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Apologies

« Sorry for using the phrase “Web 2.0".



A short history of Uls...
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IBM 360 Series 2A/753x



1970

8 hgwdev.cse.ucsc.edu - hgwdev* - SSH Secure Shell

File Edit Yiew Window Help

[larrymBhgwdev ~]§ logout
Last login: Fri Mar 12 01:24:26 2010 from kresge-37-157.resnet.ucsc.edu

This is hgwdewv

Contact cluster-admin with problems or missing software.

[larrymBhowdev ~]$ grep FOXM1 buck/HG-UL334_2_ annot.tab | cut -f£ 1
202580_x_at

214143 _at

[larrymBhgwdev ~]%

Connected to hgwdev.cse.ucsc.edu

155H2 - aes128-cbe - hmac-mdS - none | 142x34

4

=10 x|

Unix shell



PATENT ENQUIRY

PAENOZMA

Enter the required

Key may be : applicatien Id (nnnnn/yy),
Patent Number (nnnnnn),
tonal Number (Pxonnnn),
Nunber (PCT/ccyy/nnnn
/. T.P.0O. Nunber (WOyy/nnnnn ),

Search Name (xxx

EN Number

strict Search Name results to se applications

fFiled since / / filed

WARNING: Print via Internet access using email only

PAENO2CA V4.0 ¢ - ) p Command

IBM 3270 Terminal



1975

8 1:hgwdev.cse.ucsc.edu - hgwdey - SSH Secure Shell = |U|§|

“ File Edit VYiew Window Help ’

trackImngOnly = TRUE;

ideogranToo = cartUsualBooleanicart, "hgt.ideogramToo™, FALSE):
hideControls = TRUE;

withNextItemdrrows = FALSE:;

withNextExondrrows = FALSE;

hgFindMatches = NULL: ff X0 necessary 222

}

=>IncludeFile("jquery.js”, NULL);
jsIncludeFile("utils.js", NULL):
jsIncludeFile (" jquery.mousewheel.js”, NULL):
if (dragZooning)
{
jsIncludeFile ("jquery.imngareaselect.js", NULL);
jsIncludeFile("ajax.js", NULL):
hPrintf("<link href='../style/autocomplete.css' rel='stylesheet' type='text/css' />\n");
jsIncludeFile ("jquery.autocomnplete.js”, NULL):
: / M 0.06 [{C CV5:1.1636 Abbrev)]--L5413-

<LINK REL="STYLESHEET" HREF="../style/HGStyle.css" TYPE="text/css">
< /HEAD>

<BODY BACKGROUND="" BGCOLOR="CCCCCC">

<script type='text/javascript'>
docunent.write ("<center><div id='warnBox' style='display:none; background-color:Beige; border: 3px ridge DarkRed; width:640px; padding:1l0px; margin:lOpx; text-§

function showlWarnBox () {document.getElementById('warn0OK').innerHTML="'s&nbsp;0Ksnbsp;' ;var warnBox=document.getElementById( 'warnBox') ;warnBox.style.display="'"'; w§
function hideWarnBox () {war warnBox=document.getElementById('warnBox') warnBox.style.display='none';warnBox.innerHTML="";var end0fPage = document.body.innerHTHM$

</script>

Breakpoint 2, doMiddle (theCart=<value optimized out>) at hgTracks.c:54l3
(gdb)

11:42PM 0.06 [ (Debugger:run Abbrev) ]--L12079--CH--BOt-————————— === - — - — — — o — o — e m——— e —————————— === ———

(default jsIncludeFile)

Find tag:
0* tcsh

-
Connected to hgwdev.cse.ucsc.edu IS5H2 - aes128-cbe - hmac-mdS -none [160x38 | [ [ | 4

