to keeptra
k of table names.hFundamental pro
edures and stru
tures 16 i �stru
t list f
har �string ;stru
t list �next ;g;See also se
tions 17, 18, 33, 36, 44, 82, and 105.This 
ode is used in se
tion 1.17. We will agree to always use freshly allo
ated strings in our list so that we 
an free them all like this:hFundamental pro
edures and stru
tures 16 i +�void free list (lst )stru
t list �lst ;f stru
t list �next ;while (lst 6= �) fnext = lst~next ;free (lst~string );free (lst );lst = next ;gg



x18 CGISQLITE CWEB OUTPUT 718. Here is a 
onvenient pro
edure to 
opy a string onto the head of the list.#de�ne NEW_INSTANCE(TYPE) ( TYPE � ) mallo
 (sizeof (TYPE))#de�ne DUPLICATE_STRING(DESTINATION; SOURCE)f DESTINATION = (
har �) mallo
 (strlen (SOURCE) + 1);str
py (DESTINATION; SOURCE);ghFundamental pro
edures and stru
tures 16 i +�void 
opy string to list (string ; list pointer )
har �string ;stru
t list ��list pointer ;f stru
t list �head = NEW_INSTANCE(stru
t list);head~next = �list pointer ;DUPLICATE_STRING(head~string ; string );�list pointer = head ;g19. We will often need to 
he
k whether a table with a given name exists. Let's keep a list for ourselvesrather than 
alling SQLITE every time we need to do this.hGlobal variables 3 i +�stru
t list �tables = �; =� The list of all tables �=20. Here, then, is the pro
edure to look through a list.hPro
edures 20 i �int string exists (string ; lst )
har �string ;stru
t list �lst ;f while (lst 6= �) fif (:str
mp (string ; lst~string )) return 1; =� The string does exist �=lst = lst~next ;greturn 0; =� The string does not exist �=gSee also se
tion 35.This 
ode is used in se
tion 1.21. And here is how we populate the tables list:#de�ne SHOW_TABLES"SELECT name FROM sqlite_master WHERE type='table' ORDER BY name DESC"hPopulate tables list 21 i �SQLITE_EXEC(SHOW_TABLES; 
ompile tables list ;�);hGive up if there was any SQL error 4 i;This 
ode is used in se
tion 10.



8 CWEB OUTPUT CGISQLITE x2222. The 
allba
k simply 
opies the table names into the tables list.hCallba
k pro
edures 22 i �int 
ompile tables list (pArg ; arg
 ; argv ; 
olumnNames )void �pArg ;int arg
 ;
har ��argv ;
har ��
olumnNames ;f if (argv ) f
opy string to list (argv [0℄;&tables );greturn 0; =� This tells SQLITE to keep going. �=gSee also se
tions 28, 37, 52, 86, 96, and 99.This 
ode is used in se
tion 1.23. Now let's implement the display of the list of tables. We must simply display a link for ea
h tablename in the tables list.hDisplay tables list 23 i �stru
t list �iterator = tables ;hBegin HTML table 118 i;hBegin table row 119 i;hBegin table header 121 i;fprintf (
giOut ; "tables");hEnd table header 122 i;hEnd table row 126 i;while (iterator ) fhBegin table row 119 i;hBegin table 
ell 123 i;fprintf (
giOut ; "<a href=\"%s%s?%s%s"TABLE_VAR"=%s\">%s</a>"; 
giS
riptName ; 
giPathInfo ;
giQueryString ; 
giQueryString [0℄ � '\0' ? "" : "&"; iterator~string ; iterator~string );hEnd table 
ell 125 i;hEnd table row 126 i;iterator = iterator~next ;ghEnd HTML table 127 i;This 
ode is used in se
tion 10.24. Here is the link to obtain dire
t SQL a

ess.hDisplay `query' link 24 i �fprintf (
giOut ; "<a href=\"%s%s?s.query=\">query</a>\n"; 
giS
riptName ; 
giPathInfo );This 
ode is used in se
tion 9.25. Lastly, and probably least importantly, here is our 
ourteous `home' link to get ba
k to the list oftables with all limits 
leared (a blank query string).hDisplay `home' link 25 i �fprintf (
giOut ; "<a href=\"%s%s\">home</a>\n"; 
giS
riptName ; 
giPathInfo );This 
ode is used in se
tion 9.



x26 CGISQLITE TABLE BROWSING 926. Table Browsing. Alright, now we ta
kle the table browser.#de�ne SQL_BUFFER_LENGTH 3000hBrowse table 26 i �
har sql bu�er [SQL_BUFFER_LENGTH℄;
reate sql for table (table ; sql bu�er ; SQL_BUFFER_LENGTH);hBegin HTML table 118 i;display 
olumn names = 1;=� Indi
ate to the 
allba
k that the 
olumn names need to be displayed �=intera
tive = 1; =� Indi
ate to the 
allba
k that we want hyperlinks �=SQLITE_EXEC(sql bu�er ; table browser 
allba
k ; table );=� Note that the table name is passed to the 
allba
k �=hDisplay link for new row 60 i;hEnd HTML table 127 i;This 
ode is used in se
tions 10 and 63.27. So we need these global variables:hGlobal variables 3 i +�int display 
olumn names ;int intera
tive = 0;28. Our 
allba
k displays ea
h row as an HTML table row.hCallba
k pro
edures 22 i +�int table browser 
allba
k (pArg ; arg
 ; argv ; 
olumnNames )void �pArg ;int arg
 ;
har ��argv ;
har ��
olumnNames ;f hDisplay 
olumn names if we have not yet 29 i;if (argv ) fhDisplay argv array 31 igreturn 0; =� This tells SQLITE to keep going �=g29. Displaying the 
olumn names is easy. We also make sure to 
lear the display 
olumn names so thatwe won't display the 
olumn names more than on
e.hDisplay 
olumn names if we have not yet 29 i �if (display 
olumn names ) fint i;hBegin table row 119 i;for (i = 0; i < arg
 ; ++i) fhBegin table header 121 i;hDisplay 
olumnNames [i℄ 30 i;hEnd table header 122 i;gdisplay 
olumn names = 0;hEnd table row 126 i;gThis 
ode is used in se
tion 28.



10 TABLE BROWSING CGISQLITE x3030. We 
an improve the display slightly if we omit the table pre�x from the �eld names of the 
urrenttable. Re
all that pArg is the table name.hDisplay 
olumnNames [i℄ 30 i �int table name len = strlen (pArg );if (:strn
mp (
olumnNames [i℄ + 1; pArg ; table name len ) ^ 
olumnNames [i℄[table name len + 1℄ � '\'')f
giHtmlEs
ape (
olumnNames [i℄ + table name len + 3);gelse f
giHtmlEs
ape (
olumnNames [i℄);gThis 
ode is used in se
tion 29.31. When displaying the argv array, however, we must treat the primary key di�erently than the remaining�elds if intera
tive � 1.hDisplay argv array 31 i �int i;if (intera
tive ) fhBegin row with primary key 59 i;gelse fhBegin table row 119 i;gfor (i = intera
tive ; i < arg
 ; ++i) fhBegin table 
ell 123 i;hDisplay argv [i℄ 32 i;hEnd table 
ell 125 i;ghEnd table row 126 i;This 
ode is used in se
tion 28.32. The only tri
k to displaying ea
h entry in the argv array is that the value may be null. But let's adda ha
k to allow display of html dire
tly from the value when the 
olumn name starts with `html'.hDisplay argv [i℄ 32 i �if (argv [i℄) fregister 
har �name = 
olumnNames [i℄;if (name [0℄ � 'h' ^ name [1℄ � 't' ^ name [2℄ � 'm' ^ name [3℄ � 'l') ffprintf (
giOut ; argv [i℄);gelse f
giHtmlEs
ape (argv [i℄);ggelse fhDisplay HTML NULL 124 i;gThis 
ode is used in se
tion 31.



x33 CGISQLITE TABLE BROWSING 1133. Now, to prepare ourselves for 
onstru
ting the SQL statements we need, let's arm ourselves with apro
edure for appending strings to a �xed-length bu�er. This pro
edure should advan
e a pointer to the endof the bu�er and de
rease the length so that things stand ready for the next 
all to use the remainder safely.Therefore, the pointer to the end of the bu�er and the length remaining must both be passed by referen
e.We will use two ma
ros to make this look simpler.#de�ne BUFFER_END (�bu�er end ref )#de�ne LENGTH_REMAINING (�length remaining ref )hFundamental pro
edures and stru
tures 16 i +�void bu�er append (bu�er end ref ; length remaining ref ; string )
har �BUFFER_END;int LENGTH_REMAINING;
har �string ;f 
har �string remaining = string ;while (string remaining [0℄ 6= '\0') fif (LENGTH_REMAINING � 1) ffprintf (
giOut ; "Buffer Overflow!");exit (0);g�(BUFFER_END++) = �(string remaining ++);��LENGTH_REMAINING;g�BUFFER_END = '\0';g34. Sin
e we will be dealing with SQLITE 
allba
ks, it is mu
h simpler to use global variables for ourbu�er paraphenalia.#de�ne WHERE_BUFFER_LEN 2000hGlobal variables 3 i +�stru
t list �visited = �; =� The tables we have already joined �=
har �sele
t bu�er end ;int sele
t bu�er length ;
har �from bu�er end ;int from bu�er length ;
har �where bu�er end ;int where bu�er length ;35. Okay, here is the idea: Any �eld names in a query that exist in the database also as table names shouldbe joined exa
tly on
e. We 
an get the �eld list for any table by examining the 
olumn names returned byan empty SQL query.#de�ne SHOW_FIELDS_LEN 1000hPro
edures 20 i +�void join tables (table )
har �table ;f 
har show �elds [SHOW_FIELDS_LEN℄;snprintf (show �elds ; SHOW_FIELDS_LEN; "SELECT * FROM '%s' WHERE 1=0"; table );SQLITE_EXEC(show �elds ; join tables 
allba
k ; table );hGive up if there was any SQL error 4 i;g



