
q Cheat Sheet

Data Types

Basic Data Types

Data type Char Size Type Literal Null Infinite

list * 0

boolean b 1 1 0b

guid g 16 2 0Ng

byte x 1 4 0x00

short h 2 5 0h 0Nh 0Wh

int i 4 6 0i 0Ni 0Wi

long j 8 7 0j 0Nj 0N 0Wj 0W

real e 4 8 0e 0Ne 0We

float f 8 9 0.0 0f 0n 0Nf 0w 

char c 1 10 " " " "

symbol s 11 ` `

timestamp p 8 12 dateDtimespan 0Np 0Wp

month m 4 13 2000.01m 0Nm

date d 4 14 2000.01.01 0Nd 0Wd

datetime (deprecated) z 8 15 dateTtime 0Nz 0Wz

timespan n 8 16 00:00:00.000000000 0Nn 0Wn

minute u 4 17 00:00 0Nu 0Wu

second v 4 18 00:00:00 0Nv 0Wv

time t 4 19 00:00:00.000 0Nt 0Wt

enum * 8 20 `s$

enum * 4 21-76 `s$

Other Data Types

Data type Type

anymap 77

mapped list of lists of type t 78-96 (77+t)

nested sym enum 97

table 98

dictionary 99

lambda 100

unary operators 101

binary operators 102

iterators 103

projection 104

composition 105

f' 106

f/ 107

f\ 108

f': 109

f/: 110

f\: 111

dynamic load 112

Temporal data types

time second minute, ,  are comparable 

and additive

101b ~ 01:01:56 03:09:53 00:15:32 within 00:00 02:00


03:05 09:35 ~ 01:01 + 02:04 08:34

Maths occurs on underlying datatype 

representation.  is a , 

remainders are , infinites are 

placeholder only

datetime float

int

date+time timestamp promotes to 2000.01.01D00:01:00.000000000 ~ 2000.01.01+00:01

date+float datetime promotes to 2002.09.27T00:00:00.000 ~ 2000.01.01+1000f

. notation can be used date.(year|month|week|mm|dd)


time.(minute|second|hh|mm|ss)

Symbol data type

Generally only use symbols for repetitive data, or data with limited unique values. Otherwise use strings. 


Symbols are internalized upon creation, and instances become pointers to internal lookup. Comparison is 

pointer comparison. 

Checking data types

Function Description

type Checks object type

null Checks if null

Data Structures and Metadata

Lists

A list is an array of items. A mixed type (general) list is type 0h

Syntax Description Example

(;;..) Create a List (1; 2; 3) ~ 1 2 3

[] Indexing / Assignment x: (1 2; 4 5; 7 8 9); 


(2 1; 8 7) ~ x[0 2; 1 0];


y: `a`b`c; y[0 1]:`d`e; 

enlist Enlist 9h ~ type enlist 1f

, Concatenation 1 2 3 4 ~ 1 2,3 4

count Count 4 ~ count 1 2 3 4

type Type 7h ~ type 1 2 3; 


0h ~ type(`a; 1 2; "s")

where Where 1 2 ~ where 11 9 5 < 10

# Take 1 2 ~ 2#1 2 3 4 5

_ Drop 3 4 5 ~ 2_1 2 3 4 5

Dictionaries

A dictionary is a mapping of key to value. The key and value are lists of equal length

Syntax Description Example

! Create a Dictionary d: `a`b`c`d!1 2 3 2; 

: Create a Dictionary Literal ([aaa:123])

, Concatenation (`a`b`c!1 4 5) ~ (`a`b!1 2),`c`b!5 4

[] Indexing / Assignment d[`a`f]: 3 5; 3 2 ~ d[`c`d]

? Find `c`a ~ d?3 1

key Key `a`b`c ~ key `a`b`c!1 2 3

value Value 1 2 3 ~ value `a`b`c!1 2 3

_ Drop (`c`d!3 2) ~ `a`b _ `a`b`c`d!1 2 3 2

# Take (`c`a!3 1) ~ `c`a#`a`b`c!1 2 3

f[d] Function Apply f: {x*10}; 


d: `a`b!2 5; 


f[d] ~ key[d]!f value d

where Where `b`c ~ where 3 = `a`b`c!2 3 3

+ Add (`a`b`c!1 5 8) ~ (`a`b!1 2) + `b`c!3 8

Tables

A table is a list of dictionaries. The flip of a table is a dictionary. A keyed table is a dictionary 
where the key and value are both tables. Many properties carry over from lists and 
dictionaries (concatenation, take, etc.)