EMACS




1984

L File Edit View Special

MaclWorks System Disk
S itemns 352K in disk 48K available

Calculator

P i

-

Font/D& Mover

The Macintosh™ Finder
Bruce Horn and Steve Capps

System Folder

Version 4.1 ©1935 Apple Computer

System Folder
6 items 165K in folder 43K available

System Finder Imagewriter Clipboard File Note Pad File Scrapbook File

MacOS



tcga_SiteVisit_schedulev3.doc (Read-Only) (Last saved by user) [Compatibility Mode] - Microsoft Word

Page Layout References Mailings Review View

<51 % Ccut 4 Find ~
0= reo AaBbCcI | AaBb( AaBb( AaBbCcl 4aBbCcL AaBbCel | /A 2 Replace
= “ac
Pavste F Format Painter B 7 U ~abe x, x* Aa~||2¥~ A -|[|f TNormal | Heading1 Title Subtitle Emphasis Strong = g?yii:sgf i Select~
I ') Fd 0

Word has recovered the following
files. Save the ones you wish to
keep.

Available files

@ tcga_SiteYisit_sch... :I
Version created last ...
10:47 AM Tuesday, ...

il

s [ A~ A 7]

Theme Fonts

Blah M Cambria {Headings) | =

Calibri {Body)

All Fonts

T dgency FB

T ALGERIAN

T Arial

T Arial Black

T Arial Narrow

% Arial Rounded MT Bold

T Arial Unicode MS

T Baskerville Old Face

% Bavhavs 93

Hp Bell MT

% Berlin Sans FB

% Berlin $ans FB Demi

i Bernard MT (ondensed

B Fackaditer STC

J »

(@ which file do I want to save?

Close

Page:10of1 | Words:1/3 | o ) = ]
wstartl J @ é § 8 > J Q The Housing Bubbl... I tcgal.cse.ucsc.ed... I hgwdev.cse.ucsc.e...l & http:/fhgwdev.cse... I CAWINDOWS|syst. .. I ﬂc_g" Microsoft PowerPoi... "@tcga_SiteVisit_s... |« g”gg 12:07 &M







E] Click Here
The most powerful and useful guide to the Net
Ask AltaVista™ a question. Or enter a few words mI any language ]' Help - Advanced

| Search |

Example: How many centimeters in an inch?

; AV Family Filter - AV Photo Finder - AV Tools & Gadgets
Specialty Entertainment - Health - Holiday Shopping - Careers - Maps

Searches People Finder - Stock Quotes - Travel - Usenet - Yellow Pages
CATEGORIES NEWS BY ABCNEWS.com %] Click Here
Automotive » Judiciary Yotes to Impeach

» Dems Used GOP Tactic from Nixon Case

» Bin Laden Looks Il
ALTAVISTA HIGHLIGHTS
» Trekkie' Mostagalia Gone Bad

Business & Finance
Computers & Internet
Health & Fitness
Hobbies & Interests

Home & Famil » Review: ‘Shakespeare In Love' 4 Featured Sponsors
Media & Amusements » Buy Black Dog' on DVD & Get Free Gift <Fihd today's best
People & Chat travel bargains!
Reference & Education STHER SERVICES +Click here for great
TR ) o e Altavista Discovery - Video Search Demo deals on great gifts
Shopping & Services FREE Email - AY Translation Services

«40% off Tom
. i Make Us Your Homepage - Create A Card =29 U
Society & Politics - :
society & Lolit Photo Albums! - Asian Languages Wolfe's |atest at

Sports & Recreation Amazon.com

Travel & Vacations ‘-SeaArCh every major
ob site on the web

AltaVista Home | Help | Feedbadk | Adverising Info | Set vour Preferences | Text-Only Version .Netscape
COMPAQ | Disclaimer | Privacy | Our Search Network | About AltaVista | Add 3 Page 57




HTML i1s Lame

Very primitive Ul elements
No dialogs
Click and wait Ul:

— Every user action requires round trip to the
server and redrawing the whole page

Javascript very poorly supported until early/mid
2000s, so there was little that developers could
do, other than using Flash or Java (which require

plugins and are poorly integrated with the
browser).



