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aggregation function descriptions this section describes the aggregate functions that work on set of values. are often used with a group clause for group values in subsets. unless otherwise indicated, aggregated functions ignore null values. If you use an aggregate function in a statement that does not contain any group clause, it is equivalent to
grouping on all lines. for more information, see section 12.20.3, &€ ;eMysql group management for "most aggregate functions can be used as window functions. those that can be used in this way are indicated in their description of the syntax [Over clausel, which represents an optional clause. Over clause is described in section 12.21.2, &€ ceWindow
feature and syntax concepts, which also includes other information about using the window function. for numerical arguments, variance and standard deviation functions make a double value. Sume functions () and avg () return a decimal value for exact value arguments (integer or decimal number) and a double value for approximate nominal value
arguments (floating or double.) sum aggregated functions () and avg () do not work with time values. (convert values into numbers, losing everything after the first non-nomic character.) to overcome this problem, convert to numerical units, perform aggregate operation and convert back to a time value. examples: select Sec_to Time (Time To Sec
(Time Col))) from tbl name; select from days (to_days (data_col)) from tbl name; functions such as sum () or avg () that expect a numerical argument to launch the topic to a number if necessary. for set or enum values, the molten operation causes the oo of the underlying numerical value. Bit _and (), Bit or () and Bit_xor () () perform bit operations
before mysql 8.0, bit functions and operators required bigint (64-bit whole) arguments and returned bigint values, so they had a maximum range of 64 bits. non-bigint arguments with converts to bigint may occur before performing the operation and truncating. in mysql 8.0, the bit functions and operators allow arguments of type of binary string
(track, varbinary and blob) and return a similar value, which allows them to assume arguments and produce return values greater than 64 bit. for discussion on the evaluation of arguments and types of result for bit operations, see the introductory discussion in section 12.13, 4€ cebit functions and operators. avg [(distinct] expr) [over clause] returns
the average value of expr. the distinct option can be used to return the average of the distinct values of expr. if there are no corresponding rows, avg ()NULL. This function runs as a window function if over clause is present. Over clause is as described in Section 12.21.2, A¢ & = AWindow Functionality Concepts and Syntax “; Cannot be used with
distinct. mysql> Select Student Name, AVG (Test_Score) from the Student Name student group; Bit and (expr) [Over clause] returns bit by bit and all bits in expr. The result It depends on whether function argument values are evaluated as strings or binary numbers: binary string evaluation occurs when argument values have a binary string type
and the argument is not a hexadecimal, literal or null bit. The numerical evaluation takes place on the contrary, with the conversion of the value of the argument to 64-bit unsigned integer numbers as needed. The evaluation of the binary string produces a binary string of the same length as the argument values. If argument values have unequal
lengths, an ER INVALID BITY OPERANDS SIZE error occurs. If the argument size exceeds 511 bytes, an ER Invalid BITYWY AGGREGATE OPERANDS SIZE error occurs. Numerical evaluation produces an unsigned 64-bit integer. If there are no matching rows, bit and () returns a neutral value (all bits set to 1) having the same length as the
argument values. Null values do not affect the result unless all values are null. In this case, the result is a neutral value with the same length as the argument values. For more information on the discussion on the evaluation of arguments and result types, see the introductory discussion in Section 12.13 A¢ & —bit Functions and Operators”. If Bit_and
() is invoked from within the MySQL client, the binary string results display using hexadecimal notation, depending on the value of the --binary-as-hex. For more information about this option, see Section 4.5.1, & = Amysql A¢ &' = “the mysql command line client. Starting with MySQL 8.0.12, this function is executed as a window function if over clause
is present. Over clause is as described in Section 12.21.2, A¢ & = AWindow Functionality Concepts and Syntax”. Bit or (expr) [Over clause] returns bit by bit or all bits in expr. The type of result depends on whether the function argument values are evaluated as strings or binary numbers: binary string evaluation occurs when the argument values
have a binary string type and the argument is not a hexadecimal, literal bit or null. The numerical evaluation takes place on the contrary, with the conversion of the value of the argument to 64-bit unsigned integer numbers as needed. The evaluation of the binary string produces a binary string of the same length as the argument values. If argument
values have unequal lengths, an ER INVALID BITY OPERANDS SIZE error occurs. If the argument size exceeds 511 bytes, an ER Invalid BITYWY AGGREGATE OPERANDS SIZE error occurs. Numerical evaluation produces an unsigned 64-bit integer. If there are no matching rows, BIT OR () returns a neutral value (all bits set to 0) of the same
length as the argument values. The zero values affect the result unless all values are null. In this case, the result is a neutral value with the same length as the argument values. For more information on the discussion about evaluating arguments and result types, see the introductory discussion in Section 12.13 A¢ & — Abit Functions and Operators”. If
Bit OR () is invoked from within the MySQL client, the binary string results display using hexadecimal notation, depending on the value of the --binary-AS-Hex. --binary-AS-Hex. For more information about this option, see Section 4.5.1, “mysql “The MySQL command line client”. Starting with MySQL 8.0.12, this function is executed as a window
function if over clause is present. over clause is as described in Section 12.21.2, “Concepts and Syntax of the Functions of the MySQL command line client.” Window.A” BIT XOR (expr) [over clause] Returns the XOR bit of all bits expressed in espr. The type of result depends on whether the values of the function argument are evaluated as binary
strings or numbers: The evaluation of binary strings occurs when the values of the function argument have a binary string type and the argument is not literal hexadecimal, literal bit or literal NULL. The numerical evaluation takes place otherwise, converting the value of the arguments to 64-bit unsigned integers, if necessary. The evaluation of binary