12 TABLE BROWSING CGISQLITE x3636. Sin
e the join tables pro
edure is itself 
alled by its 
allba
k pro
edure, we must de
lare it prior toboth.hFundamental pro
edures and stru
tures 16 i +�void join tables (
har �table );37. Here is the 
allba
k, whi
h iterates through the 
olumnNames , dispat
hing ea
h to the proper pla
eto 
reate the pie
es of our SQL SELECT statement.hCallba
k pro
edures 22 i +�int join tables 
allba
k (pArg ; arg
 ; argv ; 
olumnNames )void �pArg ;int arg
 ;
har ��argv ;
har ��
olumnNames ;f int i = �1;while (++i < arg
) f
har ��eld = 
olumnNames [i℄;hDispat
h �eld for SQL 
reation 38 i;greturn 0; =� This tells SQLITE to keep going �=g38. For the table's primary key, whi
h must by 
onvention be the �rst �eld, we apply any restri
tion thatexists to the WHERE 
lause. But for ea
h �eld ex
ept the �rst we 
he
k to see if the �eld name also existsas a table name. If it does and it has not already been joined, then we append the table join to the FROM
lause then repeat the pro
ess for the foreign table. If it does not then we simply append the �eld to theSELECT 
lause.hDispat
h �eld for SQL 
reation 38 i �if (i � 0) =� Su
h that �eld is the primary key for the table �=f hAppend restri
tion to where bu�er end 42 i;gelse if (string exists (�eld ; tables )) fif (:string exists (�eld ; visited )) f
opy string to list (�eld ;&visited );hAppend join to from bu�er end 41 i;join tables (visited~string );ggelse fhAppend �eld to SELECT 
lause 40 i;gThis 
ode is used in se
tion 37.39. By 
ounting how many �elds are added to the SELECT 
lause, we 
an 
onstru
t an ORDER BY
lause using �eld numbers rather than names.hGlobal variables 3 i +�int sele
t �eld 
ount ;



x40 CGISQLITE TABLE BROWSING 1340. We will always have at least one �eld already in our SELECT 
lause, so that we 
an append the `,'�rst.#de�ne APPEND_TO_SELECT(STRING) bu�er append (&sele
t bu�er end ;&sele
t bu�er length ; STRING)hAppend �eld to SELECT 
lause 40 i �APPEND_TO_SELECT(",'");APPEND_TO_SELECT(pArg ); =� pArg is the table name �=APPEND_TO_SELECT("'.'");APPEND_TO_SELECT(�eld );APPEND_TO_SELECT("'");++sele
t �eld 
ount ;This 
ode is used in se
tion 38.41. To join a table, we append the join 
lause to the from bu�er for the table of the same name as this�eld.#de�ne APPEND_TO_FROM(STRING) bu�er append (&from bu�er end ;&from bu�er length ; STRING)hAppend join to from bu�er end 41 i �APPEND_TO_FROM(" LEFT JOIN '");APPEND_TO_FROM(�eld );APPEND_TO_FROM("' ON '");APPEND_TO_FROM(pArg ); =� pArg is the table name �=APPEND_TO_FROM("'.'");APPEND_TO_FROM(�eld );APPEND_TO_FROM("'='");APPEND_TO_FROM(�eld );APPEND_TO_FROM("'.'");APPEND_TO_FROM(�eld );APPEND_TO_FROM("'");This 
ode is used in se
tion 38.



14 TABLE BROWSING CGISQLITE x4242. We have a restri
tion to append if the �eld exists as a CGI variable. If we do have a restri
tion toapply, we also break the loop in order to avoid in
luding any �elds from the restri
ted table in the SELECTstatement. This we do be
ause these �elds must always have the same value whi
h would be redundantlyrepeated in the displayed table. However, we wouldn't want to skip them on the very �rst table, so wea
tivate skip redundant �elds only after the �rst pass. For an added twist, we allow the existen
e of asele
ted radio key to indi
ate that we ought to in
lude all results for the �rst table even when a restri
tionfor it exists. Otherwise the user would be unable to 
hange the 
urrently sele
ted key.#de�ne VALUE_LEN 50#de�ne APPEND_TO_WHERE(STRING) bu�er append (&where bu�er end ;&where bu�er length ; STRING)hAppend restri
tion to where bu�er end 42 i �
har value [VALUE_LEN℄;if ((skip redundant �elds _ :sele
ted radio key _ �sele
ted radio key � '\0') ^ parseQueryString (�eld ;value ; VALUE_LEN) � 
giFormSu

ess ) fAPPEND_TO_WHERE(" AND '");APPEND_TO_WHERE(�eld );APPEND_TO_WHERE("'.'");APPEND_TO_WHERE(�eld );APPEND_TO_WHERE("'='");APPEND_TO_WHERE(value );APPEND_TO_WHERE("'");if (skip redundant �elds ) break; =� Pro
ess no more �elds for this table �=gskip redundant �elds = 1;This 
ode is used in se
tion 38.43. So, this skip redundant �elds will have to be global.hGlobal variables 3 i +�int skip redundant �elds ;



x44 CGISQLITE TABLE BROWSING 1544. Now we 
an �nally get down to business. We 
an use the sql bu�er given for our SELECT bu�er sin
eit 
onstitutes the beginning of our SQL statement.#de�ne FROM_BUFFER_LENGTH 2000#de�ne WHERE_BUFFER_LENGTH 2000hFundamental pro
edures and stru
tures 16 i +�void 
reate sql for table (table ; sql bu�er ; sql bu�er length )
har �table ;
har �sql bu�er ;int sql bu�er length ;f 
har from bu�er [FROM_BUFFER_LENGTH℄;
har where bu�er [WHERE_BUFFER_LENGTH℄;h Initialize sql bu�er 45 i;h Initialize from bu�er 46 i;h Initialize where bu�er 47 i;
opy string to list (table ;&visited );skip redundant �elds = 0; =� I'll explain later! �=join tables (visited~string ); =� Using our fresh new 
opy �=hAppend from bu�er and where bu�er to sql bu�er 48 i;hAppend ORDER BY 
lause to sql bu�er 49 i;free list (visited );visited = �;g45. The sql bu�er must be primed with the primary key for the table sin
e join tables will forever refrainfrom doing so.h Initialize sql bu�er 45 i �sele
t bu�er end = sql bu�er ;sele
t bu�er length = sql bu�er length ;sele
t �eld 
ount = 1;APPEND_TO_SELECT("SELECT '");APPEND_TO_SELECT(table );APPEND_TO_SELECT("'.'");APPEND_TO_SELECT(table );APPEND_TO_SELECT("'");This 
ode is used in se
tion 44.46. The from bu�er starts simply.h Initialize from bu�er 46 i �from bu�er end = from bu�er ;from bu�er length = FROM_BUFFER_LENGTH;APPEND_TO_FROM(" FROM '");APPEND_TO_FROM(table );APPEND_TO_FROM("'");This 
ode is used in se
tion 44.