B4 Human chr17:7,520,197-7,...

bmit: » O~ &~

osiion=chr17:7,520,197-7,520,1¢

lade=mamm:

<« C| % hitip://genome.ucsc.edu/cgi-bin/hgTrac rg=Human&db=hg1

-

Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDFIPS Session Help
UCSC Genome Browser on Human Mar. 2006 (NCBI36/hgl 8) Assembly

move <<<| <<| < | > I > I =23 Izoomin 1.5x| 3x I 1Elx| base Izoomout 1.5x] 3x I 1Dx|

position/search |chr17:7,620,197-?.520,197 gene | jump I clear | size 1 bp.  configure I

[crr17 o1z, 1) EEEEEE TR (1.2 B B
_J Scale 8 bases|
chri?
—_— G
UCSC Genes Based on RefsSeq, UniFrot, GenBank, CCDS and Comparative Genomics
el
4P
[
RefSeq Genes
AJ RefSeq Genes
] C/D and H/ACA BOox sShoRNAsS, ScaRNAS, and microRNAs from sSnoRNABase and miRBase
Human mRNAS from GenBank
_J Human mRNAS
Human ESTS That Have Been Spliced
_J Spliced ESTs

Vertebrate MUltiz Alignment & Conservation (44 Species)
2 _ Flacental Mammal Basewise Conserwvation by FhyloF

B _

-8.3 _
MUltiz Alignments of 44 Vertebrates
Gaps
Human
Rhesus
Tarsier
Mouse
Dog
Elephant
Opossum
Flatypus
Chicken
Lizard
K_tropicalis
_ Stickleback
_J Simple Nucleotide Folumorphisms (dbSNF build 138)

AR 4 | ]

ahl

SNF Genotuping Arrays
AFfY SNF 6.8
AFFY SNF 6.6 SV
11 1 a1 -0 |
I1lumina Cyto-12
T1lumina ARAW-Q




2008

* Donna encouraged Tim and | to start using
Javascript to improve the Ul:

— Open/Close of track groups without doing a
page refresh

— Subtrack setting widget in hgTrackUi
« Zack and Steve used jQuery to do the
Cancer Browser Ul

— | saw Steve’s demo and started using jQuery
in the GB



What is “Web 2.07?

« web 1.0 == IBM 3270 with colors

» web 2.0 == client-server with a really hard
to program client

Mark Diekhans



What is “Web 2.077?

« Javascript to improve Ul

+ AJAX: Client side code interacts with the
server without explicit user action

« Web Services: JSON based API



What is JSON?

Javascript Serialized Object Notation
Serialized Javascript objects
Supported types:

— Scalar (string, number or boolean)
— Array
— Hash

De facto standard used by Javascript
programs to fetch data from servers



JSON vs. XML

VS. <?ml?>




JSON

"firstName": "John",
"lastName": "Smith",
"age": 25,
"address":
{
"streetAddress": "21 2nd Street",
"city": "New York",
"state": "NY",
"postalCode": "10021%
I
"phoneNumber" :
[
{"type": "home", "number": "212 555-1234"
{ "type": "fax", "number": "646 555-4567"

I
}



XML

<Person>
<firstName>John</firstName>
<lastName>Smith</lastName>
<age>25</age>
<address>
<streetAddress>21 2nd Street</streetAddress>
<city>New York</city>
<state>NY¥Y</state>
<postalCode>10021</postalCode>
</address>
<phoneNumber type="home">212 555-1234</phoneNumber>
<phoneNumber type="fax">646 555-4567</phoneNumber>
</Person>



JSON

* Pros
— Parsing is built into javascript implementations
— Maps better to data structures
— More succinct (no closing tags)
— Easier to read
— Much simpler syntax
— Only one way to do it
 Cons
— Less powerful (e.g. can’t embed binary data)
— No built in schemas