strings produces a binary string of the same length as the argument values. If argument values have unequal lengths, an ER INVALID BITWISE OPERANDS SIZE error occurs. If the argument size exceeds 511 bytes, an ER INVALID BITWISE AGGREGATE OPERANDS SIZE error occurs. Numerical evaluation produces an unsigned 64-bit integer. If
there are no matching rows, BIT XOR () returns a neutral value (all bits set to 0) of the same length as the argument values. NULL values do not affect the result unless all values are NULL. In this case, the result is a neutral value with the same length as the argument values. For more information on argument evaluation and result types, see the
introductory discussion in Section 12.13, “Bit Functions and Operators”.If BIT XOR () is invoked by the mysql client, binary string results are displayed using hexadecimal notation, depending on the value of --binary-as-hex. For more information about this option, see Section 4.5.1, “mysql “The MySQL command line client”. Starting with MySQL
8.0.12, this function is executed as a window function if over clause is present. over clause is as described in Section 12.21.2, “Concepts and Syntax of the Functions of the MySQL command line client.” Window.A” COUNT (expr) [over clause] Returns a count of the number of non-NULL values of espr in rows retrieved from a SELECT statement. The
result is a BIGINT value. If there are no matching rows, COUNT () returns 0. This function is executed as a window function if over clause is present. over clause is as described in Section 12.21.2, “Concepts and Syntaxes of the Window Function”. mysql> SELECT student.student name,COUNT (*) FROM student,course WHERE

student.student id=course.student id GROUP B Student name; COUNT (¥) is slightly different as it returns a count of the number of rows retrieved, whether or not they contain NULL values. For storage engines like InnoDB, storing an exact count of lines is problematic. Multiple transactions can occur at the same time, each of which can affect the
count. InnoDB does not keep an internal row count in a table because simultaneous transactions could “see” several row numbers at the same time. As a result, SELECT COUNT (*) statements only count visible to the current transaction. From MySQL 8.0.13, select the count (*) from TBL. NAME The performance of the query for InnoDB tables is
optimized for single-thread workloads if there are no extra clauses such as where or group. InnoDB Process Select counting statements (*) by crossing the smallest available secondary index unless an index or optimist tip directs the optimizer to use a different index. If a secondary index is not present, the InnoDB processes Select the Count (*)
instructions by scanning the cluster index. Select Count processing (*) Instructions take some time if index records are not entirely in the buffer pool. For a faster count, create a table and let the application update based on the inserts and delete it. However, this method may not resize well in situations where thousands of simultaneous transactions
are starting updates at the same table. If an approximate count is sufficient, use the status of the Show table. InnoDB Handles Select the count (*) and select the counting operations (1) in the same way. There is no difference in performance. For MyISAM tables, the (*) count is optimized to return very quickly if the selected recovers from a table, no
other columns are recovered and there is no clause. For example: MySQL> Select count (*) from the student; This optimization applies only to Myisam tables, since an exact line count is stored for this storage engine and can be accessed very quickly. The count (1) is subject only to the same optimization if the first column is defined as non-nuclear.
Counting (SEXPR, [expr ...]) returns a count of the number of rows with different EXPR values not null. If there are no matching rows, counting (distinct) yields 0. MySQL> Select count (distinct results) from the student; In MySQL, you can get the number of distinct expression combinations that contain nothing by giving a list of expressions. In
standard SQL, you should concatenate all expressions within the count (distinct ...). GROUP_CONCAT (EXPR) This function returns a string result with non-null values chained by a group. Returns NULL if there are no values. The complete syntax is as follows: Group Concat ([distinct] EXPR [, EXPR ...] [Order for {Unsigned INTEGER | COL NAME |
EXPR} [ASC | DESC] [, COL NAME ...]J] [Separator STR VAL]]) MySQL> Select Student Name, Group Concat (Test Score) from Student Name student group; Or: MySQL> Select Student Name, Group Concat (Sense Test SoRS Order by Test Score Desc separator ") from Student Name student group; In MySQL, you can get the chained values ofof
expressions. To remove duplicate values, use the separate clause. To sort the values in the result, use the order by clause. To order in reverse order, add the Desc keyword to the name of the column you are ordering in clause order. The default is ascending order; This can be explicitly specified using the ASC keyword. The default separator between
values in a group is the comma (,). An explicitly separator, use the separator followed by the literal value of the string that must be entered between the group values. To delete the separator completely, specify the separator '. The result is truncated to the maximum length provided by the group concat max len system variable, which has a default
value of 1024. The value can be set higher, although the maximum effective length of the return value is bound by the value of max aw packed packet. The syntax to change the value of group concat max len to Runtime is the following, where Val is a whole number without sign: set [Global | Session] group concat max len = val; The return value is
a non-binary or binary string, depending on whether the arguments are non-binary strings. The result type is text or blob unless group concat max len is less than or equal to 512, in which case the result type is Varchar or Varbinary. If group concat () is invoked from within the MySQL client, the display of binary string results using the hexadecimal
notation, depending on the value of the --Binary-AS-HEX. For more information on this option, see section 4.5.1, A¢a-a "MySQL A ¢ a,—"The MySQL command line client. Also look at Concat () and Concat Ws (): Section 11.8, A ¢ 4,- "Functions and operators of structures and operators. JSON Arrayagg (COL OR _EXPR) [OVER CLAUSE]
Aggregate a result set as a single JSON array whose elements consist of rows. The order of items in this array is undefined. The function acts on a column or an expression that evaluates a single value. Returns NULL if the result does not contain rows or in the event of an error. Starting from MySQL 8.0.14, this function is performed as a window
function if it is present over clause. Over Clause is as described in section 12.21.2, A ¢ 4,— & "Window concepts of functionality and syntax". MySQL> Select O_ID, attribute, value from T3; + ------ + e s + - + | o_id | attribute | value |. + ------ + + - + |2 |. Color |. Red |. | 2 |. Fabric |. Silk |. | 3 | Color |. Green |. | 3 |. Form |.
