United States Patent

US007164422B1

(12) 10) Patent No.: US 7,164,422 B1
Wholey, III et al. 45) Date of Patent: Jan. 16, 2007
(54) PARAMETERIZED GRAPHS WITH 6,324,437 B1* 11/2001 Frankel et al. ................ 700/90
CONDITIONAL COMPONENTS 6,400,996 Bl1* 6/2002 Hoffberg et al. .. ... 345/810
6,538,651 B1* 3/2003 Hayman et al. .. ... 345/419
(75) Inventors: Joseph Skeffington Wholey, III, 6,816,825 B1* 11/2004 Ashar et al. ...........ee.. 703/14
Cambridge, MA (US); Brond Larson, FOREIGN PATENT DOCUMENTS
Holliston, MA (US); Glenn John Allin,
Arlington, MA (US); Tim Wakeling, P 63-231613 9/1988
Andover, MA (US); Martin A. Jp 2000-99317 4/2000
Serrano, Charlestown, MA (US); Craig OTHER PUBLICATIONS
W. Stanfill, Waltham, MA (US)
Schematic Capture with MicroSim PSpice, 2nd Ed., Marc. E.
(73) Assignee: Ab Initio Software Corporation, Herniter, Prentice Hall, Upper Saddle River, N.J, 1996. This book
Lexington, MA (US) comes with a CD that contains an evaluation version of PSpice.
’ ISBN 0-13-233982-X.*
(*) Notice: Subject. to any disclaimer,. the term of this * cited by examiner
patent is extended or adjusted under 35
U.S.C. 154(b) by 132 days. Primary Examiner—Kee M. Tung
Assistant Examiner—J. Amini
(21) Appl. No.: 09/627,252 (74) Attorney, Agent, or Firm—Fish & Richardson P.C.
(22) Filed: Jul. 28, 2000 (57) ABSTRACT
51) Imt. CL A method, system, and program for providing runtime graph
Yy prog p g grap
GO6T 1120 (2006.01) parameters and conditional components for data flow
(52) US.Cl .o, 345/440.1; 717/156 graphs. Runtime parameters allow an application builder to
(58) Field of Classification Search ............... 345/703,  defer the value of a parameter setting to runtime. The values
345/704, 700, 761, 762, 811, 701, 702, 619, of runtime parameters may be supplied by the end user or be
345/440.1; 717/153, 156, 158 derived from a combination of other runtime parameters or
See application file for complete search history. objects stored in an object repository. A developer may
. specify a prompt for each parameter and the conditions for
(56) References Cited displaying the prompt, which are used to determine a

U.S. PATENT DOCUMENTS

5,701,400 A * 12/1997 Amado ........ccccoeenenn. 706/45
5,966,072 A * 10/1999 Stanfill et al. .............. 340/440
6,006,242 A * 12/1999 Poole etal. ................ 715/531
6,061,516 A 1/2000 Horikiri

6,088,716 A * 7/2000 Stanfill et al. .............. 718/106
6,173,276 B1* 1/2001 Kantetal ................ 706/50
6,208,345 B1* 3/2001 Sheard et al. ............... 715/853
6,272,650 B1* 82001 Meyer et al. ................. 714/38

graphical user interface control for receiving the parameter
value. A conditional components mechanism permits
changes to a graph structure based on parameter values and
computed metadata. Each component of a graph has a
condition which controls whether or not that component will
appear in the graph at runtime. The condition can be
computed directly or indirectly through runtime parameters.

30 Claims, 14 Drawing Sheets

Web Interface 108

4

Repository

A

(i |
108
A 4 A 4 /

110

Parallel Operating System




U.S. Patent Jan. 16, 2007 Sheet 1 of 1

4

US 7,164,422 B1

GDE 102 Web Interface 108
T PbseseN BB A
S = j
N e ——FrCa—
:""'—- e 1Ll
/ 104 A
—P X ]
Repository
T / 110
Executive
106
v v

Parallel Operating System

FIG. 1



U.S. Patent Jan. 16, 2007 Sheet 2 of 14 US 7,164,422 B1

200

206
Interface: /

Key for Sort
Rules for Rollup

=

Accounts 202
1
.y
Detail
FIG. 2
300 302 304 306 308 310 312 314

tup” Run anmclc:: *

Dmma

| |Threshold for scoring




U.S. Patent

Run
Time

Jan. 16, 2007

Retrieve
runtime
parameter
object records

User input
required?