JBrowse JSON example

"headers": ["start", "end", "strand", "id"],
"histBinBases":1000,
"featureCount": 2462,
"featureNCList":
[
[28734,16400072,
{"path":"data/tracks/chrl/CpGIslands//lazyfeatures-0.json","state":"lazy"},
null,null],
[16464375,43251082,
{"path":"data/tracks/chrl/CpGIslands//lazyfeatures-493.json","state":"lazy"},
null,null],

:| 4

"key":"CpG Islands",

"histogram":[0,0,0, ... 1,

"className":"basic",

"clientConfig":{"featureCss":"background-color: #0DO;
height: 8px","histCss":"background-color: #3D3"},

"rangeMap":[1,

"label":"CpGIslands",

"type":"FeatureTrack",

"sublistIndex":4

http://jbrowse.org/ucsc/hg19/data/tracks/chr1/CpGilslands/trackData.json



jQuery: Javascript Library

Hides most cross-browser differences
Lots of built in functionality (ajax etc.)

Very active user community (hundreds of user
contributed Ul widgets)

Lots of books and online resources

Hopefully will become the de-facto Ul toolbox for
web browsers (analogous to Mac Toolbox,
Windows GDI and X Windows API).

jQuery Ul library supports modal dialogs



jQuery (cont.)

« Powerful DOM element selector syntax:

$ ("map [name!=ideoMap]") .each (function (index)

{
parseMap (this, false);

});

This code snippet applies the parseMap
function to each map element whose
name is not “ideoMap”.



Drag and Select

uHuman chr3:182,9... uhttpzﬂhgwdev.cse.... X \u http:ffhgwdev.cse.... = \u http:ffhgwdev.cse... * \-l Google X \4‘]7 Altavista X \D htmibgcolors.png (... =
€ 9 C ¢ hip/hgwdev-larrym.cse.ucsc.edu/cgi-bin/ngTracks
Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDFIPS Session

UCSC Test Browser on Human Mar. 2006 (NCBI36/hgl18) Assembly

move <<<| <<I < I > I > I B3> Izoomin 1.5x| 3x I 1Dx| base |zoomout 1.5x| 3x I 1Dx|

jump I clear |size 998 bp.  configure |

positionfsearch [chr3:182 912,808-182,913 805 gene |

Ichrs (426.33)
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Drag and Select

Hiram suggested this to me

|deal application of Javascript: simple, valuable Ul
addition that has to be implemented on the client side

Issues:

— Track Image is very crowded, so currently you have to
select at the top of the image

— We have had a least one serious browser issue: a
bug in Chrome/Safari that we couldn’t work around;
bug was fixed relatively quickly because a genome
browser user complained to the AppleWebKit team



Gene Search Box

EA Human chr3:182,912,805-..

€ C % htip:/fhgwdev-larrym.cse.ucsc.edu/cgi-bin/hgTracks?hgsid= 1845 142&clade=mammal&org=Humangdb=hg18&position=chr3:182,912,805-182,913,8228hgt.s » B~ K~
Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDFiPS Session Help —
UCSC Test Browser on Human Mar. 2006 (NCBI36/hg18) Assembly

move <<<| <<| < | > | >3 | 233 |zoomin 1.5x| 3x | 1Dx| hase |zoomout 1.5><| 3x | 1Ux|

HOXA1 =

positionfsearch |chr3:182 912,505-1582,913 522 gene [HOX jump I clear | size 1,018 bp.  configure I

|cnr3 [N B mEce+.cH | B IDEEE i+ imiz.cl

<5
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soxzoT ﬂi e —_— JAORAZ - f UL e

User Track

UCSC Genes Based on RefsSeq, UniFrot, GenBank, CCDS and Comparative Genomics
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Gene Search Box

 Inspired by me getting tired of searching
for “TP53" 20 times a day

* Dent Earl suggested the google suggest-
style interface

* Fast Uptake showed that it was self
explanatory (~10k uses/day within a week)