16 TABLE BROWSING CGISQLITE x4747. We might not need a where 
lause, so we will save the appending of the word \ WHERE " for later.h Initialize where bu�er 47 i �where bu�er end = where bu�er ;where bu�er length = WHERE_BUFFER_LENGTH;where bu�er [0℄ = '\0';This 
ode is used in se
tion 44.48. If there is any where 
lause to append, append it, but skip the �rst \ AND ". We also insure that anysele
ted radio key appears in the resultset so that it may, in fa
t, be sele
ted.hAppend from bu�er and where bu�er to sql bu�er 48 i �APPEND_TO_SELECT(from bu�er );if (where bu�er [0℄ 6= '\0') fAPPEND_TO_SELECT(" WHERE (");APPEND_TO_SELECT(where bu�er + 5);APPEND_TO_SELECT(")");if (sele
ted radio key ) fAPPEND_TO_SELECT(" OR '");APPEND_TO_SELECT(table );APPEND_TO_SELECT("'.'");APPEND_TO_SELECT(table );APPEND_TO_SELECT("'='");APPEND_TO_SELECT(sele
ted radio key );APPEND_TO_SELECT("'");ggThis 
ode is used in se
tion 44.49. Our ORDER BY 
lause will simply be for �elds 2 through 9.hAppend ORDER BY 
lause to sql bu�er 49 i �if (sele
t �eld 
ount > 1) f
har �eld number [3℄;�eld number [0℄ = ',';�eld number [1℄ = '2';�eld number [2℄ = '\0';APPEND_TO_SELECT(" ORDER BY 2");if (��sele
t �eld 
ount > 8) sele
t �eld 
ount = 8;while (��sele
t �eld 
ount > 0) f++�eld number [1℄;APPEND_TO_SELECT(�eld number );ggThis 
ode is used in se
tion 44.



x50 CGISQLITE DISPLAYING THE QUERY CONTEXT 1750. Displaying the Query Context. We want to provide information about the 
hosen row of ea
htable restri
ted by the query string variables.hDisplay query 
ontext 50 i �
har sql 
ontext bu�er [SQL_BUFFER_LENGTH℄;
har �query pointer ;
har �equal pointer ;
har �query string 
opy ;DUPLICATE_STRING(query string 
opy ; 
giQueryString );query pointer = query string 
opy � 1;while (query pointer ) f++query pointer ;equal pointer = str
hr (query pointer ; '=');if (equal pointer ) f�equal pointer = '\0';if (string exists (query pointer ; tables )) f
reate sql for table (query pointer ; sql 
ontext bu�er ; SQL_BUFFER_LENGTH);hBegin HTML table 118 i;display 
olumn names = 1;=� Indi
ate to the 
allba
k that the 
olumn names need to be displayed �=intera
tive = 0; =� Indi
ate to the 
allba
k that we do not want hyperlinks �=SQLITE_EXEC(sql 
ontext bu�er ; table browser 
allba
k ; query pointer );=� Note that the table name is passed to the 
allba
k �=hEnd HTML table 127 i;gquery pointer = equal pointer + 1;gquery pointer = str
hr (query pointer ; '&');gfree (query string 
opy );This 
ode is used in se
tion 10.



18 DISPLAYING AN UPDATE FORM CGISQLITE x5151. Displaying an Update Form. To update the row of our table whose key is key , we must provideHTML form input for ea
h �eld, pre-sele
ting the 
urrent values.#de�ne SELECT_ROW_LEN 1000hDisplay update form 51 i �
har sele
t row [SELECT_ROW_LEN℄;snprintf (sele
t row ; SELECT_ROW_LEN; "SELECT * FROM '%s' WHERE '%s'.'%s'='%s'"; table ; table ;table ; primary key );SQLITE_EXEC(sele
t row ; update row 
allba
k ; table );hGive up if there was any SQL error 4 i;This 
ode is used in se
tion 10.52. Of 
ourse the 
allba
k is where most everything gets done. We should ignore the 
ase where argv isNULL unless the primary key is empty (thus indi
ating that we are making a form for an INSERT request)sin
e there will be no 
allba
k with argv data in that 
ase.#de�ne INSERT_REQUESTED (�primary key � '\0')hCallba
k pro
edures 22 i +�int update row 
allba
k (pArg ; arg
 ; argv ; 
olumnNames )void �pArg ;int arg
 ;
har ��argv ;
har ��
olumnNames ;f if (argv _ INSERT_REQUESTED) fhCreate update form 53 i;gelse ffprintf (
giOut ; "This row appears no longer to exist!");greturn 0;g53. Let's frame our update form inside a table. If the form is 
an
elled, the results should no longer belimited to the primary key for this table. We know that the restri
tion for this table is the �rst one on thequery string, so we 
an just lop o� the beginning. We will need to indi
ate whi
h row is to be updated byusing the `u.table' form variable.hCreate update form 53 i �
har �new query string ;hLo
ate new query string 54 i;fprintf (
giOut ; "<form method=\"POST\" a
tion=\"%s%s?%s\">\n"; 
giS
riptName ; 
giPathInfo ;
giQueryString );fprintf (
giOut ; "<a href=\"%s%s?%s\">
lose</a>\n"; 
giS
riptName ; 
giPathInfo ;new query string );hBegin HTML table 118 i;hMake form elements for �elds 55 i;hEnd HTML table 127 i;fprintf (
giOut ; "<input type=\"submit\" value=\"apply\">\n""</form>\n");This 
ode is used in se
tion 52.



x54 CGISQLITE DISPLAYING AN UPDATE FORM 1954. Finding the �rst ampersand and adding one should do the tri
k. We must have an ampersand sin
ewe must have had the table spe
i�ed on the query string as well.hLo
ate new query string 54 i �new query string = str
hr (
giQueryString ; '&') + 1;This 
ode is used in se
tion 53.55. Now, for ea
h �eld, ex
ept the primary key, we provide HTML form input as follows: If the �eld is aforeign key, we list the rows of the foreign table su
h that ea
h row has a HTML radio button and the rowfor the 
urrent foreign key is presele
ted. Otherwise, we simply use a HTML text box.hMake form elements for �elds 55 i �int i;for (i = 0; i < arg
 ; ++i) fhBegin table row 119 i;hBegin table header 121 i;
giHtmlEs
ape (
olumnNames [i℄);hEnd table header 122 i;hBegin table 
ell 123 i;if (i � 0) fhDisplay the primary key for the update form 56 i;gelse if (string exists (
olumnNames [i℄; tables )) fhCreate radio buttons 63 i;gelse fhCreate text entry 57 i;ghEnd table 
ell 125 i;hEnd table row 126 i;gThis 
ode is used in se
tion 53.56. The primary key should be displayed but not updated.hDisplay the primary key for the update form 56 i �fprintf (
giOut ; "<input type=\"hidden\" name=\"u.%s\" value=\"%s\">%s\n"; pArg ; primary key ;primary key );This 
ode is used in se
tion 55.57. The text box entry is pretty simple. We have the name of the �eld in 
olumnNames [i℄ and the 
urrentvalue in argv [i℄. Let's give a generous 60 
hara
ter size for the text box.hCreate text entry 57 i �fprintf (
giOut ; "<input type=\"text\" size=\"60\" name=\"u.");
giHtmlEs
ape (
olumnNames [i℄);fprintf (
giOut ; "\" value=\"");if (argv ^ argv [i℄) =� Either one may be NULL! �=
giHtmlEs
ape (argv [i℄);fprintf (
giOut ; "\">\n");This 
ode is used in se
tion 55.



20 DISPLAYING AN UPDATE FORM CGISQLITE x5858. We 
an reuse the table browser to 
reate radio buttons by indi
ating the 
urrently sele
ted key in aglobal variable that otherwise will be NULL.hGlobal variables 3 i +�
har �sele
ted radio key = �;59. Only the display of the primary key need di�er. The table browser will set no sele
ted radio key andwill display the primary keys as links that restri
t the results to that primary key's value.hBegin row with primary key 59 i �if (sele
ted radio key ) fhBegin row with radio button 61 i;gelse fhBegin table row 119 i;hBegin table 
ell 123 i;fprintf (
giOut ; "<a href=\"%s%s?%s=%s&%s\">%s</a>"; 
giS
riptName ; 
giPathInfo ; pArg ; argv [0℄;
giQueryString ; argv [0℄); =� Remember that pArg is the table name passed to the 
allba
k �=ghEnd table 
ell 125 i;This 
ode is used in se
tion 31.60. Likewise, the link for insertion of a new row into the table is only appli
able to the table browser. Wewill use a blank key value to indi
ate the INSERT request.hDisplay link for new row 60 i �if (:sele
ted radio key ) fhBegin table row 119 i;hBegin table 
ell 123 i;fprintf (
giOut ; "<a href=\"%s%s?%s=&%s\">New</a>"; 
giS
riptName ; 
giPathInfo ; table ;
giQueryString );hEnd table 
ell 125 i;hEnd table row 126 i;gThis 
ode is used in se
tion 26.



x61 CGISQLITE DISPLAYING AN UPDATE FORM 2161. The update form requires the proper radio button to be pre-sele
ted and highlit. For an insert,sele
t �rst radio will be initially set so that we 
an insure that the �rst, and only the �rst, radio button ispre-sele
ted but not highlit.hBegin row with radio button 61 i �if (sele
t �rst radio ) fsele
t �rst radio = 0;hBegin table row 119 i;hBegin table 
ell 123 i;fprintf (
giOut ; "<input type=\"radio\" 
he
ked");gelse if (argv ^ :str
mp(sele
ted radio key ; argv [0℄)) fhBegin highlit table row 120 i;hBegin table 
ell 123 i;fprintf (
giOut ; "<input type=\"radio\" 
he
ked");gelse fhBegin table row 119 i;hBegin table 
ell 123 i;fprintf (
giOut ; "<input type=\"radio\"");gfprintf (
giOut ; " name=\"u.%s\" value=\"%s\">%s"; pArg ; argv [0℄; argv [0℄);This 
ode is used in se
tion 59.62. This global variable allows us to insure that the �rst and only the �rst radio button is sele
ted whendisplaying the update form for a new re
ord.hGlobal variables 3 i +�int sele
t �rst radio = 0;63. Now we 
an use the same 
ode as the table browser so long as we set the sele
ted radio key . We makeour own 
opies sin
e the argv [i℄ and 
olumnNames [i℄ we have may not survive additional 
alls to SQLITE.But if argv or argv [i℄ is NULL then an empty string as the sele
ted radio key must suÆ
e to prevent anyradio buttons from being pre-sele
ted. When inserting a new row, however, we should sele
t the �rst radiobutton just to insure that the user 
annot leave the �eld NULL.hCreate radio buttons 63 i �
har �table ;DUPLICATE_STRING(table ; 
olumnNames [i℄);if (argv ^ argv [i℄) fDUPLICATE_STRING(sele
ted radio key ; argv [i℄);gelse fsele
ted radio key = "";if (:argv ) =� Inserting new row �=sele
t �rst radio = 1;ghBrowse table 26 i;if (�sele
ted radio key 6= '\0') free (sele
ted radio key );sele
ted radio key = �;free (table );This 
ode is used in se
tion 55.