Square |. + - - + + + 4 lines in set (0.00 sec) MySQL> Select O_ID, JSON Arrayagg (attribute) as attributes> from the T3 Group of o _id; + + + | o_id | attributes |. + ------ o + |2 |. ["Color", "fabric"] | 3 |. ["Color", "shape" 1| + + + 2 lines in Set (0.00 sec) JSON_OBJJJJJJECTAGG
(key, value) [OVER CLAUSE ] Takes two columns names or expressions such as topics, the first of these used as a key and the second as a value and returns a JSON object containing key value pairs. Return NULL if the Result does not contain lines or in the event of an error. An error occurs if any key name is null or the number of arguments is not
equal to 2. starting from 8.0.14, this function is performed as a window function if there is over clause. Over clause is as described in section 12.21.2, “Window Concepts of functionality and syntax.” mysql> Select O_ID, Attributed, Value from T3; + + + + | O_ID |. Attributed |. Value |.J "red", "fabric": "Seta" | 3 | {"color"} "green",
"shape": When the
result of this function is normalized, the values with duplicate keys are discarded. In line with the data type specifications MySQL JSON that do not allow duplicate keys, only the last value found is used with that key in the returned object (“last duplicate key win”). This means that the result of using this function on columns from a SELECT can
depend on the order in which the rows are returned, which is not guaranteed. When used as window function, if there are duplicate keys within a frame, only the last value for the key is present in the result. The key value of the last line of the frame is deterministic if the specific ORDER BY guarantees that the values have a specific order. Otherwise,
the resulting value of the key is undetermined. Consider the following: mysql> CREATE TABLE t(c VARCHAR(10), i INT); Query OK, 0 rows concerned (0.33 sec) mysql> INSERT INTO t VALUES ('key', 3), ('key', 4), ('key', 5); Query OK, 3 affected rows (0.10 sec) Registration: 3 Duplications: 5} | + + 1 line in set (0.00 sec) mysql>
DETE DA T; OK, 3 rows hit (0.08 sec) mysql> INSERT INTO t VALUES ('key', 3), (‘'key', 5), (‘'key', 4); Query OK, 3 hit rows (0.06 sec) Registration: 3 Duplications: I'm sorry. 1 row in set (0.00 sec) The key chosen by the last query is non-deterministic. If you prefer a particular key order, you can invoke JSON OBJECTAGG() as a window function
including a OVER clause with a specific ORD BY to impose a particular order on the frame rows. The following examples show what happens with and without ORDER BY for some different frame specifications. Without ORDERANCE, the frame is the entire partition: mysql> SELECT JSON_OBJECTAGG(c, i) OVER () AS json_object DA T; +------- ===+ |
json object | +----------- + | {"key": I F4} | +------m-m-- + With ORDER BY, where the frame is the default range BETWEEN UNBUNDED PRECEDENCE ROW (in ascending and descending order): mysql> SELECT JSON OBJECTAGGG (c, i) OVER (ORDER BY (i) AS json object FROM t; +------------- +| json_object | +------------- + | {A”keyA”: 3} | {A’keyA”: 4} |
{A”keyA”: 5} | +--mmeeeee- + mysql> SELECT JSON_OBJECTAGG (c, i) OVER (ORDER by i DESC) AS json object FROM t; +------------- +|Json_object | +------------- +| {A”keyA”: 5} | {A”keyA”: 4} | {A”keyA”: 3} | +---mmmeer- + With BY ORDER and an explicit frame of the whole partition: mysql> SELECT JSON_ OBJECTAGGGG ( (c) (i) OVER (ORDER FROM
ROWS BETWEEN) UNBUNDED PREFERENCE AND UNBUNDED SIGNED) AS json object DA t; +------------- +| json_object | +------------- +| {A”keyA”: 5} | {A”keyA”: 5} | {A”keyA”: 5} | +--rrmmeeeme- + To return a particular key value (such as the smallest or largest), include a value of a LIMIT Clause parameter in the appropriate query. Example: mysql>
SELECT JSON_OBJECTAGG (c, i) OVER (ORDER by i) AS json object DA t LIMIT 1; +------------- + | json_object | +------------- + | {A”keyA”: 3} | +--mmmmee- + mysql> SELECT JSON_OBJECTAGGGG (c, i) OVER (ORDER by i DESC) AS json_object DA t LIMIT 1; +------------- + | json_object | +------------- + | {A”keyA”: 5} | +---mmmrm- + See Normalizing, merging,
and autowrapping of JSON values for more information and examples. MAX ([DISTINCT] expr) [over clause] Returns the maximum expression value. MAX () can accept a string argument; in such cases, it returns the maximum value of the string. See Section 8.3.1, “How MySQL uses indexes”. The DISTINCT keyword can be used to find the maximum
of distinct expression values, however it produces the same result as the DISTINCT omission. If there are no matching rows, MAX () returns NULL. This function is executed as a window function if over clause is present. over clause is as described in Section 12.21.2, “Concepts and Syntax of Window Functions”; cannot be used with DISTINCT.