JSON/RPC

* Gene search box is a classic AJAX application

— As user types, client side Javascript code sends prefix to server,
which responds with a list of genes

— Server side code is very fast (simple select on an indexed field
in knownGenes/refGene tables)

— Avoids search page, so it eliminates a whole web page refresh
— Self explanatory functionality
— Client/Server interaction is via a JSON interface

* Interaction b/n client and server is essentially an
asynchronous RPC

— char **getGeneList(char *prefix)



Example of a JSON RPC

position/search |chr3:152,912,416-162,914,917 gene [HOX

3 (926.33)

positionfsearch |chr3:182,912 416-182 914 917 gene [HOX jum

HC

5 (426.33)

HOX. —
HOMAT Bl
HOXAT1AS
HOXA13

HOA2

HOXAS ;l

Client Side

u http:ffhgwdev-larrym.cse....

&«

[

{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value":
{"value™:
{"value":
{"value":

"HOXAL™,
"HOXA10",
"HOXA11",

"HOXAL11A43",

"HOXA13",
"HOXAZ",
"HOXA3",
"HOXA4",
"HOXAS",
"HOXA6",
"HOXA?",
"HOXAS",
"HOXB1",
"HOXB13",
"HOXB2",
"HOXB3 ",
"HOXB4",
"HOXES",
"HOXB6",
"HOXB7",
"HOXES",

C % htp \/ihgwdev-larrym.cse.ucsc.edu/cgi-biny

rige:
ridr:
rigr:

"idr:
"idn:
nign:
LET-LE
LETLE
nign:
LET-LE
LET-LE
nign:
"idr:
LETLE
nign:
LET-LE
LETLE
mign:
LET-LE
LET-LE

"chr7:27099139-27102150"},
"chr7:27176735-27180480"} ,
"chr?7:27187301-27191360"} ,

"id": "chr7:27191552-27195437"},

"chr7:27203024-27206250"} ,
"chr7:27106498-27108919"},
"chr7:27112334-27120141"},
"chr7:27134651-27136924"},
"chr7:27147521-27149812"},
"chr7:27151641-27153893"},
"chr7:27159863-27162821"},
"chr7:27168582-27171674"},
"chrl17:43961806-43963271"},

"chr17:44157125-44161110"},
"chrl7:43975018-43977392"},
"chr17:43981231-44006809"} ,
"chr17:44007865-44010742"} ,
"chrl7:44023615-44026102"},
"chr17:44025095-44037333"},
"chr17:44039594-440433382"),
"chril7:44044707-44047300"} ,

Server Side



% hgwdev.cse.ucsc.edu - hgwdey - SSH Secure Shell = |D|5|
“ File Edt View Window Help

/7 requires utils.js

Al
var suggestCache;

function ajaxGet{getDb, cache)

{

// Returns jquery.autocomplete.js ajax_get function object

// getDb should be a function which returns the relevant assembly (e.qg. "hgl8")

/7 cache is an optional object used as a hash to cache responses from the server
suggestCache = cache;

return function (key, cont) {

if (suggestCache == null || suggestCache[key] == null)
{

| §.ajax({

url: "../cgi-bin/hgSuggest”,
data: “db=" + getDb() + "sprefix=" + key,
/4 dataType: "json”, // X0 this doesn't work under IE, so we retriewve as text and do an ewval to force to an object.
trueiuccess: handleSuggest,
success: catchError0OrDispatch,
error: function (request, status, errorThrowm) {
if (typeof console !'= "undefined”™) {
console.dir(request);
console. log(status);

}
var msg = "ajax call failed™;
if(status != "error")

nsg = msg + “; error: " + status;
showllarning (nsg + ; statusText:

" + request.statusText + ; responseText: " + request.responseText);
}l

cont: cont

11:16PM 1.10 [{J

Connected to hgwdev.cse.ucsc.edu

o
[55HZ - aes128-cbe - hmac-mdS - none [ 160x36 | 41| 4




€« C | ¥ htip://hgwdev-larrym.cse.ucsc.eduy/cgi-bin/hgTracks?hgsid= 18451428 clade=mammalgorg=Human&db=hg 188 position=chr3:182,912,805-182,9138228hgts B [+ v

Ensembl NCBI PDFIPS i el - lome at ter PCR DNA Convert Ensembl NCBI PDFIPS essi el -
UCSC Test Brnwser on Human Mar. 2006 (NCBISG/hgls) Assembly UCSC Test Bruwser on Human Mar. 2006 (NCBI36/hg18) Assembly

move zoomin _15x 10x ase | zoom out _15x 10x move. zoomin _15x 10x | base |zoomout 15x 3x 10x
position/search |chr3:182,912 808-182 913 805 gene jump lear | size 998 bp. _ configure positionfsearch [chr3:182 912 805-182 913 822 gene HOX IJump clear | size 1,018 bp. _configure
s e e [ Seu=s 1w s s AN e W i m)
sssss OXA11

030 saizsnel ssasisgent | iessioreel  remsrszsel sezsioeesl 102910700l | 1easissoa)

B T 10 1 0 11
M 1 41 18 1 1 I

B m
»

E »
»

B »
»

Client Side only AJAX

No network 1/O, so not susceptible Susceptible to network latency,

to network latency which limits utility for more
interactive functionality



Alternative Gene Search Box
Implementation (ala |Browse)

Could pre-compute lookup lists for all assemblies and
store them as static JSON files (~ 1 meg each)

Client retrieves assembly specific lookup file when page
is loading (cached after first time)

Client side code does the lookup synchronously
Pros

— No delay on client side

— Removes CGl hits, so less overhead on server
Cons

— Client side code is more complex

— More complex build environment



Pure AJAX App

All of the Ul is constructed and run on the client side; there are no
HTML form submissions; e.g. the cancer browser, modern email
apps (gmail, yahoo, zimbra)

Pros
— Usually yields a better Ul

— Forces separation between Ul code and data, so it's easier to
plugin a different Ul (e.g. iPad/android)

— Easier to pull in 3" party data
Cons
— GB already has a lot of server side Ul code

— History is complicated (no more back button; this may actually
be a good thing)

— Javascript may cause performance issues (e.qg. if you try to
render on the client side)



Cancer Browser

) UCSC Cancer Genomics Heatmaps - Mozilla Firefox

=0l x|

File Edit Yiew History Bookmarks Tools Help

6" | v c X 'y mhttps:ngnome-cancer.soe.ucsc.edu,l'theatmap.f Ti? v IP'“"GE

ogle

/’,

(B -

4 ]ﬁboxl | '] Human corti. I | '] Source Cod... l [ UCSC-Cam...] | ] MyUCSC Lo... l X/ Difference e...] EA Human chrx... ] W/ 1BM 3270 - ... ] http:...x=FOXI & each) -jQ...I -] Mocha_wsz...l |

| enrt | enrz | chrs | chr4 | chrs | chrs | chr? | chrs|chra| 1o | 11 | 12 | 13 | 14| 15| 18 |17]18]19]2¢] | |chrx|ﬂ i § g § s & 2 E
(NTRCKITITD QK TRTC)(XOCECREED (AR N ARTREY(COXACTAEDCCECNTECRECTE (A CRCC (D D O D 2D 1D G D QD © for ok
Feature Settings
; Select Features Subgrouping
| Select Features to Show = chemotherapy Current Subgroups
rpletyps et CHEMOTHERAPY Gr;up 1 Gl;?“p ’ @
batch (%) 5 N ° s i
ump to icroscope
Doty 0 p to hgMi P Group 1 Group 2 |
%) Yes
gender Undefined |
histologicaltype ()
- - _ =l Group 2
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Biolntegrator