22 DISPLAYING AN UPDATE FORM CGISQLITE x6464. When we re
eive the form submission, we will know by the presen
e of a form �eld `u.table' for the
urrent table . The value of this form �eld is the key we must update. If the value is empty, however, it isan INSERT we must perform.#de�ne UPDATE_KEY_VALUE_LEN 50#de�ne UPDATE_KEY_NAME_LEN 50h If ne
essary, perform updates 64 i �
har update key name [UPDATE_KEY_NAME_LEN℄;
har update key value [UPDATE_KEY_VALUE_LEN℄;snprintf (update key name ; UPDATE_KEY_NAME_LEN; "u.%s"; table );int 
gi result = 
giFormString (update key name ; update key value ; UPDATE_KEY_VALUE_LEN);if (
gi result � 
giFormSu

ess ) fhPerform updates 65 i;gelse if (
gi result � 
giFormEmpty ) fhPerform insert 66 i;gThis 
ode is used in se
tion 10.65. This time we 
an use our own automati
 variables to build our SQL UPDATE statement.#de�ne UPDATE_BUFFER_LEN 10000#de�ne APPEND_TO_UPDATE(STRING) bu�er append (&update bu�er end ;&update bu�er length ; STRING)hPerform updates 65 i �
har update bu�er [UPDATE_BUFFER_LEN℄;
har �update bu�er end = update bu�er ;int update bu�er length = UPDATE_BUFFER_LEN;hBuild SQL UPDATE statement 71 i;SQLITE_EXEC(update bu�er ;�;�);hGive up if there was any SQL error 4 i;hReport su

essful update 70 i;This 
ode is used in se
tion 64.66. Likewise for the SQL INSERT, but it must be built in two parts.#de�ne INSERT_BUFFER_LEN 10000#de�ne INSERT_VALUES_LEN 8000#de�ne APPEND_TO_INSERT(STRING) bu�er append (&insert bu�er end ;&insert bu�er length ; STRING)#de�ne APPEND_TO_VALUES(STRING) bu�er append (&insert values end ;&insert values length ; STRING)hPerform insert 66 i �
har insert bu�er [INSERT_BUFFER_LEN℄;
har �insert bu�er end = insert bu�er ;int insert bu�er length = INSERT_BUFFER_LEN;
har insert values [INSERT_VALUES_LEN℄;
har �insert values end = insert values ;int insert values length = INSERT_VALUES_LEN;hBuild SQL INSERT statement 72 i;SQLITE_EXEC(insert bu�er ;�;�);hGive up if there was any SQL error 4 i;hPretend that we are updating the new row 67 i;hReport su

essful update 70 i;This 
ode is used in se
tion 64.



x67 CGISQLITE DISPLAYING AN UPDATE FORM 2367. After an insert we want to a
t exa
tly as if the user had 
hosen to update the row.hPretend that we are updating the new row 67 i �sprintf (primary key ; "%d"; sqlite last insert rowid (database ));f 
har �start = str
hr (e�e
tive query ; '&');
har �end = e�e
tive query + strlen (e�e
tive query );int o�set = strlen (primary key );
har �i;int j;for (i = end ; i � start ; ��i) f�(i+ o�set ) = �i;gfor (j = 0; j < o�set ; ++j) f�(start + j) = primary key [j℄;ggThis 
ode is used in se
tion 66.68. Hen
e we need another global variable.hGlobal variables 3 i +�
har �e�e
tive query ;69. Initially this is simply the 
giQueryStringhCopy 
giQueryString 69 i �e�e
tive query = (
har �) mallo
 (strlen (
giQueryString ) + 20);str
py (e�e
tive query ; 
giQueryString );This 
ode is used in se
tion 10.70. Users like to know that their updates were not ignored.hReport su

essful update 70 i �fprintf (
giOut ; "<font 
olor=\"red\">Your 
hanges were saved.</font><br>");This 
ode is used in se
tions 65 and 66.71. We will be appending a 
omma to the end of ea
h �eld/value pair in the SET portion of the statement,therefore we simply remove the last one before appending the WHERE 
lause.hBuild SQL UPDATE statement 71 i �APPEND_TO_UPDATE("UPDATE '");APPEND_TO_UPDATE(table );APPEND_TO_UPDATE("' SET ");hAppend �elds to update 73 i;��update bu�er end ; =� Remove last 
omma �=APPEND_TO_UPDATE(" WHERE '");APPEND_TO_UPDATE(table );APPEND_TO_UPDATE("'.'");APPEND_TO_UPDATE(table );APPEND_TO_UPDATE("'='");APPEND_TO_UPDATE(update key value );APPEND_TO_UPDATE("'");This 
ode is used in se
tion 65.



24 DISPLAYING AN UPDATE FORM CGISQLITE x7272. Likewise, the INSERT statement:hBuild SQL INSERT statement 72 i �APPEND_TO_INSERT("INSERT INTO '");APPEND_TO_INSERT(table );APPEND_TO_INSERT("' (");APPEND_TO_VALUES(") VALUES (");hAppend �elds to insert 74 i;��insert bu�er end ; =� Remove last 
omma �=APPEND_TO_INSERT(insert values );�(��insert bu�er end ) = ')'; =� Repla
e last 
omma with 
losing parenthesis �=This 
ode is used in se
tion 66.73. To identify the �elds to update, We 
an either iterate through the �elds of the table 
he
king for forminputs with names like `u.�eld' or we 
an iterate through the form variables and ignore all that do not beginwith `u.'. Iterating through the form variables is probably more eÆ
ient, if perhaps less elegant. Let's 
hoosethe more eÆ
ient method.hAppend �elds to update 73 i �
har ��form entries ;if (
giFormEntries (&form entries ) � 
giFormSu

ess ) fh Iterate through form variables for UPDATE 75 i;
giStringArrayFree (form entries );gelse fhAbandon attempt to pro
ess update request 77 i;gThis 
ode is used in se
tion 71.74. There is no reason for the INSERT to pro
eed di�erently.hAppend �elds to insert 74 i �
har ��form entries ;if (
giFormEntries (&form entries ) � 
giFormSu

ess ) fh Iterate through form variables for INSERT 76 i;
giStringArrayFree (form entries );gelse fhAbandon attempt to pro
ess update request 77 i;gThis 
ode is used in se
tion 72.



x75 CGISQLITE DISPLAYING AN UPDATE FORM 2575. The form entries 
on
lude with a � pointer, making iteration easy. We must remember the ignore thekey when we 
ome a
ross it.h Iterate through form variables for UPDATE 75 i �int i = 0;
har �form entry ;while (form entry = form entries [i++℄) fif (form entry [0℄ � 'u' ^ form entry [1℄ � '.') f
har ��eld = &form entry [2℄;if (str
mp (�eld ; table )) fhAdd �eld and value to UPDATE statement 78 i;gggThis 
ode is used in se
tion 73.76. D�eja vu!h Iterate through form variables for INSERT 76 i �int i = 0;
har �form entry ;while (form entry = form entries [i++℄) fif (form entry [0℄ � 'u' ^ form entry [1℄ � '.') f
har ��eld = &form entry [2℄;if (str
mp (�eld ; table )) fhAdd �eld and value to INSERT statement 79 i;gggThis 
ode is used in se
tion 74.77. For now, we won't say why we failed to pro
ess an update or insert request. We will just apologize forhaving failed.hAbandon attempt to pro
ess update request 77 i �fprintf (
giOut ; "I'm very sorry, but I failed to pro
ess your update request.</html>");exit (0);This 
ode is used in se
tions 73, 74, 80, and 81.78. Now we have a true updateable �eld to pro
ess.hAdd �eld and value to UPDATE statement 78 i �APPEND_TO_UPDATE("'");APPEND_TO_UPDATE(�eld );APPEND_TO_UPDATE("'=");hAppend value to UPDATE statement 80 i;APPEND_TO_UPDATE(",");This 
ode is used in se
tion 75.



