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NOT a TCL to C compiler

NOT a reimplementation of the runtime system

=> transforms tDOM pages to C code
=> retains the simplicity of TCL
=> eliminates redundant processing

Bottomline: It's fast. We'll try to explain why.



How fast
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Motivating Example: Renaming CSS class names

» Renaming CSS class names
- helps reduce the size of the CSS

— class names must also be renamed in HTML and JS

- waste of processing time if on-the-fly

P




Motivating EX&IIIplCI Removing unused CSS

* Removing unused CSS selectors
- most tools mspect generated HTML

— selector marked as used 1f it matches an element

- waste of processing time if on-the-fly

/'\A




The Gist

* savings to be made at runtime 1f pre-processed

 something vs. nothing

- on-the-fly compression takes time (at runtime)

- compile-time compression saves time (at runtime)
* not convinced?

- 1nline vs. external style sheet /-




Problem 1s...

* Rewriting at compile-time 1s tricky, e.g.:

{11 User requests a URL.
Database

Cluery DB

CONTROLLER

¥

{2) The Request Processor translates
URLs into requests for application
logic scripts with tcl extension.

dynamic-page.tcl
Application Logic

Request Processor

Request a URL

1
Prepare Datasources

{3} The application logic may decide
to invoke a template orwrite data
directly to the connection

Optionally
Return Content invoke a
template

T
Return Content Source ternplate

l

dynamic-page.adp (4] The template formats the data
Template and returns it to the user.

haster Included (5} Cther templates may be
template termnplate included in order to reuse
presentation components.




page = application logic + presentation
=tDOM document, 1.¢. tree of widgets
= HTML + special markup tags + bindings

widget = reusable or common components

special tag = vars + conditional insertion + iteration



Composite Page: what it looks like

The root page includes
the main content and
wraps itself in the
master.

Tabs inserted with
the <include> tag.

Active tab passed
as attribute to <include>

The root page specifies
a descendant node

(via x-master-renderTo)
to be rendered by the
master template.

Multiple blog posts that
are not visible in the
screenshot.

\

home || blag | echo || media | reMark

vox pop || wiki

mare like an 11-to-3 in terms of h
what they are actually doing is pa
growth rate. When you recognize

anymaore. Yﬂu won't be able tﬁ fal
where you are. You get complacent and stall. So, run your prospective

engineering hires through that narrative. Then show them the alternative:
working at your startup .

--- Stephen Cohen, co-founder of

and Max Levchin

Injellectual Compounding Rate
“ Posted by Nedgurog AnpnTpiou, June 26, 2013 06:43 P

We tend to massively underestimate the compounding returns of
intelligence. As humans, we need to solve big problems. If you graduate
Stanford at 22 and Google recruits you, you'll work a 9-to-5_ It's probably

ard work. They'll pay well. It's relaxipg”But
ying you to accept a much loyer intellectual
that intelligence is compdlnding, the cost

=P etitive edge. You won t be the best
I in love with new stuff. Things are cushy

Falantir, in a conversation with Peter Thiel

o000 Fermanent Link [ 1 comment ] - Add Commett




Composite Page: spec as tbOM script

val -id “context_user_id” { master -src “shared-master.inc” -title Spagetitle {
return [ad_conn context_user_id] include -src “shared-tabs.inc” -active “blog” {
tpl -for “blogdata” {

PIVER— div -class “post” -href “@{id}” {

-id “userdata” \ a -class “title” {

-singleton “true” \ t @{title}

-from “users” \ }

-where “user_id = :context_user_id” div -class “content” {

t @{content:noquote}

guard {

return @{userdata:rowcount} }
] }

}

datastore \ }

-id “blogdata” \ 1

-scope “context_user” \
-from “blog_posts” \
-order “entry_date desc”

set pagetitle “@{userdata.full_name} > Blog”



Composite Page: spec as tDOM script - explained

> set:: data (context user id) [ad conn context user id]

val -id “context_user_id” { )
return [ad_conn context_user_id]

