API03

Cassandra Data Model and Operations

This page was created by someone trying to understand Cassandra. Until it is reviewed & blessed by someone who really knows you read it at
your own risk...

This page is an alternate attempt at capturing the Cassandra data model and its operations. The descriptions below show the original Thrift API (as of 0.3)
as well as a simplified notation borrowed from the Bright Yellow Cow blog entry, i.e. using [] to mean 'list of' and ( , ) for tuple construction.

Simple Column families

A column family has a name and an arbitrary number of columns, each column is a name, value, and timestamp tuple. Columns may be name sorted or
time sorted, which affects range operations on them. In pseudo-notation:

famly -> [(nanme, value, tinestanp)]

Since each (top-level) row has an arbitrary set of columns in each column family, we can really think of this as a two dimensional map:

famly -> [(keyl, key2, value, tinestanp)]

In the Thrift API all this is defined as:

struct colum_t {

1: string col utmNane,
2: binary val ue,
3: 164 ti mestanp,
}
typedef nmap< string, list<colum_t> > colum_famly_map
insert

Insert a column.

insert(famly, keyl, key2, value, tinestanp)

| believe the block_for parameter is to wait for N replicas to ACK the write. From the Thrift API:
void insert(l:string tablenane, 2:string key, 3:string columFanily_colum, 4:binary cellData,

5:164 tinestanp, 6:i32 bl ock_for=0)
throws (1: InvalidRequest Exception ire, 2: Unavail abl eException ue),

remove

Remove a column

renove(fam ly, keyl, key2, tinestanp)

The timestamp specifies exactly which insertion is removed (the column could have been re-inserted "later"). From the Thrift API:
void renpve(1l:string tablenane, 2:string key, 3:string columFanily_colum, 4:i64 timestanp,

5:i 32 bl ock_f or=0)
throws (1: Invali dRequest Exception ire, 2: Unavail abl eException ue),

get_column

Retrieve a specific column for a key.
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get_colum(famly, keyl, key2) -> (key2, value, tinestanp)

From the Thrift API:

col um_t get _colum(1:string tabl enane, 2:string key, 3:string columFanily_col um)
throws (1: Invali dRequest Exception ire, 2: NotFoundException nfe),

get_slice

Retrieve all columns for a key:

get_slice(famly, keyl) -> [(key2, value, tinestanp)]

plus st art /count parameters allow pagination of the results. From the Thrift API:
list<colum_t> get_slice(1l:string tablename, 2:string key, 3:string columFam |y_col um,

4:i32 start=-1, 5:i32 count=-1)
throws (1: InvalidRequest Exception ire, 2: Not FoundException nfe),

get_slice_by name_range

Retrieve a range of columns for a key:

get_slice(famly, keyl, key2_start, key2_end) -> [(key2, value, tinestanp)]

plus a count parameter allows limiting the result. From the Thrift API:
list<colum_t> get_slice_by_name_range(1:string tablenanme, 2:string key, 3:string columFanily,

4:string start, 5:string end, 6:i32 count=-1)
throws (1: InvalidRequest Exception ire, 2: Not FoundException nfe),

get_slice_by names

Retrieve a specific set of columns for a key:

get _slice_by_nanes(famly, keyl, [key2_1, key2_2, ..., key2_N]) -> [(key2, value, tinestanp)]

From the Thrift API:
I'ist<colum_t> get_slice_by_nanmes(1l:string tablename, 2:string key, 3:string columFamly, 4:list<string>

col umNanes)
throws (1: InvalidRequest Exception ire, 2: Not FoundException nfe),

get_slice_from

Retrieve columns for a key starting from a specific column.

get_slice_fromfamly, keyl, key2 start) -> [(key, value, tinestanp)]

plus an ascending/descending flag and a count determine the direction and limit of the enumeration. From the Thrift API:

list<colum_t> get_slice_from1l:string tabl enane, 2:string key, 3:string columFam |y_col um,
4: bool isAscending, 5:i32 count)
throws (1: InvalidRequest Exception ire, 2: NotFoundException nfe),



get_columns_since

Retrieves columns for a key starting from a specific timestamp.

get _columms_since(fam ly, keyl, key2, tinestanp) -> [(key, value, tinestanp)]

From the Thrift API:

i st<colum_t> get_colums_since(1l:string tablenane, 2:string key, 3:string columFam |y _colum, 4:i64
ti meSt anp)
throws (1: InvalidRequest Exception ire, 2: Not FoundException nfe),

get_column_count

Return the number of columns for a key.