26 DISPLAYING AN UPDATE FORM CGISQLITE x7979. For the INSERT, we must append to the �eld list and values list separately.hAdd �eld and value to INSERT statement 79 i �APPEND_TO_INSERT("'");APPEND_TO_INSERT(�eld );APPEND_TO_INSERT("',");hAppend value to INSERT statement 81 i;APPEND_TO_VALUES(",");This 
ode is used in se
tion 76.80. First we must get the value from the form, then append it. Let's be generous with the allowable lengthof the value. We will interpret an empty string to mean a SQL null.#de�ne UPDATE_VALUE_LEN 6000hAppend value to UPDATE statement 80 i �
har update value [UPDATE_VALUE_LEN℄;
gi result = 
giFormString (form entry ; update value ; UPDATE_VALUE_LEN);if (
gi result � 
giFormSu

ess ) fAPPEND_TO_UPDATE("'");bu�er append with apostrophies (&update bu�er end ;&update bu�er length ; update value );APPEND_TO_UPDATE("'");gelse if (
gi result � 
giFormEmpty ) fAPPEND_TO_UPDATE("null");gelse fhAbandon attempt to pro
ess update request 77 i;gThis 
ode is used in se
tion 78.81. And on
e again, for the INSERT statement:#de�ne INSERT_VALUE_LEN 6000hAppend value to INSERT statement 81 i �
har insert value [INSERT_VALUE_LEN℄;
gi result = 
giFormString (form entry ; insert value ; INSERT_VALUE_LEN);if (
gi result � 
giFormSu

ess ) fAPPEND_TO_VALUES("'");bu�er append with apostrophies (&insert values end ;&insert values length ; insert value );APPEND_TO_VALUES("'");gelse if (
gi result � 
giFormEmpty ) fAPPEND_TO_VALUES("null");gelse fhAbandon attempt to pro
ess update request 77 i;gThis 
ode is used in se
tion 79.



x82 CGISQLITE DISPLAYING AN UPDATE FORM 2782. Appending the value is nearly identi
al with the 
ode for the bu�er append pro
edure, but apostrophiesmust be doubled in order to safely en
lose them within the apostrophies that delimit strings in SQLITEstatements.hFundamental pro
edures and stru
tures 16 i +�void bu�er append with apostrophies (bu�er end ref ; length remaining ref ; string )
har �BUFFER_END;int LENGTH_REMAINING;
har �string ;f 
har �string remaining = string ;while (string remaining [0℄ 6= '\0') fif (LENGTH_REMAINING � 2) ffprintf (
giOut ; "Buffer Overflow!");exit (0);gif ((�(BUFFER_END++) = �string remaining ) � '\'') f�(BUFFER_END++) = �string remaining ; =� Again �=��LENGTH_REMAINING;gstring remaining ++;��LENGTH_REMAINING;g�BUFFER_END = '\0';g



28 DISPLAYING THE DRILLDOWN LINKS CGISQLITE x8383. Displaying the Drilldown Links. Within the 
ontext of a single row from a given table, it makessense to o�er links to all tables that 
ontain our primary key as a foreign key and to limit the results to thiskey.In order to a

omplish this, we must look through the �eld names of every other table for a �eld with thesame name as the 
urrent table.hDisplay drilldown links 83 i �stru
t list �table iterator = tables ;while (table iterator ) fif (str
mp (table iterator~string ; table )) =� Ignore the 
urrent table �=f h Sear
h �elds for foreign key for our table 85 i;gtable iterator = table iterator~next ;gThis 
ode is used in se
tion 84.84. But if the row does not yet exist, then the drilldown links would be rendered meaningless.hUnless form is for INSERT, display drilldown links 84 i �if (:INSERT_REQUESTED) fhDisplay drilldown links 83 i;gThis 
ode is used in se
tion 10.85. Sin
e the 
allba
k will have to do the job, we pass it the table name to look for among the �elds.#de�ne SEARCH_FIELDS_LEN 1000h Sear
h �elds for foreign key for our table 85 i �
har sear
h �elds [SEARCH_FIELDS_LEN℄;snprintf (sear
h �elds ; SEARCH_FIELDS_LEN; "SELECT * FROM '%s' WHERE 1=0"; table iterator~string );SQLITE_EXEC(sear
h �elds ; sear
h �elds 
allba
k ; table );hGive up if there was any SQL error 4 i;This 
ode is used in se
tion 83.86. Hen
e the 
allba
k looks for pArg among the 
olumnNames and displays a link if a mat
h is found.The �rst �eld 
an be ignored sin
e that one should be the primary key for the foreign table and therefore
annot be a foreign key for our table.hCallba
k pro
edures 22 i +�int sear
h �elds 
allba
k (pArg ; arg
 ; argv ; 
olumnNames )void �pArg ;int arg
 ;
har ��argv ;
har ��
olumnNames ;f while (��arg
 > 0) fif (:str
mp (
olumnNames [arg
 ℄; pArg )) =� pArg is the 
urrent table name �=f hDisplay link to foreign table 87 i;ggg



x87 CGISQLITE DISPLAYING THE DRILLDOWN LINKS 2987. Our database 
onventions guarantee that the name of the �rst �eld is also the name of the table. Wemay also assume that the s:table query string variable o

urs and o

urs last, sin
e we must have had it inorder to rea
h this point, and we have in all pla
es only prepended to the query string. Using these fa
ts,we 
reate our pi�e
e de r�esistan
e, the foreign table link.#de�ne FOREIGN_TABLE 
olumnNames [0℄hDisplay link to foreign table 87 i �
har �new query string ;
har �last equal sign ;DUPLICATE_STRING(new query string ; e�e
tive query );last equal sign = strr
hr (new query string ; '=');�last equal sign = '\0';fprintf (
giOut ; "<a href=\"%s%s?%s=%s\">%s</a>\n"; 
giS
riptName ; 
giPathInfo ;new query string ;FOREIGN_TABLE; FOREIGN_TABLE);free (new query string );break; =� There is no need to look through the remaining �elds of the foreign table �=This 
ode is used in se
tion 86.



30 DIRECT SQL ACCESS CGISQLITE x8888. Dire
t SQL a

ess. Here we want to give the user a textarea in whi
h to type straight SQL. Then,the two a
tions o�ered for our dire
t SQL a

ess form will be:i. To exe
ute the 
urrent SQL statement.ii. To save the 
urrent SQL statement to a �le. In order to save queries, a dire
tory with the same nameas the database followed by ` 
gisqlite' should already exist. This is where we will store queries as simpleas
ii �les.#de�ne RAW_SQL_LEN 8000#de�ne PARAMETER_SQL_LEN 8000#de�ne QUERY_NAME_LEN 100#de�ne PARAMETER_LEN 50#de�ne ACTION_LEN 30hProvide dire
t SQL a

ess 88 i �
har query path [QUERY_PATH_LEN℄;
har parameter sql [PARAMETER_SQL_LEN℄;hDisplay HTML horizontal rule 117 i;strn
py (query path ;�lepath ; QUERY_PATH_LEN);strn
at (query path ; "_
gisqlite/"; QUERY_PATH_LEN);hRead dire
t SQL form variables 89 i;if (:str
mp (a
tion ; "Save")) fh Save raw sql 102 i;ghDisplay saved query links 98 i;hDisplay HTML horizontal rule 117 i;hDisplay form for dire
t SQL a

ess 90 i;hDisplay HTML horizontal rule 117 i;hParameterize sql statement 93 i;if (:str
mp (a
tion ; "Exe
ute tabulated")) fhExe
ute parameter sql and write HTML table 94 i;gelse if (:str
mp (a
tion ; "Exe
ute unformatted")) fhExe
ute parameter sql and write unformatted 95 i;gThis 
ode is used in se
tion 9.89. Here are all of the form variable we need.hRead dire
t SQL form variables 89 i �
har raw sql [RAW_SQL_LEN℄;
har query name [QUERY_NAME_LEN℄ = "";
har parameter [PARAMETER_LEN℄ = "";
har a
tion [ACTION_LEN℄;
giFormString ("sql"; raw sql ; RAW_SQL_LEN);
giFormString ("query_name"; query name ; QUERY_NAME_LEN);
giFormString ("parameter"; parameter ; PARAMETER_LEN);
giFormString ("a
tion"; a
tion ; ACTION_LEN);This 
ode is used in se
tion 88.



