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Dealing with data

Tcl
lists, arrays, namespaces

each value ≥ 24 bytes, malloc’ed in memory

does not scale, can only dump/restore as strings

Set-wise operations
relational algebra:  select, project, join

set union, intersection, exclusion

vector slice, reverse, concatenate





Data in Vlerq

Views - everything is tabular

Column access by name or by position

Typed columns, optional

Nesting:  views can contain sub-views

You’ve seen all this before:  Metakit

Millions of rows, thousands of columns





Ratcl

Adds a command to Tcl to work with views
package require ratcl

view {Name Age} vdef {Joe 12 Mary 15} | to v

proc odd {x} {
  expr {$x % 2 == 1}
}

puts [view $v where { [odd $(Age)] } | dump]

Output:
  Name  Age
  ----  ---
  Mary  15



 rows-in  col  msec  view-operation
 -------  ---  ----  --------------
 1000000    0   795  collect {int(rand()*10)}
                192  asview Rand:I
 1000000    1   182  group Rand Counts
      10    2     0  sort
      10    2     1  dump
 -------  ---  ----  --------------

  Rand  Counts 
  ----  -------
     0  #100151
     1   #99956
     2   #99750
     3   #99707
     4   #99559
     5  #100710
     6  #100065
     7   #99823
     8  #100007
     9  #100272

view 1000000 debug {
  collect {int(rand()*10)}
  asview Rand:I
  group Rand Counts
  sort
}

  view 1000000 collect {int(rand()*10)} | \
      asview Rand:I | group Rand Counts | sort



Why views?

Relational & set & vector operations

Loop-less programming - think “wham!”

Performance:  million-row join is sub-second

Persistence for free:  views can be on disk

Acts like in-memory, but it scales far beyond

And...



Dataflow

Changes propagate across view operations
% view $o | sort | to s
% puts [view $s | dump]
  A  B
  -  -
  1  2
  3  4

% view $o set 1 A 0

% puts [view $s | dump]
  A  B
  -  -
  0  4
  1  2



So?

Selections, joins, sorts, ... become dynamic 

Tcl traces can be tied to view changes

View-aware widgets:  auto-update the GUI

Propagate over the net:  free replication

Implication:  views automatically track remote changes

Remember the spreadsheet?



Implementation

Vlerq is a C (not C++!) extension for Tcl

Ratcl is a wrapper script, written in Tcl

Data files are compatible with Metakit

Open source,  MIT-license

Vlerq 3 out now,  TEA3,  500+ tests

Vlerq 4 in progress, adding dataflow



Values

A view is a value, not a reference

Pass views around as arguments

Massive internal data sharing

Sharing includes disk:  memory-mapped files

Efficient dual representation via Tcl_Obj’s



The Tcl way

Values clean up automatically

No side-effects (copy-on-write)

Views tied to variables are mutable

Changes are tracked as compact difference sets

You can treat any view as a string

(that’s usually not the most efficient approach)



Going deeper

A simple example
% puts [view {A B} vdef {3 4 1 2} | sort | dump]
  A  B
  -  -
  1  2
  3  4

With a surprise
% puts [view {A B} vdef {3 4 1 2} | sort]
sort {vdef {A B} {3 4 1 2}}

A view is a lazily-evaluated description



Dataflow … how?

Tcl_Obj points to the string-like description

(small but crucial detail:  it’s a list, not a string)

Second pointer caches the Vlerq view

On changes, the cached data is invalidated

Next use from Tcl will cache the new view

Lots of dependency tracking going on



Thank you
for listening …

Mike Doyle and Eolas Technologies Inc.
for funding all work on Vlerq since 2005

www.vlerq.org