Syntax Description Example

flip , enlist Create a Table t ~ flip `ind`val!(1 2 3; `v1`v2`v3); 


(1#t) ~ enlist `ind`val!(1; `v1)

([]c1:x;..) Create a Table Literal t:([] ind:1 2 3; val: `v1`v2`v3)

([c1:z]c2:y;..) Create a Keyed Table 

Literal

k:([ind:1 2 3] val: `v1`v2`v3)

n!,xkey Add Key k ~ 1!t; 


k ~ `ind xkey t; 


(1!t) ~ `ind xkey t

insert Insert `t insert t; 


`t insert (4;` v4); 


`t insert (5 6; `v5`v6)

xcol Rename Columns `IND`VAL ~ cols `IND`VAL xcol t

xcols Reorder Columns `val`ind ~ cols `val xcols t

meta Meta Data c = column name


t = type


f = foreign keys


a = attributes

upsert Update or Insert `k upsert t; 


`k upsert (1; `v6); 


`k upsert flip (5 6; `v5`v6)

Attributes

Descriptive metadata added to dictionaries, lists, or tables. They indicate to the q interpreter 
to use specific routines for data retrieval. If the attribute cannot be applied due to non-
conformant data, an error is thrown. In size overheads below, u = number of uniques, n = 
number of items; Totals are in bytes.

Attribute Description

`s# Sorted Indicates data structure is sorted in ascending order. Searches are 

speeded up with binary search instead of default linear search, / /

 also faster. Creates a step function when applied to a dictionary. 

Applying  (ascending sort) to a list or table column will automatically 

set . Throws  if data structure not sorted. Appending out of 

order data loses . 

Useful for: lists or table columns which will remain sorted upon appends. 

Size overhead: 

min max

med

asc

 `s# 's-fail

`s#

0 

`s#4 5 9 9 10 10 11 12

`u# Unique Flags a list as being unique - speeds up searches. Throws  if items 

not unique. Appending non-unique data loses . 

Useful for: lists which will remain unique, keys of dictionaries or single 

keyed tables.


Size overhead:  


'u-fail

`u#

16*u

`u#9 8 4 2 1 6

`p# Parted Requires the items of the list to be partitioned into sublists of the same 

item. Applying the  attribute creates an index which maps each 

unique item of the list to the index of its first occurrence and the number 

of items for each unique. Linear search is replaced with a hash table 

lookup. Throws  error if list is not in correct format as grouping is 

not unique. 


All appends lose . 

Useful for: repetitive static (or on-disk) data.


Size overhead: 

`p#

'u-fail

`p#

sum(4*u; 16*u; 4*u+1) 


`p#8 8 8 3 4 4 4 4 4 9 9 2 2

`g# Grouped Requires no special structure and can be applied to any list. Creates an 

index mapping each unique item to a list of its occurrences. Index 

mapping is maintained through appends. Speeds up lookups. No error 

and no loss on append.


Useful for: repetitive non static data. 


Size overhead: sum(4*u;16*u;4*u+1;4*n)


`g#8 9 7 3 7 9 3 7 8

Functions and Operators

About Functions

Definition x,y, and z are implicit arguments.


is equivalent to

Input validation can be applied to arguments to check types, amend values, and apply filters. 


f: {x*x}; 4 ~ f[2]


f: {x*y-z}  f: {[x; y; z] x*y-z}


f: {y}; 2 ~ f[1; 2]


{[x: `f; y: `f]x*y}

Lambda Function does not have to be named to be executed


12 16 ~ {x*y}[3 4; 4]

Projection Created when at most n-1 arguments are applied to an n-argument function


f: {x*y*(neg z)}; p:f[1;; -3];


6 15 ~ p[2 5]; f[1; 2 5; -3]

Scope Only variables defined in the current namespace or local to the function are in scope. Variables defined in another namespace must be 

specified. Variables defined in outer functions are not accessible in inner functions.


Error as  not defined in inner function. 


 now defined as global; 


b

{b: x; {b+1}[]}[2]  


b

3 ~ {b::x; {b+1}[]}[2] 

Return Last statement is returned unless ended in 

 is explicit return. 


 is functional null.


;


5 7 ~ {x+y}[2 3; 3 4]; 


:

5 7 ~ {:x+y; x}[2 3; 3 4]


(::)

(::) ~ {x+y; }[2 3; 3 4]

Protected 

Evaluation

Defined by 

Use  for unary f.


Default can be value, or function which will be passed the error string as a argument.


.[f; (x;y); default] 


@

f:{x+1}; 


0 ~ @[f;`a;0]; 


f:{x+y};


0 ~ .[g; (3; `a); {-2"error: ",x; 0}]

Limits Functions are limited to 8 arguments, 96 constants, 32 global variables, 24 local variables and 255 byte codes in a branch.

