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safely than ordinary automatic distribution mechanisms. Instead of producing
a fully-generated HTML page, FlyingTemplate produces a skeletal script which

includes only the dynamic values of the template parameters and the bootstrap
D D D D D D D D D D D D D D I:I D D D I:l D D code that runs on a Web browser at the client side. It retrieves a client-side
template engine and the payload templates, leveraging browser caches. In our
D |:| D |:| D |:| D D D D D D D D D D D D experiment, we tested the SPECweb2005 banking application using Flying-

Template without any other modifications and saw throughput improvements
from 1.6x to 2.0x at its best mode.
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Web applications often use HTML template engines to separate the webpage 0000000000000 oo0oooooDoooooDoooDoooooon

presentation from its underlying business logic and objects. This is now the de
facto standard programming model for Web application development. In this
paper we proposes FlyingTemplate, which is a novel implementatoin of server-
side template engines taking advantage of the nature of template-based Web
programming convention. It can replace the template engine of an existing Web $1IBMOO0O0OOO

application for off-loading server loads on its clients automatically, and more IBM Research, Tokyo Research Laboratory
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check_login();
$smarty=new SmartyBank;

$summary=backend_get($_SESSION['userid']);

$smarty->assign(‘userid', $_SESSION['userid']);
$smarty->assign('summary', $summary);
$smarty->display('account_summary.tpl');

01 00000o000oooooooooo pPHPOOOOO
Fig.1 A PHP script using a template engine.
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*1 http://www.spec.org/web2005/
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User ID
6

Current | Total |Average Total Average

Account | Type | b | nce |Deposits | Deposit |Withdraws [Withdrawe

0000002006 | Other 01606 | 1606 16.06 36.06 36.06

0000002007 |Checking |7016.06  |116.06 16.06 136,06 26.06
0000002008 |Saving  |7016.06 |216.06 16.06 18806 36.06

0000002008 | Other 01606 |316.06 16.06 236.06 36.06

0000002010 | Other TOI606 |416.06 16.06 286.06 26.06
0000002011 || Other J01606 |516.06 16.06 336.06 36.06

0000002012 | Crther J01606 |616.06 16.06 386.06 36.06

SPECweb2003: Account Summary

* Account Summany
* Check Detal
« Change Profie
+ Trarsfer Money
« Bill Pay
o Add Paves
5 Quick Pa
o Check Status
* Order Check
* Lozout

17000 bank/dynamic_padding/account _summary
b¥[2E12120235) : 07 "N, Ne®HeDTU=ELX_, IE" 1S[ Inh$@YcDe) Ya; k (W INar®
e @70 1w r JOC 42101 Km0l

DIl ILOU 1l D AT 0.1 TDCL0L LM v

@ Find
Done

02 00000000DDO0ODODOD
Fig.2 A final end-user view.
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oooo0oO0oO0o0O0OoOooooOooooOoOoPHPOOOOHTMLOOOOODOOODDO
oo0o0ooDO0o00oO0O0o00oooO0O0o00oooD0oU0oooO00OO0OO0ddSmarty
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BankingOOOOOOOOODOOOOOOaccount summaryd 00 O0O000O0O0O00OOO
ooooooooooooobooooooboooooooooooooomooooooo
oooooooooo0oooooooooobOOOoO0oooooooooobooboon0 HTML O

<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional/EN" ..>
<html>

<head><title>SPECweb2005: Account Summary</title></head>

<body bgcolor="white">

<table summary="SPECweb2005_User_Id">
<tr><th>User ID</th></tr>
<tr><td>{$userid}</td></tr>

</table>

<table summary="SPECweb2005_Acct_Summary" cellpadding=3 border=1>
<tr><th>Account</th><th>Type</th><th>Current Balance</th>...</tr>
{foreach item=acct from=$summary}
<tr>
<td>{$acct[0]}</td>
<td>{if $acct[1] eq ""1'"}
Checking
{elseif $acct[1] eq '"'2"'}
Saving
{else}
Other
{/if}</td>
<td>{$acct[2]}</td>
...... parameterized burdens for other columns ......
</tr>
{/foreach}
</table>
...... other burdens ......
</body>
</html>

03 20000000 $userid 0 $summary 00000000000 10
Fig.3 An example template taking two parameters $userid and $summary.
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00 $userid 000000000000 0DOD0ODOODOOOOOOOO {foreach ..}
0 {/foreach} 00000000 D0DOOD0ODOOD $summary 000000 ODOO
O00o0oooooonooooooooooooooooooonon $acct UO0OO0OO
O0000$acct 00OO0O00O00O0O0O0000O $acctnl] O0OnOO000O00O000OO
obooboobOoooO0boo0oobOo0bOO0nOOnn ifd elseif DOOOOOO
UbbO0d egbOOoOoboOoOooboboOooboooboooon
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3.2 0D OO0

FlyingTemplate 0 0000000000 HTMLOOOOOOOOOOOOOODOO
goobooooooooboobOooobO0oooobOobOoOobOOooboOobOHETML OO
JavaScript 000000 40000000000000O0O0O0OOOODOO 200000
ooooooon
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00000000 fill template() 00000000 OO0O0O0O0O0CDOOODOOO 10
O0account_ summary.tpl00000000000000000000000000000 2
doooooood0oQooodooOoobbOOooOUooOoDOOoOoOoUoooobooboboooo
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<script sre="/lib/filler.js"></script>

<script>

fill_template("account_summary.tpl",

[["userid","6"],

["summary",
[["0000002006","00","7016.06","16.06","16.06","86.06","86.06"],
["0000002007","01","7016.06","116.06","16.06","136.06","86.06"],
["0000002008","02","7016.06","216.06","16.06","186.06","86.06"],
["0000002009","03","7016.06","316.06","16.06","236.06","86.06"],
["0000002010","04","7016.06","416.06","16.06","286.06","86.06"],
["0000002011","05","7016.06","516.06","16.06","336.06","86.06"],
["0000002012","06","7016.06","616.06","16.06","386.06","86.06"1111);

</script>

04 0D0O00OOD0OOO JavaScript DO0O0O0ODOOOOODO
Fig.4 A skeletal result including bootstrap JavaScript code.

*1 The XMLHttpRequest Object, W3C Working Draft 15 April 2008, http://www.w3.org/TR/2008/
WD-XMLHttpRequest-20080415/
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Fig.5 Interaction sequences with a normal template engine (top) and the FlyingTemplate template

engine (bottom).
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function display($template_id) {
$js_template = “\*“{$template_id }\"”;
$js_params = json_encode($this->params);
echo ‘<script sre="/lib/filler.js”></script>"; // template engine
echo “<script>fill_template({ $js_template},{$js_params});</script>";

}
06 DODO0OODD

Fig.6 Server-side code fragments.
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Table 1 Average data size transferred for each page.

ooo gooo FlyingTemplate
account_summary 18,195 361
check_detail_html 12,731 271
profile 34,295 327
change_profile 24,566 289
transfer 30,393 255
post_transfer 15,067 283
place_check_order 26,438 288
order_check 25,678 312
bill_pay_status_output 23,584 378
quick_pay 17,821 294
bill_pay 35,400 270
post_payee 20,136 208
add_payee 17,781 327
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Fig.11 Throughput for various virtual cache hit ratios of client-side template engine script files.
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