get _colum_count (fam |y, keyl, key2) -> count

From the Thrift API:

i 32 get_colum_count (1:string tablename, 2:string key, 3:string columFani |y_col um)
throws (1: InvalidRequest Exception ire),

batch_insert

Insert a batch of columns for a key.

batch_insert(famly, keyl, [(key2, value, tinestamp)])

From the Thrift API:

struct batch_nutation_t {

1: string t abl e,
2: string key,
3: colum_fami | y_map cf map,
}
voi d batch_insert(1: batch_nutation_t batchMitation, 2:i32 bl ock_for=0)

throws (1: InvalidRequest Exception ire, 2: Unavail abl eException ue),

Super Column

A super column family has a name and an arbitrary number of super columns, each super column has an arbitrary number of columns. "Currently"
supercolumns are always name-sorted, and their subcolumns are always time-sorted. In pseudo-notation:

super_famly -> [(super_colum, [(colum_nane, value, tinestanp)])]

It is tempting but inaccurate to think of this as a three dimensional map:

super_famly -> [(keyl, key2, key3, value, tinestanp)]

What's more accurate is to continue thinking of this as a two-dimensional map, just like regular column families, but where the values are really sets of
name-value pairs (plus timestamps to be accurate). So it's really like this:



Sinmple colum fanmlies:
colum_family -> [(keyl, key2, value, tinestanp)]
Super columm fanilies:
colum_famly -> [(keyl, key2, [(key3, value, tinmestanp)])]

In the Thrift API all this is defined as:

struct superColum_t {

1: string nane,
2: list<colum_t> col ums,
}
typedef map< string, |ist<superColum_t> > superColum_fam |y_nap

get_superColumn

Retrieves a super column from a column family for a key.

get _super Col um(super_fam |y, keyl, key2) -> (key2, [(key3, value, tinestanp)])

From the Thrift API:

super Col uim_t get _super Col um( 1:string tabl ename, 2:string key, 3:string columFanly)
throws (1: InvalidRequest Exception ire, 2: Not FoundException nfe),

Note that the 3rd argument should really be called col uimFani | y_super Col ummNane
get_slice_super
Retrieve the super columns in a super column family for a key.

get _slice_super(super_famly, keyl) -> [(key2, [(key3, value, timestanp)])]

The st art /count parameters allow pagination of the results. From the Thrift API:

i st <super Col uim_t > get _slice_super(1l:string tablenanme, 2:string key, 3:string columFanily_super Col uimNare,
4:i132 start=-1, 5:i32 count=-1)
throws (1: InvalidRequest Exception ire),

Note that the 3rd argument should really be called col uimFami | y
get_slice_super_by names
Retrieve a set of super columns in a super column family.

get _slice_super_by_names(fanmily, keyl, [key2_1, key2_ 2, ..., key2_N) -> [(key2, [(key3, value, tinmestanp)])]

From the Thrift API:
I'i st <super Col uim_t > get _slice_super_by_nanes(1l:string tablename, 2:string key, 3:string columFamly,

4:1ist<string> super Col utmNanes)
throws (1: Invali dRequest Exception ire),

batch_insert_superColumn

Insert a super column.



bat ch_i nsert_super Col um(fanmily, keyl, key2, [(key3, value, tinmestanp)])

From the Thrift API:

struct batch_nutation_super_t {

1: string t abl e,
2: string key,
3: super Col um_fam |y_map cf map,

}

voi d batch_i nsert_super Col um(1: bat ch_nut ati on_super _t bat chMut ati onSuper, 2:i32 bl ock_f or=0)
throws (1: InvalidRequest Exception ire, 2: Unavail abl eException ue),

Other operations

get_key range

Retrieve the list of keys that exist in a range. A key exists if at least on column in one column family exists for the key. A list of column families can be
passed into the call to reduce the search to columns in those families.

get _key_range(famly, keyl start, keyl end, [key2_ 1, key2 2, ..., key2_N) -> [keyl_ 1, keyl 2, ., keyl M

From the Thrift API:

# range query: returns natching keys
list<string> get_key_range(1:string tablenanme, 2:1ist<string> columFanilies=[], 3:string startWth="", 4:
string stopAt="",
5:i 32 maxResul t s=1000)
throws (1: InvalidRequest Exception ire),

touch

Intended to force index information for the key into cache, but is buggy and to be deprecated.

touch(keyl)

From the Thrift API:

oneway void touch(1l:string key, 2:bool fData),
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