J\

R rtreves single item
-id “userdata” \ /‘

-singleton “true” \ - >
-from “users” \ /’

vﬁ -where “user_id = :context_user_id”

WHERE user_id=[dbquote $:: data (context user id)] <
guard {
return @{userdata:rowcount} >
h L» $::  data_ (userdata,rowcount) »
COMMA < ~
datastore \
-id “blogdata” \
-scope “context_user” \ >
-from “blog_posts” \
-order “entry_date desc” D

set pagetitle “@{userdata.full_name} > Blog”]>

» set :: data_ (blogdata) [$conn exec “SELECT * FROM

VALUE

SQL

ABORT
if false

SQL

CONST

master -src “shared-master.inc” -title Spagetitle {
include -src “shared-tabs.inc” -active “blog” {
tpl -for “blogdata” {
div -class “post” -href “@{id}” {

a -class “title” {
t @{title}

}

div -class “content” {
t @{content:noquote}

x0__ufad_conn context_user_id].xo__blog_posts | ORDER BY entry date desc”]




Composite Page:

<val id=“context_user_id”>
return [ad_conn context_user_id]
</val>

<datastore
id=“userdata”
singleton=“true”
from=“users”
where=“user_id = :context_user_id” />

<guard>return @{userdata:rowcount}</guard>

<datastore
id=“blogdata”
scope="“context_user”
from=“blog_posts”
order=“entry_date desc” />

x

spec as markup

<master src=“shared-master.inc”
title="@{userdata.full_name} > Blog”>
<include src=*shared-tabs.inc” active=“blog”>
<tpl for=“blogdata”>
<div class=“post” href=“@{id}”>
<a class=“title”>
@{title}
</a>
<div class=“content”>
@{content:noquote}
</div>
</div>
</tpl>
</include>

</master>




Transformation Order

» process <include> and <master> tags
 rewrite <contract> and <param> tags using <guard>

* prepare the rest of the widgets for the transformation
- CSS/JS

- Generate SQL queries for <datastore> tags

e transform resulting tDOM document to C code



index. {mode}.{ino}.{mtime}.{c,s0}

70074 Jun 23 18:42 Index, 0, 12993363, 1372020006, ¢
16941 Jun 23 16:42 index.B.12993353.1372528506 .50 _
obbd Jun 5 22:01 1ndex, pravate_defer-complled-0EDdS TOEEEEOF T 74ENZT14E30D 2 28E6CTCSCECAE, Js
162307 Jun 5 Z2:01 index, private_defer-map, Js

29
:
21247 Jun 5 22:01 index private_defer-source~0ED437oEGEE0FT74R02714R90D228B607C3CEC4E, Jg-
hed4d Jun g 22201 1ndex, private_nodefer-compiled- Fadkd, J=
5]
29

14213 Jun 5 22:01 index, pravate_nodefer-map, js _
26075 Jun aes01 1ndex, private nodefer-source-EOECL20E03092906FENR1C7AFD] 2204 BFSFE3EF4, Jg
130383 Jun 29 18:42 "
befdd Jun 29 18:4% index, tdp_c

189398 Jun 29 18:42 index, tdp_css ~, - Twitter Bootstrap CSS (190 kB)

98 Jun 29 18:42 Index, tdp_ces_keep - renaming map of CSS class names
2046 Jun 29 18:42 1ndex, tdp_css_map _ CSS3 rules expanded

125085 Jun 29 18:42 index, tdp_css min s

256419 Jun 29 18:42 index, tdp_ces_min_dropped - removed unused CSS selectors
10343 Jun 29 15:42 1ndex, tdp_css_min_final - minimized CSS (11 kB)
966 Jun 29 18:4% index, tdp_dep
306 Jn 38 18347 Index.tdobtal _some JS is deferred
il :4% index, tdp_Jjs_private_defer _ ;