Keywords by Category

Control do  exit  if  while, , ,

Env getenv  gtime  ltime  setenv, , ,

Interpret eval  parse  reval  show  system  value, , , , ,

I/O dsave  get  hclose  hcount  hdel  hopen  hsym  load  read0  read1  rload  rsave  save  set, , , , , , , , , , , , ,

Iterate each  over  peach  prior  scan, , , ,

Join aj aj0  ajf ajf0  asof  ej  ij ijf  lj ljf  pj  uj ujf  wj wj1, , , , , , , ,

List count  cross  cut  enlist  except  fills  first  flip  group  in  inter  last  mcount  next  prev  raze  reverse  

rotate  sublist  sv  til  union  vs  where  xprev

, , , , , , , , , , , , , , , , ,

, , , , , , ,

Logic all  and  any  not  or, , , ,

Math abs  acos  asin  atan  avg  avgs  ceiling  cor, cos, cov  deltas  dev  div  ema  exp  floor  inv  log  lsq  mavg  

max  maxs  mdev  med  min  mins  mmax  mmin  mmu  mod  msum  neg  prd  prds  rand  ratios  reciprocal  scov, sdev, 

signum  sin  sqrt  sum  sums  svar  tan  var  wavg  within  wsum  xexp  xlog

, , , , , , , , , , , , , , , , , ,

, , , , , , , , , , , , , , , , ,

, , , , , , , , , , , ,

Meta attr  null  tables  type  view  views, , , , ,

Query delete  exec  fby  select  update, , , ,

Sort asc  bin binr  desc  differ  distinct  iasc  idesc  rank  xbar  xrank, , , , , , , , ,

Table cols  csv  fkeys  insert  key  keys  meta  ungroup  upsert  xasc  xcol  xcols  xdesc  xgroup  xkey, , , , , , , , , , , , , ,

Text like  lower  ltrim  md5  rtrim  ss  ssr  string  trim  upper, , , , , , , , ,

Forms of Apply

Given a list, dictionary, ipc handle or function , and index/ key/ 
argument(s) , forms of apply below are equivalent

f
p

Nullary f[];

Unary f p 


f[p]


f@p


f . enlist p


@[f; p]


value (`f; p)


value (f; p)


eval (`f; p)


eval (f; p)

Binary / 

Polyadic

f[p1; p2; ..]


f . (p1; p2; ..)


.[f; (p1; p2; ..)]


value (`f; p1; p2; ..)


value (f; p1; p2; ..)


eval (`f; p1; p2; ..)


eval (f; p1; p2; ..)

Equality and relational operators

Operator Syntax Description

~ x ~ y Match

= x = y Equal

<> x <> y Not Equal

& x & y And / Lesser

| x | y Or / Greater

> x > y Greater than

< x < y Less than

>= x >= y Greater than or equal to

<= x <= y Less than or equal to

Math operators

Operator Syntax Description

+ x+y Add

- x-y Subtract

* x*y Multiply

% x%y Divide

Character operators

Operator Syntax Description Example

@ x@i Index Index list or dict  at top level indexes . 
x i

4.9 11.2 ~ 2.3 4.9 11.2@1 2 

@ f@x Apply Apply argument  to nullary or unary function x f

@ @[f; x; e] Protected Evaluation Apply argument  to unary function  and return  if failure.x f e

@ @[x; i; f] Amend at Depth Apply unary function  to variable  at top level index .f x i

@ @[x; i; f; y] Binary Amend at Depth Apply binary  to variable  at top level index using  as other argument. 
f x y

5 5 7 ~ @[9 8 7; 0 1; :; 5]; 


19 19 7 ~ @[9 8 7; 0 1; +; 10 11]

' N'[x] Case For each list item  of , select the  list item of . 


List items of  must be the same length or scalar


i N (N[i];i) x

x

10083~120'[123;100;987]

' '[g; f] Composition Create a function with same rank as  which applies unary function  to result of 

. 


f g

f

f:{x+y}; g:{x*2}; h:('[g;f]); 


42 ~ h[10;11]

? n?y Random Generate  random items from an atom or listn

? x?y Find Find index of  within list . 
y x

1 3 0 ~ 3 4 10?4 2 3 

? ?[c; t; f] Vector Conditional If/else for vectors. See: Conditional Evaluation and Control Statements

? ?[t; c; b; a] Select / Exec Functional form of  or . See: Functional Queriesselect exec

? `:f?x Enumerate Enumerate symbol(s)  against file x `:f

$ x$y Cast Cast  to type  specified.
y x

2000.01.01 ~ `date$0; 


