copy from 命令支持force_null选项
一、背景
当前openGauss的COPY FROM命令不支持FORCE_NULL选项，存在出错的风险，如当指定空值串加上引号时将无法识别将其置为空。
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二、解决方案
参考PostgreSQL中FORCE_NULL选项说明与openGauss中FORCE_NOT_NULL选项的功能与实现代码。在openGauss中完成FORCE_NULL功能实现。
PostgreSQL文档中FORCE_NULL选项的功能是将指定列的值与空值串匹配（即使它已经被加上引号），并且在找到匹配时将该值设置为NULL。在空值串就是空串的默认情况下，这会把一个被引用的空串转换为 NULL。 只有在COPY FROM中使用 CSV格式时才允许这个选项。
三、具体实现
1.功能实现
· 增加force_null选项与语法规则
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· CopyStateData结构体
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· 冲突或冗余选项检查和参数是否存在检查
[bookmark: _GoBack]当某一列同时设置force_null与force_not_null，该列将实现force_not_null功能，忽略force_null选项，与PostgreSQL一致。
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· Copy命令与文本格式检查
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· 设置需要force_null选项列flag，检查列名是否存在并且被引用需要copy。
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· 实现功能，force_null选项打开而且与null字符串相同，将其设置为NULL。
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2.补充用例
增加copy from基础功能与冲突或冗余、列名等检查是否正常；
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四、实现效果
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bool* force_notnull_flags;
List* force_null;

bool* force_null_flags;
user_time_format date_format;
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else if (strcmp(defel->defname, “force null") == @) {
if (cstate->force_null)
ereport (ERROR, (errcode(ERRCODE_SYNTAX_ERROR), errmsg("conflicting or redundant options™)));
if (defel->arg & TsA(defel->arg, List))
cstate->force_null = (List*)defel->arg;
else
ereport (ERROR,
(errcode(ERRCODE_INVALID_PARAMETER_VALUE),

errmsg(“argument to option \"¥s\" must be a list of column names”, defel->defname)));
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/3 Check force_null */
if (115_CSV(cstate) && cstate->force_null !
ereport(
ERROR, (errcode(ERRCODE_FEATURE_NOT_SUPPORTED), errmsg("COPY force null available only in CSV mode™)));
if (cstate->force_null != NIL & !is_from)
ereport (ERROR,
(errcode (ERRCODE_FEATURE_NOT_SUPPORTED), errmsg("COPY force null only available using COPY FROM")));

NIL)
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/* Convert FORCE NULL name 1ist to per-column flags, check validity */
cstate->force_null_flags = (bool*)palloce(num_phys_attrs * sizeof(bool));
if (cstate->force_null) {

List* attnums = NIL;

ListCell* cur = NULL;

attnums,

CopyGetAttnus(tupDesc, cstate->rel, cstate->force null);

Foreach (cur, attnums) {
int attnum = 1first_int(cur);

if (11ist_member_int(cstate->attnumlist, attnum))
ereport (ERROR,
(errcode(ERRCODE_INVALID_COLUMN_REFERENCE) ,
errmsg("FORCE NULL column \"%s\" not referenced by COPY",
NameStr(tupDesc->attrs[attnum - 1]->attname))));
cstate->force_null_flags[attnum - 1] = true;
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if (Is_csv(cstate))I{
if (string == NULL & cstate->force_notnull_flags[m]

string = cstate->null_print;

else if (string !
& strcmp(string, cstate->null_print)

NULL 8 cstate->force_null_flags[m]
- o

string = NULL;
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running regression test queries

test copy2 .... fopen /proc/-1/stat : No such file or directoryok TIME TAKEN: [ ©.606]
shutting down postmaster

stop postmaster now!
ls: cannot read symbolic link '/proc/332437/cwd': No such file or directory

ALL 1 tests passed.
Total Time: 0.618895s
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openGauss=# CREATE TABLE test (

openGauss(# a int,
openGauss (# b text,
openGauss (# c text

openGauss(# );

CREATE TABLE

openGauss=# COPY test FROM STDIN WITH CSV FORCE NULL b null 'unknow';

Enter data to be copied followed by a newline.

End with a backslash and a period on a line by itself.

>> 1,"b1","c1"

>> 2,"unknow", "unknow"

>> \.

openGauss=# SELECT a, b, b is null as bisnull, c, c is null as cisnull FROM test;
a | b | bisnull | c | cisnull

B e et e e e
1] bt | f | et | f

2| | t | unknow | f

(2 rows)

openGauss=# TRUNCATE test;
TRUNCATE TABLE
openGauss=# COPY test FROM STDIN (format CSV, force_null(b), null 'unknow');
Enter data to be copied followed by a newline.
End with a backslash and a period on a line by itself.
>> 1,"b1","c1"
>> 2,"unknow", “unknow"
>> \.
openGauss=# SELECT a, b, b is null as bisnull, c, c¢ is null as cisnull FROM test;
a | b | bisnull | c | cisnull
B s e - m o e
| f | @i | f
2| | t | unknow | f
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openGauss=# COPY test FROM STDIN (format CSV, null 'unknow');
Enter data to be copied followed by a newline
End with a backslash and a period on a line by itself
>> "China"
>> "unknown"
> \.
openGauss=# SELECT a, a is null as aisnull FROM test;
a | aisnull

China | f
unknown | f
(2 rows)
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if

cstate->force_null;

res->rco_force_null = list_copy(cstate->force_null);
S
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