955 Jn 29 15:47 index, tdp_jo_private defer min " other 15 15 not deferred

26074 Jun 29 15:42 Index, tdp_Js_private_nodefer ,

5755 Jun 29 18:42 1ndex, tdp_Js_private_nodefer_min - aware of CSS class renaming

726 Jun 29 18:42 index, tdp_spec - no JS for non-registered users here
20274 Jun 29 18:42 1ndex, tdp_spec_final :}>

14192 Jun 29 18:42 index, tdp_spec_inc

_ - spec as markup after each phase
18216 Jun 29 18:42 1ndex, tdp spec 1m




» Concatenation » Test Setup

- static and dynamic parts - NaviServer 4.99.6
» Contextual data source _ TCL 85.14

- NSF 2.0b5 for Persistence Layer

- each dynamic part 1s assigned a data source

- global context is a TCL array :: data

- current and parent context - tDOM 0.8.3-20120716
* Error Checking - Critcl vl
* Developer Mode - Closure Stylesheets for CSS
- No need to restart to load changes ~ Closure Compiler for JS
- Debugging Symbols and Info
- PostgreSQL 9.0.4

e Production Mode

 Build Files

- distribute without source possible

- Restart required to load changes



Transtormation Result: c code sample - edited

Tcl DStringAppend(dsPtr,"</head><body><div class=\"r\">
<a href=\"http://www.phigita.net/\">[...]</a></div>", 220);

if ( getbool O(interp, global objects, blockO 00, global objectsfOBJECT VARNAME registered p])) {
Tcl DStringAppend(dsPtr,"<a href=\"[...]\">Your Workspace</a> - <a href=\"[...]\">Sign out</a>",117);
h

else {
Tcl DStringAppend(dsPir,"<a href=\"[...]\">Sign in</a>",55);
b
Tcl DStringAppend(dsPir," | ",3);
append_O(interp, global objects, blockO 00, global objectsfOBJECT VARNAME localtime], dsPtr,0);

Tcl DStringAppend(dsPir,"[...]",256);




Transformation Example: variable substitution

* placeholders for
dynamic data

* scoped variables

- global context
— current context

— parent context

@ {storename.somevar}

@/{parent.somevar} (@ {top.somevar}

<master src=“shared-master.inc”
title=|’@{userdata.full_name}I> Blog”>
<include src=*shared-tabs.inc” active=“blog”>
<tpl for=“blogdata”>

<div class=“post” href=f{@{id}|>

<a class=“title”>

</a>

<div class=“content”>

I @{content:noquote} I

</div>
</div>
</tpl>
</include>
</master>

@{val.somevar}



Transformation Example: variable substitution

append 1 /* nsfvar */ (

interp,

global objects,
Tcl ObjGetVar2(

interp,

(@ {userdata.full name}

:: data_ (userdata)

Yy,

global objects| OBJECT DATA],
global objects|OBJECT VARNAME userdata],
TCL GLOBAL ONLY

),

global objectsf OBJECT VARNAME full name],

dsPtr,

); \

Whether to quote the
HTML or not.

\

Fetch 'userdata’
from the global
data array.

In this case, 'userdata'
1s an XOTCL object.

Alternative definition
of append_1exists

that works with TCL
dictionaries.

Then, get 'full name'
from the 'userdata’
object, quote it,

and append it

to dsPtr (a pointer

to a dstring that holds
the resulting HTML).




Transformation EX&IleGZ variable substitution

append 1 /* nsfvar */ (
interp,

g|
o)

obal obje
ockl ol,

g

dsPtr,

0

cts,/

<tpl for="registered users”>

@ {full name}
</tpl>

an object in the list of 'registered users'

lobal objectsfOBJECT VARNAME full name],



Transformation Example: variable substitution

<val 1d="msg”>
return “something”
</val>

Hello World! Message is (@ {msg}

Tcl DStringAppend(dsPtr,"Hello World! Message 1s ",24);
append 0 /* tclvar */ (

interp,
global objects,
blockO 00, —

global context
::data

global objectsfOBJECT _VARNAME msg],

dsPtr,
0

append html “Hello World! Message is “
append html $::  data  (msg)