6 3 12~"i"$5.6 2.9 12.1

$ $[c; t; f] Conditional If/else or case statement

$ n$y Pad Pad string  with blanks until length .  for front padding.y n -n

$ x$y Dot Product Dot product of float lists  and . 
x y

16f ~ (2 3f)$(2 4f)

$ x$y Matrix Multiply Multiply float matrixes  and .
x y

(23 61f; 54 144f) ~ (4 5f; 9 12f)$(2 4f; 3 9f)

! x!y Create Dictionary Create a dictionary mapping  to . See: Dictionariesx y

! n!t Key Table Key table  by the first  columns. 
t n

0 <= n < count cols t; 

! ![t; c; b; a] Update Functional update. See: Functional Queries

! s!n Create Enumeration Convert int list  to enumeration against value . 
n s

x:`a`b`c;


(`x$`c`b`d) ~ `x!2 1 3

! 0N!x Print Print and return . See: Debugging, -n! Internal Functionsx

! -n!x -n Bang Internal functions, subject to change. See: –n! Internal Functions

: v: x Assign Assign value  to variable . 


Left and right values must match to complete assignment. 


Can also be used to modify operator to execute in-place 


x v

a:1; (b;c):(2;3);


(1b;;x):(1b;`anything;1 2 3); 


(,: +: -: %: *: =: <: >:)

: (x: t): y Type Check Ensure  is of type  before being assigned to . 
y t x

(x:`s;y:`f):(`a;1.0)

: {:x} Return From within function, return . Remaining code not executedx

:: v:: f x View Create view  from function  applied to . 
v f x

b:3 4; c::b+1; 


4 5~c

:: {v:: x} Global Set Amend (or create) global  from within functionv

:: (::) Generic Null Generic null value

, x,y Join Join  and . 
x y

45 6 ~ 45,6

^ x^y Fill Replace null values in  with value from . 
y x

9 2 2 ~ 2^9 0N 0N;


9 2 3 ~ 1 2 3^9 0N 0N

# n#x Take Take items from list or dict ;  takes from the end. 
x -n

1 2 ~ -2#3#til 10

# n m#x Reshape Reshape  into  matrix. 
x n*m

(0 1 2;3 4 5) ~ 2 3#til 10;

# s#x Set Attribute Apply attribute  to list . See: Attributes.s x

_ n_x Drop Drop  items from list or dict .  drops from the end. 
n x –n

3 4 5 6 7 ~ -2_3_til 10

_ N_x Cut Cut list  at indexes specified by list . 
x N

(1 2; 3 4; 5 6) ~ 1 3 5 _ til 7

. x . i Index at Depth Index list or dict  at depth .
x i

(2 3;7 8) ~ (1 2 3; 4 5; 6 7 8 9).(0 2;1 2)

. f . x Apply Apply arguments  to function  (execute). 
x f

24 3 0 ~ (*) . (12 3 2;2 1 0)

. .[f; x; e] Protected Evaluation As  for polyadic @[f;x;e] f

. .[x; i; f] Amend at Depth Apply unary function  to variable  at depth .  
f x i

("Mr S"; "Mr P") ~ .[("mr s"; "mr p");(0 1; 0 3);upper]

. .[x; i; f; y] Binary Amend at Depth Apply binary  to variable  at depth  using  as argument. 
f x i y

(3 4 2; 3 4; 8 9) ~ .[(0 1 2; 3 4; 5 6);(0 2; 0 1); +; 3]

Control Flow

Iterators

Iterator Syntax Description Example

each f each y Each Unary ,  is applied to each list item of  in turn.
f f y

(3 2;"cba") ~ reverse each (2 3;"abc")

' x f'y Each Binary ,  is applied to corresponding items of  and .
f f x y

(25;36)~23,’56

' f'[x; y; ...] Each Polyadic , is applied to corresponding list items of , ,.. etc; 
f x y

115 225 ~ {x+y+z}'[5;10 20;100 200]

': f':[y] Each pair Binary , each item and its preceding item are applied to .


 is generally 

f f

f':[y] y[0],f'[1 _ y;-1 _ y]; 2 3 4 ~ -':[2 5 9]

': x f':y Each pair Binary ,  is a seed value. 


 is generally 

f x

(x f':y) f[y 0;x],f'[1_y;1_y];

\: x f\:y Each left Binary . 
f

(x f\:y)~f[;y] each x; 


(2 5 6;3 5 6;4 5 6)~2 3 4,\:5 6

/: z f/:y Each right Binary . 
f

(x f/:y)~f[;y] each x; 


(2 3 4 5;2 3 4 6)~2 3 4,/:5 6

\ f\[y] Scan Binary , execution moves along the vector  and result of previous execution 

is passed as  argument into next execution.  


f y

x

0 1 3 6 10 15 ~ +\[0 1 2 3 4 5]