mysql> SELECT student name, MIN (test_score), MAX (test score) FROM student GROUP BY student name; For MAX (), MySQL currently compares the ENUM and SET columns for their string value rather than for the relative position of the string in the set. This is different from how ORDER BY compares them. MIN ([DISTINCT] expr)

[over clause] Returns the minimum expression value. MIN () can accept a string argument; in such cases, it returns the minimum value of the string. See Section 8.3.1, “How MySQL uses indexes”. The DISTINCT keyword can be used to find the minimum of distinct expression values, however, it produces the same result as the DISTINCT omission. If
there are no matching rows, MIN () returns NULL. This function is executed as a window function if over clause is present. is as described in Section 12.21.2, “Concepts and Syntax of Window Functions”; cannot be used with DISTINCT. mysql> SELECT student name, MIN (test_score), MAX (test score) FROM student GROUP BY student name; for
MIN (), MySQL MySQL Compare the Enum columns and set with their string value rather than with the relative string position in the set. This differs from how Order by compares them. STD (EXPR) [Over Clause] STD () is synonymous with the standard SQL Stddev Pop () function, provided as the MySQL extension. If there are no corresponding
rows, STD () returns NULL. This function is performed as a window function if over clause is present. OVER _CLAUSE is as described in section 12.21.2, a € ceAnceptual Prato function and syntaxa €. STDDEV (Expr) [over clause] stddev () is a synonym of the standard SQL function stddev_pop (), scheduled for compatibility with Oracle. If there are no
corresponding rows, STDDEV () returns NULL. This function is performed as a window function if over clause is present. OVER _CLAUSE is as described in section 12.21.2, & € ceAnceptual Prato function and syntaxa €. STDDEV _POP (EXPR) [OVER CLAUSE] Returns the standard deviation of the Expr population (the square root of var pop ()). It is
also possible to use STD () or STDDEV (), which are equivalent but not standard SQL. If there are no corresponding rows, stddev_pop () returns null. This function is performed as a window function if over clause is present. OVER CLAUSE is as described in section 12.21.2, & € ceAnceptual Prato function and syntaxa €. STDDEV_SAMP (Expr)

[over clause] Returns the standard deviation of the Expr sample (the square root of var samp (). If there are no corresponding rows, stddev_samp () returns null. This function is performed as a window function if over clause is present. OVER CLAUSE is as described in section 12.21.2, a € ;eContical lawn function and syntaxa €. SUM ([DISTINCT]
EXPR) [OVER CLAUSE] Returns the expiration amount. If the return set has no lines, SUM () returns null. The distinct keyword can be used to add only the distinct expr values. If there are no corresponding rows, sum () returns null. This function is performed as a window function if over clause is present. over clause is As described in section
12.21.2, a € eConceptual facial function and syntaxa €; it cannot be used with a distinct. var pop (Expr) [over clause] returns the standard variance of the experienced population. It considers files C ome the entire population, not as a sample, then has the number of rows as a denominator. It is also possible to use variance (), which is equivalent but
is not standard SQL. If there are no corresponding rows, var_pop () returns null. This function is performed as a window function if over clause is present. OVER_CLAUSE is as described in section 12.21.2, & € ceAnceptual Prato function and syntaxa €. VAR SAMP (EXPR) [OVER_CLAUSE] Returns the sample variance of Expr. Ie, the denominator is
the number of lines less one. If there are no corresponding rows, VAR SAMP () returns NULL. This function comes As a window function if over clause is present. OVER CLAUSE is as described in section 12.21.2, a € ceAnceptual Prato function and syntaxa €. Variance (Expr) [over clause] Returns the population population standard by expr.