x90 CGISQLITE DIRECT SQL ACCESS 3190. Our form should o�er:i. Means to edit and to exe
ute the 
urrent SQL query.ii. Means to enter a parameter value.iii. Means to enter a �lename and to save the 
urrent SQL query there.hDisplay form for dire
t SQL a

ess 90 i �fprintf (
giOut ; "<form method=\"POST\" a
tion=\"%s%s?s.query=\">\n"; 
giS
riptName ; 
giPathInfo );hDisplay SQL form input 97 i;hDisplay parameter input 91 i;hDisplay saved query �lename input 92 i;fprintf (
giOut ; "</form>\n");This 
ode is used in se
tion 88.91. The se
ond of these is no more than a text input for the parameter value. We retain the parametersubmitted to us.hDisplay parameter input 91 i �fprintf (
giOut ; " with parameter:<input type=\"text\" name=\"parameter\" value=\"");
giHtmlEs
ape (parameter );fprintf (
giOut ; "\">\n");This 
ode is used in se
tion 90.92. The third of these is no more than a text input for the �lename and a submit button. We retain thequery name submitted to us.hDisplay saved query �lename input 92 i �fprintf (
giOut ; "or save as:<input type=\"text\" name=\"query_name\" value=\"");if (query [0℄ � '\0') f
giHtmlEs
ape (query name );gelse f
giHtmlEs
ape (query );gfprintf (
giOut ; "\">\n<input type=\"submit\" name=\"a
tion\" value=\"Save\">\n");This 
ode is used in se
tion 90.93. Parameterizing the raw sql statement is simpli�ed by the use of '%s' as the repla
ed text. This willwork so long as there are not more than thirteen o

uren
es.hParameterize sql statement 93 i �snprintf (parameter sql ; PARAMETER_SQL_LEN; raw sql ; parameter ; parameter ; parameter ; parameter ;parameter ; parameter ; parameter ; parameter ; parameter ; parameter ; parameter ; parameter ; parameter );This 
ode is used in se
tion 88.94. Our table browser 
allba
k will suÆ
e to display the results of our parameter sql statement as anHTML table.hExe
ute parameter sql and write HTML table 94 i �hBegin HTML table 118 i;display 
olumn names = 1;SQLITE_EXEC(parameter sql ; table browser 
allba
k ; "");hEnd HTML table 127 i;hGive up if there was any SQL error 4 i;This 
ode is used in se
tion 88.



32 DIRECT SQL ACCESS CGISQLITE x9595. For unformatted results, we will simply spit out the results, only es
aping for HTML spe
ial 
hara
tersand writing a terminating newline 
hara
ter.hExe
ute parameter sql and write unformatted 95 i �SQLITE_EXEC(parameter sql ; unformatted 
allba
k ;�);fprintf (
giOut ; "\n");hGive up if there was any SQL error 4 i;This 
ode is used in se
tion 88.96. Here is the 
allba
k for the unformatted results.hCallba
k pro
edures 22 i +�int unformatted 
allba
k (pArg ; arg
 ; argv ; 
olumnNames )void �pArg ;int arg
 ;
har ��argv ;
har ��
olumnNames ;f if (argv ) fint i;for (i = 0; i < arg
 ; ++i) fif (argv [i℄) 
giHtmlEs
ape (argv [i℄);ggreturn 0; =� This tells SQLITE to keep going. �=g97. Unless the user has requested to load a saved query, we will retain the SQL statement last submittedin the textarea both so that the user 
an modify it and so the user 
an see the SQL that was exe
uted. Also,the parameter last used should be retained.hDisplay SQL form input 97 i �fprintf (
giOut ; "<textarea name=\"sql\" 
ols=\"80\" rows=\"5\">\n");if (query [0℄ � '\0') f
giHtmlEs
ape (raw sql );gelse fhLoad requested query 100 i;gfprintf (
giOut ; "</textarea><br>\n""<input type=\"submit\" name=\"a
tion\" value=\"Exe
ute tabulated\">\n""<input type=\"submit\" name=\"a
tion\" value=\"Exe
ute unformatted\">\n");This 
ode is used in se
tion 90.



x98 CGISQLITE DIRECT SQL ACCESS 3398. Providing links for saved queries is little more than s
anning the dire
tory at query path .#de�ne QUERY_PATH_LEN 100hDisplay saved query links 98 i �stru
t dirent ��queries ;int n;n = s
andir (query path ;&queries ;&query sele
tor ; alphasort );if (n � 0) fint 
nt ;for (
nt = 0; 
nt < n; ++
nt ) ffprintf (
giOut ; "<a href=\"%s%s?s.query=%s\">%s</a>\n"; 
giS
riptName ; 
giPathInfo ;queries [
nt ℄~d name ; queries [
nt ℄~d name );ggThis 
ode is used in se
tion 88.99. The query sele
tor above simply reje
ts �lenames that begin with a `.'.hCallba
k pro
edures 22 i +�int query sele
tor (
onst stru
t dirent �entry )f return ((entry~d name )[0℄ 6= '.');g100. To load a requested query, we simply regurgitate the 
ontents of the 
hosen �le.hLoad requested query 100 i �strn
at (query path ; query ; QUERY_PATH_LEN);FILE �query �le = fopen (query path ; "r");if (query �le ) fint 
;while ((
 = fget
 (query �le )) 6= EOF) fhEs
ape HTML 
hara
ter 101 i;gf
lose (query �le );gThis 
ode is used in se
tion 97.101. We must write es
ape all o

urren
es of `<', `>', and `&' in appli
ant :html for our HTML textarea.hEs
ape HTML 
hara
ter 101 i �swit
h (
) f
ase '<': fprintf (
giOut ; "&lt;");break;
ase '>': fprintf (
giOut ; "&gt;");break;
ase '&': fprintf (
giOut ; "&amp;");break;default: fput
 (
; 
giOut );gThis 
ode is used in se
tion 100.



34 DIRECT SQL ACCESS CGISQLITE x102102. To save the query, we simply write it to the �lename given, provided the �lename is not blank. Butif the SQL is blank, we interpret this to mean that the query �le should be deleted.h Save raw sql 102 i �if (query name [0℄ � '\0') ffprintf (
giOut ; "Please type a name by whi
h this query should be known.<br>");gelse f
har save path [QUERY_PATH_LEN℄;strn
py (save path ; query path ; QUERY_PATH_LEN);strn
at (save path ; query name ; QUERY_PATH_LEN);if (raw sql [0℄ � '\0') fhUnlink save path 104 i;gelse fhWrite raw sql to save path 103 i;ggThis 
ode is used in se
tion 88.103. This is a very simple thing to do, but there is always something whi
h may go wrong when �le i/o isinvolved!hWrite raw sql to save path 103 i �FILE �query �le = fopen (save path ; "w");if (query �le ) ffprintf (query �le ; "%s"; raw sql );f
lose (query �le );fprintf (
giOut ; "<font 
olor=\"red\">""Your 
hanges to `%s' have been saved! :-)""</font><br>\n"; query name );gelse ffprintf (
giOut ; "<font 
olor=\"red\">""I 
ould not save to `%s'! :-(<br>""Perhaps this is an invalid filename?""</font><br>\n"; query name );gThis 
ode is used in se
tion 102.104. This is simpler still.hUnlink save path 104 i �unlink (save path );fprintf (
giOut ; "<font 
olor=\"red\">""I have removed the `%s' query.""</font><br>\n"; query name );This 
ode is used in se
tion 102.



x105 CGISQLITE A SUPPLEMENT FOR CGIC 35105. A Supplement for CGIC. Here is a pro
edure we need that CGIC is la
king. If the CGI requestis a POST, CGIC unfortunately o�ers no parsing whatsoever of the query string.hFundamental pro
edures and stru
tures 16 i +�int parseQueryString (query key ; bu�er ; bu�er len )
har �query key ;
har �bu�er ;int bu�er len ;f 
har �query pointer = 
giQueryString ;while (�query pointer 6= '\0') fhCopy value if query key mat
hes 106 i;hFind next query key 110 i;greturn 
giFormNotFound ;g106. If this is the query key we are looking for, 
opy its value into the bu�er.hCopy value if query key mat
hes 106 i �
har �key pointer = query key ;do fif (�key pointer � '\0') fif (�query pointer � '=') f =� This is it! We have found the requested query key. �=++query pointer ;hCopy value of query key 107 i;return 
giFormSu

ess ;gelse break;gg while (�(key pointer ++) � �(query pointer ++));This 
ode is used in se
tion 105.107. We 
opy the value until we rea
h a NULL or an ampersand.hCopy value of query key 107 i �while (�query pointer 6= '\0' ^ �query pointer 6= '&') fhUpdate bu�er len remaining 108 i;hCopy 
hara
ter 109 i;++query pointer ;++bu�er ;g�bu�er = '\0';This 
ode is used in se
tion 106.108. If the bu�er runs out of room, we end it with a � 
hara
ter and return 
giFormTrun
ated ;hUpdate bu�er len remaining 108 i �if (��bu�er len � 0) f�bu�er = '\0';return 
giFormTrun
ated ;gThis 
ode is used in se
tion 107.