\ x f\y Scan Binary , as above,  is initial value.  
f x

6 7 9 12 16 21 ~ 6 +\ 0 1 2 3 4 5

\ f\[x; y; ...] Scan Polyadic , first argument is seed value.  is applied to seed and corresponding 

values of remaining arguments.


f f

f\[1;2 3;4 5]~(f[1;2;4];f[f[1;2;4];3;5]); 


115 335~{x + y + z}\[5; 10 20; 100 200]

\ f\[x] Scan Unary , applied until convergence. 
f

7 3 1 0 ~ {floor x%2}\[7]

\ n f\x Scan Unary , left argument is count. 
f

731~2{floorx%2}\7

/ f/[y] Over Binary , as scan, but only final value of calculation is returned
f

f/[1 2 3]~f[f[1;2];3]; 15~ +/[0 1 2 3 4 5]

/ x f/y Over Binary , as above,  is initial value.
f x

(5 f/1 2 3)~f[f[f[5;1];2];3];

/ f/[x; y; ...] Over Polyadic , as scan, but only final result returned; 
f

335~{x+y+z}/[5;10 20;100 200]

/ f/[x] Over Unary  applied until convergence.
f

0 ~ {floor x % 2}/[7]

/ n f/x Over Unary , left argument is count. 
f

1~2{floor x%2}/7

Conditional Evaluation and Control Statements

Function Syntax Description Example

if if[t;c;..] If x:9; if[1<2;x*:2;x-:1]; 17-x

$ $[c;t;f] If-else / Case x:5; y:$[x>6;9;x=6;8;0]; 0~y;

? ?[c;t;f] Vector Conditional x:til 2; 1 9~?[0<x;9;1]

do do[n;s;..] Do Loop x:0; do[1000;x+:1]; 1000~x

while while[c;s;..] While Loop x:0; while[x<1000;x+:1]; 1000-x

exit exit x Exit exit 0

Debugging

Syntax Description

q)) Extra right  marks suspended execution/s)

'x Signals an error, aborts evaluation and passes   to 

the interpreter

x

:r Exits suspended function with  as resultr

\ Aborts execution and exits debugger

.Q.bt Dumps backtrace

& Current frame information

.Q.trp Extends Trap At to collect backtrace

-e \e Error-trap mode


    Abort execution (set by Trap:  or ) 

    Suspend execution and run the debugger 

    Collect stack trace and abort (set by )

0 @ .

1

2 .Q.trp

Common Errors

Error Description

access Incorrect credentials to execute command

assign Attempt to reuse a reserved word

length Arguments of incompatible lengths

limit Generation of list of too long length

mismatch Cannot align columns in table join

nyi Not Yet Implemented

os Operating system error

rank Too many arguments passed to a function

splay NYI on a splayed table

stack Ran out of stack space

stop User interrupt ( ) or time limit ( )ctrl-c -T

type Operation on argument of incorrect type

wsfull Ran out of memory

Query and Join

qSQL - Expected Structure

Query Type Description

Select select [columns] [by groupings] from [table|`table] [where conditions]

Update update [columns] [by columns] from [table|`table] [where conditions]

Delete delete [columns] from [table|`table]


delete from [table|`table] [where conditions]

Exec exec datastructure [by datastructure] from table [where conditions]

Notes Multiple columns, groupings and conditions are separated with a comma ,

qSQL - Select

Syntax Description

select col1, col2, ... Specify the columns to select.  

No columns specified will select all columns, but whenever possible specify columns to reduce data 

reading/transfer/storage. 


Can rename columns. 


Can perform calculations. 


Can use scalars (which are expanded). 


select newcol:oldcol,... 

select pp:prev price, dollarval:price*size,...


select size, day:`Mon,...

by col1, col2, ... Optionally specify the way to group the data. 

Usual to aggregate the data in some way.


If no aggregation specified, returns nested column. 

If no columns specified, returns last value for each group.


Resultant table will be ordered by grouping.


select H:max price,L:min price by sym,...from trade where...


select by col1,.. from table 

t:select by date,sym from trade; (`date`sym xasc t)~t

where condition1, condition2, ... Cascading where clause. Where clauses should be ordered to reduce the dataset early.


 executes before . 


Dataset passed to  is only that for which . 