VARIANCE() is a synonym for the standard SQL function VAR POP(,) provided as the MySQL extension. If there are no corresponding rows, VARIANCE() returns NULL. This function is performed as a window function if over clause is present. over clause is as described in Section 12.21.2, “Lawn and Syntax Functional Concepts”. Page 2 12.20.2
GROUP PER Modules GROUP BY allows a modifier with ROLLUP that causes a summary output to include extra rows representing top level summary operations (i.e. super-aggregate). ROLLUP therefore allows you to answer questions at multiple levels of analysis with only one query. For example, ROLLUP can be used to support OLAP operations
(online analytics). Suppose a sales table has year, country, product and profit columns for registering the profitability of sales: CREATE TABLE sales (year INT, country VARCHAR(20,) product VARCHAR(32,) profit INT ); To sum up the contents of the table per year, use a simple GROUP in this way: mysql> SELECT year, SUM (profit) AS profit from
sales GROUP per year; +--+--+++ | anno | profit | +--+--+++4+++ | 2000 | 4525 | 2001 | 3010 | +--+--+--++++ The output shows total profit (aggregated) for each year. To determine also the summarised total profit over all years, you need to add individual values yourself or execute an additional question. Or you can use ROLLUP, which provides both
levels of analysis with a single query. Adding a modifier WITH ROLLUP to GROUP BY clause the query produces another line (super-aggregate) showing the big total on all values of the year: mysql> SELECT year, SUM (profit) AS profit from sales GROUP-Year with ROLLUP; +----+----4+--++4+++ | year | | profit | ---+---+-+ | 2000 | The NULL value in the
year column identifies the total super-aggregate line. ROLLUP has a more complex effect when there are multiple GROUP BY columns. In this case, whenever there is a value change in any but the last grouping column, the query produces a super-aggregated sum row. For example, without ROLLUP, a summary of the year-based sales table, country
and product may look like this, where output indicates synthesis values only at the year/country/product analysis level: mysql> SELECT year, country, product, SUM (profit) AS profit from sales GROUP BY year, country, product;| year | Country | Product | profit | | | | USA | ©~ | USA | 75 | With added rollup, the query produces several additional lines:
MySQL> Year Select, Select,
-------------- Following each series of product lines for a given year and country, a super-aggregate sum line appears that shows the total for all products. These rows have the product column set to NULL. Following each set of rows for a given year, a super-aggregate sum line is displayed, showing the total for all countries and products. These rows
have the country and the columns of the products set on NULL. Finally, following all other lines, a super-aggregate sum line appears, showing the total for all years, countries and products. This line has year, country and product columns set to NULL. NULL indicators in each super-aggregated line are produced when the line is sent to the client. The
server looks at the columns called in the GROUP BY clause following the leftmost one that has changed value. For any column of the result set with a name corresponding to one of these names, its value is set to NULL. (If you specify grouping columns by column location, the server identifies which columns set to NULL by location.) Since NULL
values in super-aggregated rows are inserted into the result set at such a late stage in query processing, you can test them as NULL values only in the selected list or in the HAVING clause. You can't test them as NULL values under union conditions or the WHERE clause to determine which rows you select. For example, you can't add WHERE IS
NULL product to the query to delete from the output all super-aggregated rows. NULL values appear as NULL on the client side and can be tested as such using any MySQL client programming interface. However, at this point, it is not possible to distinguish whether a NULL represents a regular grouped value or a super-aggregated value. To test the
distinction, use the GROUPING function)(, described below. Previously, MySQL did not allow the use of DISTINCT or ORDIN BY in a query with an option WITH ROLLUP. This restriction is revoked in MySQL 8.0.12 and subsequently. (Bug #87450, Bug #86311, Bug #26640100, BugFor DA GROUP ... with ROLLUP questions, to check if NULL values
in result resultSuper-aggregate values, the GROUPING() function is available for use in the selected list, HAVING clause, and (like MySQL 8.0.12) ORDER BY clause. For example, GROUPING(year) returns 1 when NULL in the year column occurs in a super-aggregated row, and or otherwise. Similarly, GROUPING (country) and GROUPING (product)
return 1 for the super-aggregated NULL values in the country and product columns respectively: ;) With moreArguments, grouping () Returns a result representing a bit mask, combines the results for each expression, with the lowest order bit corresponding to the rightmost expression result. For example, grouping (year, country, product) is

evaluated like this: Result for grouping (product) + Result for grouping (country) Select * from T1; + ------ + - + e + | Name |. Size |. Quantity |. + ------ + + e + | Ball |. Small |. 10 |. | Ball |. LARGE |. 20 |. | Ball |. NULL |. 5 |. |. | Hoop |. Small |. 15 |. | Hoop |. LARGE |. 5 |. |. | Hoop |. NULL |. 3 |. + + + + A simple
rollup operation produces these results, where it is not so easy to distinguish null values in the super-aggregate Rows from null values in grouped row rules: mysql> Select name, size, sum (quantity) as quantity from group T1 by name, size with rollup; + + + + | Name |. Size |. Quantity |. + + + + | Ball |. NULL |. 5| |
| Ball |. LARGE |. 20 |. | Ball |. Small |. 10 |. |. Ball |. NULL |. 35 |. | Hoop |. NULL |. 3 |. | Hoop |. LARGE |. 5 |. | Hoop |. Small |. 15 |. | Hoop |. NULL |. NULL |. 23 |. | NULL |. NULL |. NULL |. 58 |. + + + + Using grouping () To replace labels for super-aggregated NULL values makes the result easier Interpreting: MySQL> Select if
(grouping (name) = 1, 'All items', name) as a name, if (grouping (size) = 1, 'All dimensions', size) as a size, sum (quantity) as quantities from the T1 group, size with rollup; + + + + | Name |. Dimensions |. Quantity |. + + + + | Ball |. NULL |. 5| | Ball |. Great |. 20 |. | Ball |. Small | 10 |. | Ball |. All sizes |.