36 A SUPPLEMENT FOR CGIC CGISQLITE x109109. All o

urren
es of `+' must be 
hanged to ` ' and all o

urren
es of `%' followed by two hexade
imaldigits must be 
hanged to the 
hara
ter whose as
ii 
ode is the hexade
imal number given.hCopy 
hara
ter 109 i �swit
h (�query pointer ) f
ase '%':f hConvert hexade
imal to as
ii 
hara
ter 111 i;break;g
ase '+':f �bu�er = ' ';break;gdefault:f �bu�er = �query pointer ;ggThis 
ode is used in se
tion 107.110. When we need to �nd the next query key, we simply advan
e until we rea
h an ampersand, then wepass it.hFind next query key 110 i �while (�query pointer 6= '&') fif (�query pointer � '\0') return 
giFormNotFound ;++query pointer ;g++query pointer ;This 
ode is used in se
tion 105.111. Now all we have left to implement is the hexade
imal 
onversion to as
ii.hConvert hexade
imal to as
ii 
hara
ter 111 i �int as
ii = 0;
har digit ;digit = �(++query pointer );hAdd hexade
imal digit 112 i;as
ii �= 4; =� The �rst digit is the high digit �=digit = �(++query pointer );hAdd hexade
imal digit 112 i;�bu�er = (
har) as
ii ;This 
ode is used in se
tion 109.



x112 CGISQLITE A SUPPLEMENT FOR CGIC 37112. If anything is wrong with a hexade
imal digit, then we will return an error 
ode.hAdd hexade
imal digit 112 i �if (digit < '0' _ digit > 'f') return 
giFormBadType ;if (digit � '9') fas
ii += (int)(digit � '0');gelse fif (digit > 'F') digit �= 32; =� Convert to upper 
ase �=if (digit < 'A' _ digit > 'F') return 
giFormBadType ;as
ii += (int)(digit � 'A' + 10);gThis 
ode is used in se
tion 111.



38 HTML MARKUP CGISQLITE x113113. HTML Markup.114. Here follows the pretty graphi
al stu�.115. We have 
hosen good old fashioned HTML.h Set 
ontent type 115 i �
giHeaderContentType ("text/html");This 
ode is used in se
tion 5.116. So let us begin!hBegin HTML do
ument 116 i �fprintf (
giOut ; "<html>\n");This 
ode is used in se
tion 5.117. We will use a horizontal rule to divide disparate material.hDisplay HTML horizontal rule 117 i �fprintf (
giOut ; "<hr>\n");This 
ode is used in se
tions 10 and 88.118. A bordered HTML table is a thing of simple beauty.hBegin HTML table 118 i �fprintf (
giOut ; "<table border>\n");This 
ode is used in se
tions 23, 26, 50, 53, and 94.119. Ea
h row begins thus:hBegin table row 119 i �fprintf (
giOut ; "<tr>\n");This 
ode is used in se
tions 23, 29, 31, 55, 59, 60, and 61.120. or thus:hBegin highlit table row 120 i �fprintf (
giOut ; "<tr bg
olor=\"yellow\">");This 
ode is used in se
tion 61.121. The header is bolded. Let's give it some 
olor too!hBegin table header 121 i �fprintf (
giOut ; "<th bg
olor=\"lightblue\">");This 
ode is used in se
tions 23, 29, and 55.122. And ends thus.hEnd table header 122 i �fprintf (
giOut ; "</th>\n");This 
ode is used in se
tions 23, 29, and 55.123. Ea
h 
ell begins thus:hBegin table 
ell 123 i �fprintf (
giOut ; "<td>");This 
ode is used in se
tions 23, 31, 55, 59, 60, and 61.



x128 CGISQLITE HTML MARKUP 39124. May 
ontain a NULL value,hDisplay HTML NULL 124 i �fprintf (
giOut ; "&nbsp");This 
ode is used in se
tion 32.125. And likewise ends.hEnd table 
ell 125 i �fprintf (
giOut ; "</td>");This 
ode is used in se
tions 23, 31, 55, 59, and 60.126. The row ends.hEnd table row 126 i �fprintf (
giOut ; "</tr>\n");This 
ode is used in se
tions 23, 29, 31, 55, and 60.127. Indeed, all good things must 
ome to an end.hEnd HTML table 127 i �fprintf (
giOut ; "</table>\n");This 
ode is used in se
tions 23, 26, 50, 53, and 94.128. And now for the grand �nale! Take a bow, maestro.hEnd HTML do
ument 128 i �fprintf (
giOut ; "</html>\n");This 
ode is used in se
tions 4, 5, and 14.a
tion : 88, 89.ACTION_LEN: 88, 89.alphasort : 98.APPEND_TO_FROM: 41, 46.APPEND_TO_INSERT: 66, 72, 79.APPEND_TO_SELECT: 40, 45, 48, 49.APPEND_TO_UPDATE: 65, 71, 78, 80.APPEND_TO_VALUES: 66, 72, 79, 81.APPEND_TO_WHERE: 42.appli
ant : 101.ARG: 3.arg
 : 22, 28, 29, 31, 37, 52, 55, 86, 96.argv : 22, 28, 31, 32, 37, 52, 57, 59, 61, 63, 86, 96.as
ii : 111, 112.bu�er : 105, 107, 108, 109, 111.bu�er append : 33, 40, 41, 42, 65, 66, 82.bu�er append with apostrophies : 80, 81, 82.BUFFER_END: 33, 82.bu�er end ref : 33, 82.bu�er len : 105, 108.
: 100.CALLBACK: 3.
gi result : 6, 64, 80, 81.
giCookieString : 6.
giFormBadType : 112.
giFormEmpty : 64, 80, 81.


giFormEntries : 73, 74.
giFormNotFound : 105, 110.
giFormString : 6, 64, 80, 81, 89.
giFormSu

ess : 6, 9, 10, 42, 64, 73, 74, 80,81, 106.
giFormTrun
ated : 108.
giHeaderContentType : 115.
giHeaderCookieSetString : 7.
giHtmlEs
ape : 30, 32, 55, 57, 91, 92, 96, 97.
giMain : 5.
giOut : 4, 8, 11, 13, 14, 23, 24, 25, 32, 33, 52, 53,56, 57, 59, 60, 61, 70, 77, 82, 87, 90, 91, 92, 95,97, 98, 101, 102, 103, 104, 116, 117, 118, 119,120, 121, 122, 123, 124, 125, 126, 127, 128.
giPathInfo : 8, 11, 13, 23, 24, 25, 53, 59, 60,87, 90, 98.
giQueryString : 23, 50, 53, 54, 59, 60, 69, 105.
giS
riptName : 7, 8, 11, 23, 24, 25, 53, 59,60, 87, 90, 98.
giServerName : 7.
giStringArrayFree : 73, 74.
nt : 98.
olumnNames : 22, 28, 30, 32, 37, 52, 55, 57,63, 86, 87, 96.
ompile tables list : 21, 22.
opy string to list : 18, 22, 38, 44.



40 HTML MARKUP CGISQLITE x128
reate sql for table : 26, 44, 50.d name : 98, 99.database : 3, 14, 15, 67.DESTINATION: 18.digit : 111, 112.dirent : 2, 98, 99.display 
olumn names : 26, 27, 29, 50, 94.DUPLICATE_STRING: 11, 18, 50, 63, 87.e�e
tive query : 11, 67, 68, 69, 87.end : 67.entry : 99.EOF: 100.equal pointer : 50.error 
ode : 3, 4.error text : 3, 4, 14.exit : 4, 13, 14, 33, 77, 82.f
lose : 100, 103.fget
 : 100.�eld : 37, 38, 40, 41, 42, 75, 76, 78, 79.�eld number : 49.�lepath : 9, 13, 14, 88.fopen : 100, 103.FOREIGN_TABLE: 87.form entries : 73, 74, 75, 76.form entry : 75, 76, 80, 81.fprintf : 4, 8, 11, 13, 14, 23, 24, 25, 32, 33, 52, 53,56, 57, 59, 60, 61, 70, 77, 82, 87, 90, 91, 92, 95,97, 98, 101, 102, 103, 104, 116, 117, 118, 119,120, 121, 122, 123, 124, 125, 126, 127, 128.fput
 : 101.free : 17, 50, 63, 87.free list : 17, 44.from bu�er : 41, 44, 46, 48.from bu�er end : 34, 41, 46.FROM_BUFFER_LENGTH: 44, 46.from bu�er length : 34, 41, 46.head : 18.html : 101.i: 29, 31, 37, 55, 67, 75, 76, 96.insert bu�er : 66.insert bu�er end : 66, 72.INSERT_BUFFER_LEN: 66.insert bu�er length : 66.INSERT_REQUESTED: 52, 84.insert value : 81.INSERT_VALUE_LEN: 81.insert values : 66, 72.insert values end : 66, 81.INSERT_VALUES_LEN: 66.insert values length : 66, 81.intera
tive : 26, 27, 31, 50.iterator : 23.

j: 67.join tables : 35, 36, 38, 44, 45.join tables 
allba
k : 35, 37.key : 51.KEY_LEN: 10, 12.key pointer : 106.last ampersand : 11.last equal sign : 87.LENGTH_REMAINING: 33, 82.length remaining ref : 33, 82.list: 16, 17, 18, 19, 20, 23, 34, 83.list pointer : 18.lst : 17, 20.mallo
 : 18, 69.n: 98.name : 32.NEW_INSTANCE: 18.new query string : 11, 53, 54, 87.next : 16, 17, 18, 20, 23, 83.o�set : 67.parameter : 89, 91, 93.PARAMETER_LEN: 88, 89.parameter sql : 88, 93, 94, 95.PARAMETER_SQL_LEN: 88, 93.pArg : 22, 28, 30, 37, 40, 41, 52, 56, 59, 61, 86, 96.parseQueryString : 9, 10, 42, 105.PASSWORD: 6, 7.password given : 6.password is 
orre
t : 5, 6.PASSWORD_LEN: 6.PATH_INFO: 9.primary key : 10, 12, 51, 52, 56, 67.queries : 98.query : 9, 92, 97, 100.query �le : 100, 103.query key : 105, 106.QUERY_LEN: 9.query name : 89, 92, 102, 103, 104.QUERY_NAME_LEN: 88, 89.query path : 88, 98, 100, 102.QUERY_PATH_LEN: 88, 98, 100, 102.query pointer : 50, 105, 106, 107, 109, 110, 111.query sele
tor : 98, 99.query string 
opy : 50.raw sql : 89, 93, 97, 102, 103.RAW_SQL_LEN: 88, 89.save path : 102, 103, 104.s
andir : 98.sear
h �elds : 85.sear
h �elds 
allba
k : 85, 86.SEARCH_FIELDS_LEN: 85.sele
t bu�er end : 34, 40, 45.