Transformation Example: iteration

<tpl for="blogdata”>

Tcl Obj *blockl listPtr0
= getvar 0 /* tclvar */ (

</tpl>

interp,

g]ob al_Obj CCtS, | setblockl list$:: data (blogdata)
block0 00, /
global objectsfOBJECT VARNAME blogdatal);

int rowcount blockl ol, rownum blockl ol;

Tcl ListObjLength(interp, block1 listPtr0, &rowcount blockl ol);

Tcl _Obj *blockl ol;

for (rownum_blockl 01=0; rownum blockl ol<rowcount blockl ol; rownum blockl ol++) {

Tcl ListObjIndex(interp, block1 listPtrO, rownum blockl ol, &blockl ol);

[* 0%
S foreach blockl ol ${blockl list} {
} # do something with $blockl ol

}




Transformation Example: conditional insertion

<tpl for="navigation_tabs>
: <tpl if="(@ {val.selectedtab} eq @{ .0}">
if ( stremp_eq ( , <a class="selectedtab" hret="@{ .1}">
Tcl GetString( @1{ .2:noquote}
getvar 0 /* tclvar */( </a>
interp, <{ tpl>
. </tpl>
global objects, A

‘\
global objects|OBJECT DATA], \
global objectsfOBJECT VARNAME selectedtab])‘

),
Tcl GetString(getvar obj element(interp,block2 o1,0)))

)

Tcl _DStringAppend(dsPtr,"<a class=\"yf\" href=\"",20);
append obj element(interp,block2 ol, 1, dsPtr, 0);

Tcl DstringAppend(dsPtr,"\">",2);

append obj element(interp,block2 ol, 2, dsPtr, 1);

Tcl DStringAppend(dsPtr,"</a>",4);



Bindings

Control who can see your contact information

(® Fegistered Users
O Only Friends

<form action=""save-settings”

x-bind=""{
formdata userdata
} ’,>

Control who can see your contact information
<label class="radio">
<input type="radio” name="priv_contact info"

value="5">
Registered Users
</label>

<label class="radio">
<input type="radio” name="priv_contact info"

value="2">
Only Friends
</label>
</form>

<form action=""save-settings’™>
Control who can see your contact information
<label class="radio">
<input type="radio” name="priv_contact info"
value="5"
x-bind="{
checked {
I @{userdata:rowcount}
|| @{userdata.priv_contact info} eq {5}

}

},)>

Registered Users
</label>
<label class="radio">
<input type="radio” name="priv_contact info"
value="2"
x-bind=""{
checked {
@ {userdata:rowcount}

b

}79>

&& (@ {userdata.priv_contact info} eq {2}

Only Friends
</label>
</form>




Conclusion

» Templating System
- simple and fast

- clean syntax and clear semantics
* tDOM script

- trivial to define, develop and maintain a DSL
 Persistence Layer

- encapsulation of database logic
» Future Work

- sub-page entry points

- better error checking

- insert/update/delete to C

- alt ways of rendering

Also:
-cache “blog posts (@ {context user 1d}”
-where _if “...”
-extend { ... }

\]
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Thank You!

Avg. Response Time in milliseconds

14
12

o R I m

14
12

L U I R« ]

Avg, Response

Time per Minute
= I I I |
&.00am &.10am &.20am &.20am &.40am
Awvg, Response
Time per Hour
™ I I I I I I I
4.00pm &, 00pm 8.00pm  10.00pm O,00am 2,00am 4.00am &, 00am

Ivlax

Maon Jul @1 15:32:57 UTC 2013
Tue Jul 02 03:11:57 UTC 2013
Maon Jul @1 163757 UTC 2013
Man Jul 01 22:08:57 UTC 2013
Maon Jul @1 163557 UTC 2013

Man Jul 01 20:25:57 UTC 2013

Ivlax

Man Jul 01 16:31:57 UTC 2013
Maon Jul @1 173157 UTC 2013
Tue Jul 02 03:31:57 UTC 2013
Maon Jul @1 20:31:57 UTC 2013
Man Jul 01 22:31:57 UTC 2013

Tue Jul 02 01:31:57 UTC 2013

1E8

100

70

54

41
30

15

12

10

g

=]

g