35|. | Hoop |. NULL |. 3 | | Hoop |. Great |. 5 | | Hoop |. Small | 15 | | Hoop |. All sizes |. 23 |. | All products | All sizes | + +

Other considerations When using ROLLUP The following discussion lists some specific behaviors of ROLLUP’s MySQL implementation. Before MySQL 8.0.12, when using ROLLUP, you cannot use the ORDER BY clause to order results. In other words, ROLLUP and
ORDER BY excluded each other in MySQL. However, you still have some control over the order. To bypass the restriction that prevents using ROLLUP with ORDER BY and obtain a specific order of sorting of grouped results, generate the set of grouped results as a derived table and apply ORDER BY. For example: mysql> SELECT * FROM (SELECT
year, SUM (profit) AS useful from SALDI GROUPS of sales per year WITH ROLLUPPO) AS dt ORDINE-- From MySQL 8.0.12, ORDER BY and ROLLUP can be used together, which allows the use of ORDER BY and GROUPING () to obtain a specific order of grouped results. For example: mysql> SELECT Year, SUM (useful) AS Profit from sales GROUP
per year WITH GROUP ROLLUPPO ORDER FOR GROUP (year) DESC; +------ +--+--++ |+|Use annual |+--+--+----+--+4+++NULLO | 7535| 4525| 2001 | 3010 | +-- In both cases, the super-aggregate sum rows order with the lines from which they are calculated, and their placement depends on the order order (in the end for the ascending order, at the
beginning for the descending order). LIMIT can be used to limit the number of lines returned to the client. LIMIT is applied after the ROLLUP, so the limit applies against additional rows added by ROLLUP. Body, body, body, body, body, body, body, body (For information on unaggregated columns and GROUP BY, see Section 12.20.3, “MySQL
Management of GROUP BY”). In this case, the server is free to choose any value from this unaggregated column in the summary rows, including additional rows added by WITH ROLLUP. For example, in the following query, country is a non-aggregated column that does not appear in the BY GROUP list and the values chosen for this column are not

decisive:SELECT year, country, SUM (profit) AS Profit FROM Sales GROUP FOR Year WITH ROLLUPP; + + + + |year | Country Country | 2000 | 4525 | 2001 | 3010 | NULL _STATI United | 7535 | + ------ + + + + This behavior is allowed when the Only Full Group BY SQL mode is not activated . If this mode is enabled,
the server rejects the query as illegal because the country is not listed in the Group By clause. With only full group by enabled, it is however possible to run the query using the function any value () for non-determinative columns: mysql> select year, any value (country) as country, sum (profit) as useful from sales group per year with rollupo ; + ------
+ - + e + | year | Country | + ------ + + + + | 2000 | India | 4525 | 2001 | United States | 3010 | NULL | 7535 | + + + + + Page 3 12.20.33, MySQL Handling of Group by SQL-92 and the previous ones does not allow query to select List, Having Condition, or Order by List refers to ungregated columns

that are not named in the Group By clause. For example, this query is illegal in the standard SQL-92 because the column of the non-aggregate name in the selection list does not appear in the Group by: Select O.Custid, C.Name, Max (O.Payment) from Orders as or , Customers AS C WHERE O.CUSTID = C.CUSTID GROUP by O.CUSTID; For the query
to be legal in SQL-92, the name column must be omitted from the Select list or named in the Group By clause. SQL: 1999 and subsequent allows such non-aggregate for the optional T301 function if they are functionally dependent on the Group by columns: if there is such a relationship between name and custid, the query is legal. This would occur,
for example, if it was a primary customer key. MySQL implements the detection of functional dependence. If the mode only full group by sql is enabled (by default), mysql rejects queries for which the select list, the having condition or the order by list refer to ungregated columns that are not named in the group by clause and are not functionally
Employees from them. MySQL also allows you to use a non-aggregate column not named in the Group By clause when the SQL ONLY FULL GROUP_BY mode is enabled, provided that the column is limited to a single value, as shown in the following example: MySQL> Create Table MyTable (-> ID int unsigned not null primary k ery, -> a varchar (10),
-> b int ->); mysql> INSERT INTO mytable -> VALUES (1, a abc ', 1000), -> (2, & abc', 2000), -> (3, & def ', 4000); mysql> Set Session sql mode = sys.list_ add (@ session.qg L_mode, 8 ONLY FULL GROUP_BY '); mysql> SELECT to, SUM (b) FROM mytable WHERE a = & abc '; + ------ + e +a|SUM (b) | + - + - +|+]3000 | + - + -
+ It is also possible to have more than one non-aggregated column gate element nella SELECT list when using ONLY FULL GROUP_BY. In this case, each column must be limited to a single value in the WHERE clause, and all these limiting conditions must be joined by logical AND, as here: mysql> DROP TABLE IF EXISTS mytable; mysql> CREATE
TABLE mytable (-> id INT UNSIGNED NOT PRIMARY KEY, -> a VARY CHAR (10), -> b VARCHAR (10), -> ¢ cI'm... This makes MySQL accept the previous query. In this case, the server is free to choose any value from each group, so unless they are the same, the chosen values are not deterministic, which is probably not what you want. In addition,
the selection of values from each group cannot be affected by adding an ORDER BY clause. The selection of the results takes place after the selection of the values and ORDER BY does not affect the value of each group chosen by the server. Disable SOLO FULL _GROUP_BY is useful especially when you know that, due to some data properties, all
values in each unaggregated column not named in the BY GROUP are the same for each group. You can achieve the same effect without disable SOLO FULL GROUP_BY using ANY VALUE() to refer to the unaggregated column. The following discussion demonstrates functional dependence, MySQL error message produces when functional
dependence is absent, and ways of causing MySQL to accept a query in the absence of functional dependence. This question may be invalid with ONLY FULL GROUP_BY enabled because the unaggregated address columnSelected is not named in the Group By clause: SELECT name, address, Max (Age) from T Group by name; The query is valid if the
name is a primary key of t or is a unique null column. In such cases, MySQL recognizes that the selected column depends functionally from a grouping column. For example, if the name is a primary key, its value determines the value of the address because each group has only one value of the primary key and therefore a single line. As a result, there