Cascading where clause is similar to and condition, but not necessarily the same as order matters. 

 is always equivalent to 

, ,  are all logically 

equivalent.


 is not necessarily the same as  or 

 

c ond1 cond2

cond2 cond1=1b

"where cond1 and cond2" "where cond2 and cond1" 

"where x>100, y<5" "where y<5, x>100" "where (x>100)and y<5"

"where y<5,100<sums x" "where 100<sums x,y<5" "where 

(y<5) and 100<sums x"

qSQL - Update

Syntax Description

update col1:val1, col2:val2, ... Update values in a column or add a new column. Similarly to select statements, values can be 

scalars, vectors or results of calculations.

by col1, col2, ... Add / modify a column by a grouping. Usually either an aggregation, in which case all values are the 

same for each row which falls into the same group (

),


or a uniform moving (running) calculation ( )

update maxprice:max price by sym from  

trade

update totalvol:sums size by  sym from trade

from [table|`table] Updates will return a copy of the table with the update applied. If the name of the table ( ) is 

used, the update is done in-place and the table itself is amended.

`table

where condition1, condition2, ... Update only values where the condition is true. If the update is adding new columns, the rows where 

the conditions is false will be filled with nulls.

qSQL - Delete

Syntax Description

delete columns from [table|`table] Remove specified columns from a table. As for , in-place delete specified by update `table

delete from [table|`table]  

where condition1

Remove rows from a table where the condition is true. No condition specified deletes everything.


 is in place delete.`table

qSQL - Exec

Syntax Description

exec c from t Returns a list

exec (c1;c2) from t Returns a two item list of lists

exec c by g from t Returns a dictionary mapping  to  ( )g c list!list

exec C:c by g from t Returns a crosstab ( )list!table

exec c by G:g from t Returns table!list

exec c1,c2 by 0b from t Updates will return a copy of the table with the update applied. 

exec C:c by G:g from t Returns a keyed table ( )table!table

Foreign Keys

`ref$ Foreign Key Foreign keys are implemented with an 

enumeration.

ref:([s:`a`b`c] curr:`GBP`USD`CAD); 


trade:([] s:`ref$`a`c`a;p:10 11 12); 


(select s,p,s.curr from trade)~trade lj ref

Functional Queries - Expected Structure

exec select update delete

parse

parse"select ... by ... from ... where ..."

, ,  and  statements can be created in functional form. This is particularly useful for programmatically-generated 
queries, such as when column names are dynamically produced. The best way to construct the functional form is to analyse the result from the 

 function.  

Function Syntax

Select ?[t;c;b;a]

Update ![t;c;b;a]

Delete ![t;c;0b;a]

Exec ?[t;c;b;a]

Functional Queries - Argument Syntax

exec select update delete

parse

parse"select ... by ... from ... where ..."

, ,  and  statements can be created in functional form. This is particularly useful for programmatically-generated 
queries, such as when column names are dynamically produced. The best way to construct the functional form is to analyse the result from the 

 function.  

Parameter Name Description

t Table name A table, or the name of a table as a symbol atom.


 | `table table

c Where phrase A list of parse trees, each consisting of a function followed by a list of its arguments containing column 

names and other variables. 


Produces a boolean vector that selects the rows. 

b By phrase One of: 


a general empty list  , 


boolean atom:   for no grouping; 


 for , 


a symbol atom or list naming table column/s, 


a dictionary of group-by specifications

()

0b

1b distinct

a Select phrase One of: 


a general empty list 

a symbol atom: the name of a table column, 


a parse tree, 


a dictionary of select specifications (aggregations)

()


5 Limit result rows Returns as for argument , but where   is either: 


an integer or infinity,


only the first   rows, 


or the last if   is negative; 


, or a pair of non-negative integers, up to   rows starting with row  ; 


a n

n

n

?[t;();0b;();-2] n[1] n[0]

?[t;();0b;();1 2]

6 Limit result rows and 

sort by a column

Returns as for argument , but where  is a unary grading function and  is a column name as a symbol 

atom.


5 g cn

?[t; (); 0b; `c1`c2!`c1`c2; 0W; (g;cn)]

Keyed Joins

Join Name Description

ij, ijf Inner join Joins on the key columns of the second table. The result has one row for each row of the first table that matches 

the key columns of the second table.

ej Equi join Similar to  , where the columns to be matched are given as a argument.ij

lj, ljf Left join Outer join on the key columns of the second table. The result has one row for each row of the first table. Null 

values are used where a row of the first table has no match in the second table. This is now built-in to   (Reverse 

the arguments for a right outer join).

,\:

pj Plus join A variation on left join. For each matching row, values from the second table are added to the first table, instead 

of replacing values from the first table.

uj, ujf Union join Uses all rows from both tables. If the second table is not keyed, the result is the catenation of the two tables. 

Otherwise, the result is the left join of the tables, catenated with the unmatched rows of the second table.

upsert Upsert Can be used to join two tables with matching columns (as well as add new records to a table). If the first table is 

keyed, any records that match on key are updated. The remaining records are appended.