) UCSC BioIntegrator - Mozilla Firefox
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Coming Attractions

Track settings dialog
Context menu for track items
Track search

Drag panning

Drag reorder of tracks



Track Search

¥)) Human chrhttp:/ /hgwdev-larrym.cse.ucsc.edu/cgi-bin/hgTracksX:151073054-151383976 - UCSC Genome Browser ¥233 - Mozilla Firefox = |I:I|5|
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Track Search
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AJAX is used to change select box when user chooses a different
metadata field




Context Menus
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Track Settings Dialog

Human chr3:182,912,416-...
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hgApiI

« Experimental JSON API interface

— getTrackList (used by steve’'s experimental
integrated CB/GB tool)

— getMetaData (used by track search)



) Mozilla Firefox
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File Edit View History Bookmarks Tools Help
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{
"track": "cytoBandIdeo",
"shortLabel"”: "Chromosome Band (Ideograr)',
"longLabel"”: "Chromosome Bands Localized by FISH Mapping Clones (for Ideogram)”,
"group”: "Mapping and Sequencing Tracks"

}I

{
"track": "benzGenes",
"shortLabel": "Gene Coordinates",
"longLabel": "Gene Coordinates used for Analysis",
"group": "Experimental Tracks"

}’

{
"track”: "benzInput”,

"shortLabel"”: "input",
"longLabel"”: "input signal”,
"group": "Experimental Tracks"

"track": "mi63Top",
"shortLabel"”: "mi&3Top”,
"longLabel"”: "mi&3Top",
"group": "Experimental Tracks"

"track": "encodeMsaThaDec07",

"shortLabel": "36-Way TBA",

"longLabel"”: "TBA Alignments and Conserwvation of 36 Vertebrates in the ENCODE Regions",
"group”: "Pilot ENCODE Comparative Genomics and Variation”,

"subtracks":

[

"track": "encodeMsaThaDec07Viewcons",

E

http://hgwdev-larrym.cse.ucsc.edu/cgi-bin/hgApi?db=hg18&cmd=trackList



Future Directions

* Richer JSON RPC interface? (For our own
client side apps and perhaps 3™ parties as
well):

— getTrackList
— getTracklmages
— getTrackDetalls

* Requires refactoring of some of our code
so it can output either html or json




Pitfalls

* You can end up DOS’ing yourself (DOS ==
Denial of Service)

— Tooltips in very dense track map

« Too much usage and/or too sophisticated an
interface can burden your servers; e.g. Gene
Suggest for “A” in hg18 yields a list 163kb long.

* Very dependent on Javascript, so your apps can
break spectacularly with new browser releases



Pitfalls (cont.)

* hgTracks startup time is slow; large
overhead from loading tracks (100-200
milliseconds)

— A robust JSON based API would require
something faster, perhaps something
embedded in the web server (e.g. mod_perl)
or a dedicated process listening on another
port (e.g. node.js).

— This issue can be mitigated by using pre-
computed static JSON files



Pitfalls (cont.)

* |If you make your APIs public and third-
parties start to use them, then you can't
arbitrarily change them (i.e. public APIs
have development, support, testing and
staging overhead).

— JSON APIs should be easier to change than
binary ones (e.g. adding hash keys shouldn’t

break existing code)



Pitfalls (cont.)

* You have to test on all supported
browsers:

Internet Explorer 39.7% 40.6%
IE8 13.1% 15.9%
|IE7 15.9% 15.8%
|IE6 10.5% 8.5%

FireFox 37.4% 36.2%
Safari 12.7% 10.2%
Chrome 4.3% 5.5%

GB stats from awstats



Acknowledgments

 Jim Kent, David Haussler, Donna
Karolchick, Kate Rosenbloom, Tim

Dreszer, Hiram Clawson, Mark Diekhans
and Angie Hinrichs

 Dent Earl, Steve Benz and Zack Sanborn