is no casual in choosing the value of the address in a group and there is no need to refuse the query. The query is not valid if the name is not a primary key of T or a unique null column. In this case, no functional dependence can be defered and an error occurs: MySQL> SELECT name, address, Max (Age) from T Group by Name; Error 1055 (42000):
Expression # 2 of the Select list is not in Group by clause and contains not aggregated mydb.t.Address mydb.t.Address column It does not depend functionally from the columns in the Group by clause; This is incompatible with sql mode = single fulll group by if you know, for a given data set, each value of the name actually determines the value of
the address uniquely, the address is effectively dependent on the name. To tell MySQL to accept the query, you can use the Any Value () function: Select Name, Any Value (address), Max (ETA) from T Group by name; Alternatively, disable only FULL GROUP BY. The previous example is quite simple, however. In particular, it is unlikely to grow up on
a single primary key column because each group would contain a single line. For additional examples that show functional dependence in more complex queries, see section 12.20.4, A ¢ 4,— & "Functional dependency detection". If a query has aggregated functions and no group clause, it cannot contain columns not Aggregate in the Select list, have
conditions or sort by list with only FULL. GROUP_BY Enabled: MySQL> Select the name, MAX (ETA) from T; error 1140 (42000): in aggregate queries without group by, Expression # 1 of Select list contains column Not aggregate "mydb.t.name"; this is incompatible with sql mode = only full group by without group by, there is a single group and is
not deterministic, what value named to choose for the group. Here too, any value () It can be used, if it is irrelevant that name-value MySQL chooses: Select Any Value (name), Max (EGT) of T; Only Full Group By also concerns the management of queries that use Distint and Order by. Consider the case of a t Table with three columns C 1, C2 and C3
that contains these lines: C1 C2 C3 12 A3 4 B 1 2 C Suppose we do next queries, waiting for the results to be ordered from C3: select C1 DistinCT, C2 from T Order by C3; To order the result, duplicate must be deleted first. But to do it, should we keep the first line or the third? This arbitrary influences chosen of the retained value of the C3, which in
turn influences the order and makes it arbitrary as well. To avoid this problem, a query with distinct and order by is rejected as invalid if any order by expression does not meet at least one of the following conditions: the expression is equal to one in the selection list all the reference columns Expression and belonging to the selected query tables are
elements of the selection list another MySQL extension to SQL standard allows references in the HAVING clause to alias expressions in the selection list. For example, the following query yields named values that occur only once in table orders: Select Name, Count from orders group by name having count (name) = 1; The MySQL extension allows the
use of an alias in the HAVING clause for the aggregate column: Select Name, Count AS C from group orders by name having C 1; SQL Standard only allows column expressions in GROUP BY clauses, so a statement of this type is not valid because Floor (Value / 100) is a Noncolumn expression: Select ID, Floor (Value / 100) from Name Tabella Group
by ID, ID, MySQL extends SQL Standard to allow non-column expressions in a claus group and considers the valid previous declaration valid. Even standard SQL does not allow alias in the clauses group. MySQL extends the standard SQL to allow alias, so another way to write the query is the following: Select ID, Plan (Value / 100) as Val Da

TBL NAME Group for ID, Val; The Alias Val is considered a column expression in the Group By clause. In the presence of a non-Coolumn expression in the Group By clause, mySQL recognizes equality between such expression and expressions in the Select list. This means that with Solo Full Group BY SQL enabled mode, the query containing group
using ID, the floor (value / 100) is valid because the same expression of the floor () occurs in the Select list. However, mysql does not try to recognize functional dependence from the group by non-non-non-non-non-non-non-non-non-non-non-query, so it is not valid with only full group by enabled, even if the third selected expression is a simple
formula of the ID and floor column () expression In the clause group: Select ID, Floor (Value / 100), ID + Floor (Value / 100) from TBL Name Group by ID, Palls (Value / 100); An alternative solution is to use a derived table: select ID, F, ID + F DA (Select ID, Floor (Value / 100) as F from the TBL Name group via ID, Plan (Value / 100)) as DT; Page 4
12.20.4A, Functional Dependency Detection The following discussion offers different examples of the ways in which MySQL detects functional dependencies. Examples use this notation: {x} -> {y} Understanding this as A ¢ &4,— "uniquely determines y, A ¢ 4,—~" which also means that Y is functionally dependent on X. The examples use The world
database, which can be downloaded from . You can find details on how to install the database on the same page. Functional dependencies derived from keys The following query selects, for each country, a count of the languages spoken: Select Co.Name, Count (*¥) from Countryluage CL, Country Co where CO.CODE COUNTRYCODE = Co.Code Group
of Co.Code; Co.code is a primary key of co, therefore all columns of co are functionally dependent on it, as expressed using this notation: {co.code} -> {co. *} Then, Co.Name depends on the columns group and query are valid. A unique index on a non-null column could be used instead of a primary key and the same functional dependence would
apply. (This is not true for a unique index that allows null values because it allows more null values and in this case the unique is lost.) Functional dependencies derived from multiple column keys and from equality This query selects, For each country, a list of all spoken languages and how many people speak: Select Co.Name, Cl.Language,
Cl.Percentage * 100.0 As discokyby from CountryLuage CL, Country Co where Cl.CountryCode = Co.Code Group from Cl.CountryCode, cl.language; The pair (cl.countrycode, cl.language) is a primary key composed of two columns of CL, so that the pair of columns uniquely determines everythingcl: {cl.countrycode, cl.language} -> {cl. *} Also, due to
the equality in the WHERE clause: {Cl.CountryCode} and, since Co.Code is the primary Key of Co: {co.Code} -> {CO. *} "Determines minors" The reports are transitive, therefore: {cl.countrycode, cl.language} -> {cl. *, co. *} as a result, the query is valid. As with the previous example, a unique over null key may not be used instead of a primary key.