, Join The Join operator. Joins tables and dictionaries as well as lists. For tables x and y:


 is 

 joins records to records


 is 

x,y x upsert y


x,'y

x,\:y x lj y

^ Coalesce The Coalesce operator merges keyed tables ignoring nulls

Temporal Joins

Join Name Description

aj,aj0, 


ajf,ajf0

As-of Simpler window joins where only the last value in each interval is used. In the   result, the time column is from the 

first table, while in the   result, the time column is from the second table.

aj

aj0

asof Simple as-of A simpler   where all columns (or dictionary keys) of the second argument are used in the join.aj

wj, wj1 Window join Function arguments aggregate values in the time intervals of the second table. In  , prevailing values on entry to 

each interval are considered. In  , only values occurring within each interval are considered.

wj

wj1

File I/o and Interprocess Communication

File I/O

Function Syntax Name Description

hopen hopen`:f Open Handle Open a connection to a file or process

hcount hcount `:f File Size Size in bytes of file specified by f

hdel hdel`:f Delete File Delete file f

key key`:f Test File Check whether file  exists or list the contents of directoryf

h x File Append Append  to file on handle x h

neg[h] x Write Text Append char list  suffixed with  to handle x \n h

read0 read0`:f Read ASCII Read file  as an ASCII listf

read1 read1`:f Read Binary Read file  as a byte listf

0: s 0:t; 


0:[s;t]

Prepare Text Represent a table  as a list of delimited strings t s

0: f 0:x; 


0:[f;x]

Save Text Write a list of strings  to file . x f

0: (t;s) 0:f; 


0:[(t;s);f];

Load as Fields Load a delimited string / list of strings / file  with upper case field types  and delimiter s (1-item string). 


To load a field as a nested character column or list use  .

f t

"*"

0: (t;w) 0:f;


0:[(t;w);f]

Load Fixed Load a fixed-format list of strings / file  with upper case field types  and length . 
f t w

("DT"; 8 9) 0: enlist"20130315185540686"

0: x 0:s; 


0:[x;s]

Split Key/Value Pairs Interpret a delimited string  as key-value pairs where   is a 3- or 4-character string of 
s x

"<key-type> <field-separator> <[asterisk]> <record-separator>"


"S=;"0:"one=1;two=2;three=3"

1: (t;w)1:`:f Load as Fields Load fixed length binary file  with lower case field types  and length . f t w

1: `:f 1:x Save Binary File Save byte/char list  to binary file x f

2: `:f 2:(g;n) Link Object Code Dynamically link function  with  arguments from library . 
g n f

`:lib 2:(`func;2)

Connect and Send Messages

Syntax Description Example

\p -p Listen to port Within q process: 

When starting q process: 

\p 5000


q -p 5000

hopen Connect a process or file IP Address: 

Hostname: 

Localhost: 

Localhost (Unix domain socket): 

SSL/TLS with hostname: 

Full arg list, 10s timeout: 

hopen `:10.43.23.198:5010 


hopen ":mydb.us.com:5010"


hopen `::5010; hopen 5010


hopen `:unix://5010


hopen `:tcps://mydb.us.com:5010


hopen (`:mydb.us.com:5010:elmo:sesame;10000)

hclose Disconnect a process or file hclose h; 


hclose[x]

h x Synchronous Message (get) h "2+2"; 


h(`func;(params))

neg[h] x Asynchronous Message (set) neg[h] "2+2"; 


neg[h](`func;(params))

h[] Block/ Queue/ Flush

.z Message Handlers

Function Description

.z.po Function invoked when handle is opened

.z.pc Function invoked when handle is closed

.z.pw Function invoked before handle is open to validate user

.z.pg Function invoked upon synchronous request. Result returned to client

.z.ps Function invoked upon asynchronous request. Return value discarded

.z.ph Function invoked upon http get request

.z.pp Function invoked upon http post request

.z.wc Function invoked when websocket handle is closed

.z.wo Function invoked when websocket handle is opened

.z.ws Function invoked when message received via websocket

Common .z Variables/ Functions

Function Description

.z.ac HTTP Auth

.z.c Cores

.z.exit Action on exit

.z.D/d/P/p Date / Timestamp shortcuts

.z.h/i Hostname / PID

.z.K/k/l Version / Release Date / License

.z.s Self 

.z.ts Timer

.z.W Dictionary of connection handles

.z.w/u/a Incoming handle / User / IP address

.z.X/x Raw/ Parsed Command Line

.j Namespace

Function Description

.j.j Serialise

.j.jd Serialise infinity

.j.k Deserialise

Databases and Utilities

Database Types

Database Type Description

Single object Keywords   and   let you serialize and write any q object 

to a file of the same name in the working directory. That includes 

tables, and is the simplest way to persist one. Perfect for casual 

use.

save load

Splayed table Medium-sized tables (up to 100 million rows) are best stored on 

disk splayed. Each column is stored as a separate file, rather than 

using a single file for the whole table. Hidden file   lists the 

columns in the order they appear in the table.