x128 CGISQLITE HTML MARKUP 41sele
t bu�er length : 34, 40, 45.sele
t �eld 
ount : 39, 40, 45, 49.sele
t �rst radio : 61, 62, 63.sele
t row : 51.SELECT_ROW_LEN: 51.sele
ted radio key : 42, 48, 58, 59, 60, 61, 63.show �elds : 35.SHOW_FIELDS_LEN: 35.SHOW_TABLES: 21.skip redundant �elds : 42, 43, 44.snprintf : 35, 51, 64, 85, 93.SOURCE: 18.sprintf : 67.SQL: 3.sql bu�er : 26, 44, 45.SQL_BUFFER_LENGTH: 26, 50.sql bu�er length : 44, 45.sql 
ontext bu�er : 50.sqlite : 3.SQLITE_BUSY: 14.sqlite busy timeout : 14.sqlite 
lose : 15.SQLITE_EXEC: 3, 14, 21, 26, 35, 50, 51, 65,66, 85, 94, 95.sqlite exe
 : 3.sqlite last insert rowid : 67.SQLITE_OK: 4.sqlite open : 3, 14.start : 67.str
hr : 50, 54, 67.str
mp : 6, 20, 61, 75, 76, 83, 86, 88.str
py : 18, 69.STRING: 40, 41, 42, 65, 66.string : 16, 17, 18, 20, 23, 33, 38, 44, 82, 83, 85.string exists : 20, 38, 50, 55.string remaining : 33, 82.strlen : 18, 30, 67, 69.strn
at : 88, 100, 102.strn
mp : 30.strn
py : 88, 102.strr
hr : 11, 87.table : 9, 10, 26, 35, 36, 44, 45, 46, 48, 51, 60, 63,64, 71, 72, 75, 76, 83, 85, 87.table browser 
allba
k : 26, 28, 50, 94.table iterator : 83, 85.TABLE_LEN: 9, 10.table name len : 30.TABLE_VAR: 9, 10, 11, 23.tables : 19, 22, 23, 38, 50, 55, 83.TYPE: 18.unformatted 
allba
k : 95, 96.unlink : 104.

update bu�er : 65.update bu�er end : 65, 71, 80.UPDATE_BUFFER_LEN: 65.update bu�er length : 65, 80.update key name : 64.UPDATE_KEY_NAME_LEN: 64.update key value : 64, 71.UPDATE_KEY_VALUE_LEN: 64.update row 
allba
k : 51, 52.update value : 80.UPDATE_VALUE_LEN: 80.value : 42.VALUE_LEN: 42.visited : 34, 38, 44.where bu�er : 44, 47, 48.where bu�er end : 34, 42, 47.WHERE_BUFFER_LEN: 34.WHERE_BUFFER_LENGTH: 44, 47.where bu�er length : 34, 42, 47.



42 NAMES OF THE SECTIONS CGISQLITEhAbandon attempt to pro
ess update request 77 i Used in se
tions 73, 74, 80, and 81.hAdd �eld and value to INSERT statement 79 i Used in se
tion 76.hAdd �eld and value to UPDATE statement 78 i Used in se
tion 75.hAdd hexade
imal digit 112 i Used in se
tion 111.hAppend ORDER BY 
lause to sql bu�er 49 i Used in se
tion 44.hAppend �eld to SELECT 
lause 40 i Used in se
tion 38.hAppend �elds to insert 74 i Used in se
tion 72.hAppend �elds to update 73 i Used in se
tion 71.hAppend join to from bu�er end 41 i Used in se
tion 38.hAppend restri
tion to where bu�er end 42 i Used in se
tion 38.hAppend value to INSERT statement 81 i Used in se
tion 79.hAppend value to UPDATE statement 80 i Used in se
tion 78.hAppend from bu�er and where bu�er to sql bu�er 48 i Used in se
tion 44.hAsk for password 8 i Used in se
tion 5.hBegin HTML do
ument 116 i Used in se
tion 5.hBegin HTML table 118 i Used in se
tions 23, 26, 50, 53, and 94.hBegin highlit table row 120 i Used in se
tion 61.hBegin row with primary key 59 i Used in se
tion 31.hBegin row with radio button 61 i Used in se
tion 59.hBegin table 
ell 123 i Used in se
tions 23, 31, 55, 59, 60, and 61.hBegin table header 121 i Used in se
tions 23, 29, and 55.hBegin table row 119 i Used in se
tions 23, 29, 31, 55, 59, 60, and 61.hBrowse table 26 i Used in se
tions 10 and 63.hBuild SQL INSERT statement 72 i Used in se
tion 66.hBuild SQL UPDATE statement 71 i Used in se
tion 65.hCallba
k pro
edures 22, 28, 37, 52, 86, 96, 99 i Used in se
tion 1.hChe
k password 6 i Used in se
tion 5.hClose database 15 i Used in se
tions 4 and 9.hConvert hexade
imal to as
ii 
hara
ter 111 i Used in se
tion 109.hCopy 
hara
ter 109 i Used in se
tion 107.hCopy value if query key mat
hes 106 i Used in se
tion 105.hCopy value of query key 107 i Used in se
tion 106.hCopy 
giQueryString 69 i Used in se
tion 10.hCreate radio buttons 63 i Used in se
tion 55.hCreate text entry 57 i Used in se
tion 55.hCreate update form 53 i Used in se
tion 52.hDispat
h �eld for SQL 
reation 38 i Used in se
tion 37.hDisplay HTML NULL 124 i Used in se
tion 32.hDisplay HTML horizontal rule 117 i Used in se
tions 10 and 88.hDisplay SQL form input 97 i Used in se
tion 90.hDisplay `home' link 25 i Used in se
tion 9.hDisplay `query' link 24 i Used in se
tion 9.hDisplay `tables' link 11 i Used in se
tion 10.hDisplay 
olumn names if we have not yet 29 i Used in se
tion 28.hDisplay drilldown links 83 i Used in se
tion 84.hDisplay form for dire
t SQL a

ess 90 i Used in se
tion 88.hDisplay link for new row 60 i Used in se
tion 26.hDisplay link to foreign table 87 i Used in se
tion 86.hDisplay parameter input 91 i Used in se
tion 90.hDisplay query 
ontext 50 i Used in se
tion 10.hDisplay saved query �lename input 92 i Used in se
tion 90.hDisplay saved query links 98 i Used in se
tion 88.



CGISQLITE NAMES OF THE SECTIONS 43hDisplay tables list 23 i Used in se
tion 10.hDisplay the primary key for the update form 56 i Used in se
tion 55.hDisplay update form 51 i Used in se
tion 10.hDisplay argv [i℄ 32 i Used in se
tion 31.hDisplay argv array 31 i Used in se
tion 28.hDisplay 
olumnNames [i℄ 30 i Used in se
tion 29.hEnd HTML do
ument 128 i Used in se
tions 4, 5, and 14.hEnd HTML table 127 i Used in se
tions 23, 26, 50, 53, and 94.hEnd table 
ell 125 i Used in se
tions 23, 31, 55, 59, and 60.hEnd table header 122 i Used in se
tions 23, 29, and 55.hEnd table row 126 i Used in se
tions 23, 29, 31, 55, and 60.hEs
ape HTML 
hara
ter 101 i Used in se
tion 100.hExe
ute parameter sql and write HTML table 94 i Used in se
tion 88.hExe
ute parameter sql and write unformatted 95 i Used in se
tion 88.hFind next query key 110 i Used in se
tion 105.hFundamental pro
edures and stru
tures 16, 17, 18, 33, 36, 44, 82, 105 i Used in se
tion 1.hGet required �lepath 13 i Used in se
tion 9.hGive up if there was any SQL error 4 i Used in se
tions 14, 21, 35, 51, 65, 66, 85, 94, and 95.hGlobal variables 3, 12, 19, 27, 34, 39, 43, 58, 62, 68 i Used in se
tion 1.h If ne
essary, perform updates 64 i Used in se
tion 10.h In
luded �les 2 i Used in se
tion 1.h Initialize from bu�er 46 i Used in se
tion 44.h Initialize sql bu�er 45 i Used in se
tion 44.h Initialize where bu�er 47 i Used in se
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