An inner join condition can be used instead of where. The same functional dependencies apply: Select Co.Name, CL.Language, Cl.PerCentage * Co.Popoulation / 100.0 As parkyby from CountryLanguage CL Inner Join Country Co on Cl.countryCode = Co.Code Group of CL.CountryCode, CL.Language; Double Functional Special Cases While an equality
test in which it is symmetrical of condition or internal insertion is symmetric, an equality test in an external join condition is not, since tables reproduce different roles. Suppose the referral integrity was accidentally broken and there is a countrylanguage row without a corresponding row in the country. Consider the same query as in the previous
example, but with a left join: select Co.Name, CL.Language, CL.PERCENTAGE * Co.Popoulation / 100.0 as a agokenda from CountryLuage CL left join country co on cl.countrycode = co. Code Group by cl.countrycode, cl.language; For a given value of CL.CountryCode, the value of Co.Code in the joy result was found in a matching line (determined by
cl.countrycode) or is null integrated if there is no correspondence (also referred to by CL.CountryCode ). In any case, this report applies: {Cl.CountryCode} -> {co.Code} cl.CountryCode is in itself functionally dependent on {cl.country, cl.language} which is a primary key. If in the result Joy Result Co.Code is NULL-complemented, Co.Name is also. If
Co.Code is not entirely integrated, since Co.Code is a primary key, it determines Co.Name. Therefore, in all cases: {co.Code} -> {co.name} producing: {cl.countrycode, cl.language} -> {cl. *, Co. *} As a result, the query is valid. However, we assume that the tables are exchanged, as in this query: select Co.Name, CL.Language, CL.PERCENTAGE *
CO.POPOLATION / 100.0 as discokyby from Country Co Left Subscribe CountryLanguage CL on Cl.CountryCode = Co.Code Group From cl.countrycode, cl.language; Now this report does not apply: {Cl.CountryCode, cl.Language} -> {cl. *, CO. *} In fact, all NULL-complemented rows made for CL are inserted into a single group (they have both
groups from columns equal to NULL), and within this group the value of Co.Name may vary. The query is invalid and MySQL refuses it. The functional dependence of the external join is therefore connected to if the determining columns belong to the left orof the left join. Determining the functional dependency becomes more complex if there are
nested external joins or the join condition does not consist entirely of equal matches. Functional addictions and opinions assume that a view of countries produces their code, code, Capital name and how many different official languages have: Create view country2 as select co.codice, Upper (co.name) as Upphergname, count (cl.lingua) as officyllingue
from country as co join countrylanguage as cl on cl.paesecode = co .Code where cl.isuffician = 4 € ™ t 'Group by code; This definition is valid because: {co.code} -> {co. *} In the view of the view, the first selected column is co.code, which is also the column of the group and therefore determines all other expressions Select: {Country2.Code} ->
{Country2. *} MySQL understands it and uses this information, as described below. This query shows countries, how many official languages have and how many cities they have, combining the view with the city table: Select CO2.CODICE, CO2.NOME Superiore, COZ2.lingue official, Count (*) As City from Country2 AS CO2 Join city ci.paesecode =
CO2.Code Group for CO2.Code; This query is valid because, as previously seen: {C0O2.Code} -> {CO2. *} MySQL is able to discover a functional dependence in the result of a view and use it to validate a query using the view . The same would vary if Country2 was a derived table (or common table expression), as in: Select CO2.Code, CO2.Uppername,
official CO2.lingue, Count (*) As City from (Select Co.Code, Upper (Co .Nome) as Uppername, Count (cl.lingua) as official languages from country as co join countrylanguage as cl on cl.countrycode = co.code where cl.isofficial = & € ™ t 'group by co.code) as co2 join city ci on ci.countrycode = CO2.Code Group by CO2.Code; Combinations of MYSQL
functional dependencies is able to combine all previous types of functional dependencies (KEY BASED, EQUALITY BASED, VIEW BASED) to validate more complex queries. Page 5 5
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