.d

Partitioned database A partitioned table is a splayed table that is further decomposed 

by grouping records having common values along a column of 

special type. The allowable special column types have underlying 

integer values: , ,  and .date month year long

Segmented database Partitioned tables can be distributed across multiple storage 

devices to give them more space and to support parallelization. 

The root of a segmented database contains only the sym list and 

a file  , which is used to unify the partitions of a database, 

presenting them as a single database for querying.

par.txt

Common Database Utilities

Function Description

.Q.chk Fill HDB

.Q.dpft / .Q.dpfts Save Table

.Q.dpt / .Q.dpts Save Table Unsorted

.Q.dsftg Load Process Save

.Q.en Enumerate Symbol Cols

.Q.ens Enumerate against Domain

.Q.fk Foreign Key

.Q.hdpf Save Tables

.Q.l Load

.Q.ld Load and group

.Q.lo Load without

.Q.M Chunk size

.Q.qp Is partitioned

.Q.qt Is table

.Q.bv Build Virtual Partitions (See: ).Q.vp

.Q.cn Count Partitioned Table

.Q.D Partitions

.Q.ind Partitions index

.Q.MAP Maps partition

.Q.P Segments

.Q.par Locate partition

.Q.PD Partition Locations

.Q.pd Modified Partition Locations

.Q.pf / .Q.pn Partition Field/ Counts

.Q.pt Partitioned Tables

.Q.PV / .Q.pv Partition Values/ Modified Partition Values

.Q.u Date Based

.Q.vp Missing Partitions

Common Utilities

Function Description

.Q.A / .Q.a / .Q.an Alphabets

.Q.dd Join symbols

.Q.def Parse options

.Q.fc Parellel on cut

.Q.gc Garbage collect

.Q.gz GZip

.Q.id Sanitise

.Q.K / .Q.k Version

.Q.opt Command arguments

.Q.s / .Q.s1 Plain text / string representation

.Q.w Memory stats

.Q.x Non-command arguments

-N! Internal functions

Function Description

0N!x Show

-4!x Tokens

-8!x To bytes

-9!x From bytes

-10!x Type enum

-11!x Streaming execute

-14!x Quote escape

-16!x Ref count

-18!x Compress byte

-21!x Compression stats

-22!x Uncompressed length

-23!x Memory map

-25!x Async broadcast

-26!x SSL

-27!x Format

-30!x Deferred response

-33!x SHA-1-hash

-36!x Load master key

-38!x Socket table

-120!x Memory domain

Workspace Commands

Command Description

\\ Exit q session

\ Toggle q/k language or exit debug mode

\_ Compile q script (hide source)

\* Execute OS command

\1 Redirect stdout to file

\2 Redirect stderr to file

\a List tables in namespace. Default: `.

\b List dependencies in namespace. Default: `.

\B Invalid dependencies in namespace. Default: `.

\c (-chW) Show/ set console height & width.

\C (-CHW) Show/ set web browser display height & width.

\d Show/ set current namespace

\e (-e [0|1]) Show/ set error trap mode.

\f List functions in namespace. Default: `.

\l Load q script or database directory

-o (-o N) Return/set local time offset in hours from GMT. 

\p (-p N) Return/set port used. 

\P (-P N) Return/set precision point. =maximum. 0

\r (-r H:P) Show replication ; 


Rename a file: 

(host;port)

 \r oldfile newfile

\s Show number of secondary processes used for parallel execution.

\S (-S N) Show/set seed for pseudo-random number generator. 

\t (-t N) Show/set timer in milliseconds. =timer off.0

\T (-T N) Show/set timeout (secs) for single client call. = off.0

\u (-u F) Reload user:password file

\v Display list of variables in current namespace

\w Workspace memory (in-use/allocated/max/mapped).


Print internalised sym count and mem usage: \w 0

\W (-W N) Display/ set weekday offset. =Saturday0

\x .z.?? Reset .z function

\z Show/ set date conversion format from string

Command line arguments

Argument Description

-b Block Client Write

-l Logging database mode

-L Synchronous logging mode

-p N Port for IPC. -ve is multithreaded request queue

-q Quiet mode (No startup banner)

-r H:P Replicates from server Host:Port

-R H:P Synchronous replication from Host:Port

-u F Specify user:password file for authentication

-U F As -u, but no file restrictions

-w N Process memory limit in MB