Condition
for display
met?

Prompt user for
input

406

Value
supplied by
user?

Select default

Sheet 3 of 14

400

404

408

value

FIG. 4

T

US 7,164,422 B1

412

Value
externally
supplied?

414

Select default
value

A

410
Determine final /
parameter
value from input

____I___/416

| Remove |
| conditional |
| |
| |

components
(optional)

—— ——— =1 418
-

Execute Graph
based on final
parameter
values




U.S. Patent Jan. 16, 2007 Sheet 4 of 14

/504/

US 7,164,422 B1

500

502 \
Ilast_name 1@[ M descending
[first neme |ir] i descending
| lx] I3 descending
FIG. 5
602 //// 606
cust_id  [==[F]] |

[ANDF] last_name [-=IF

& first_name [-=5] |

=] street_addr[==Iz] [
==l

newline

Sz

FIG. 6



U.S. Patent

Jan. 16, 2007

Sheet 5 of 14

US 7,164,422 Bl

700
/

Compute ::':;rce Expression Where Output field

I— || | e [T —
I IFl|valueof I=]] ]@I l@@l—_—__'
[ Ellvaueo E[ | [Ed][ B ]
| ~T’v:l [veweof I j [Eat]| JEM e ]
| ] [value ol 7] | |@| !m:a[——_

/

804

\ 708 \ 710

FIG. 7

Copy these input fields:

802 <

Compute these new fields:

Expression

Output field

800

=Y

i=b

je]

j=1

j=1

/

/

806

FIG. 8



oD ego, Ea?zqﬁ.& Y

US 7,164,422 B1

Boj  loua  1d3fu

Sheet 6 of 14

Jan. 16, 2007

Bo| o (MOWR |13k I02;

U.S. Patent

a)ebaibbe uay) ‘g vy ulor

26 Old

g pue v uior

V6 'Old



U.S. Patent Jan. 16, 2007 Sheet 7 of 14 US 7,164,422 B1

1 002 & Progiam "Broadcast’ Propeities 1 000
(o o] o

1004 S
| 1006
\| - 1008
e T —
1010 \' | @ et

1012 __ =
:z

Gl | -

FIG. 10



U.S. Patent Jan. 16, 2007 Sheet 8 of 14 US 7,164,422 B1

1108

Y AN | 1100

: 1104 '

: 102 0 1106 |

: / :

] ]

B= o N o Tod o TR BRALL

A -/
@ :Joln J——@
Input b Output
File-1 File

FIG. 11



U.S. Patent

Remove
Completely &
Condition me

h 4

Remove
component &
all connected

flows from
graph

i

Jan. 16, 2007

1200

Remove
"poisoned"
components &
flows

Sheet 9 of 14

US 7,164,422 B1

1202

Do not remove
component
from graph

No—»

1204

1206

FIG. 12



U.S. Patent

1300

Replace with Flow
& Condition met?

Yes
1304

Exactly 1 live
str. flow to desig. input
& output?

No
1310

Live flows to
>1 input in family of
counted ports?

No
\ 4

Replace w/ gather
comp., remove
linked flows except
live flows to desig.
input & output

Remove poisoned
flows and
components

Jan. 16, 2007

Do not remove
component from
graph

No—»

Sheet 10 of 14

1302

1306

US 7,164,422 Bl

Remove comp. &

linked flows except

live flows to desig.

input & output - link
those

Remove poisoned
components and
flows

Do not remove
component from
graph

Yes—»

1314

1316

FIG. 13

1312

1308



U.S. Patent Jan. 16, 2007 Sheet 11 of 14 US 7,164,422 B1

1400

1402 Y 1404 1406

-
HashRollup o}

reject”

Accounts Outpu

File

FIG. 14

1500

1502 1506

1%

HashRollup o}

reject™

1600

Giaph "parametetized-iollup’ Run Parameters *

Ty

|

e

f T7Pe, alue)

| inpuc_rpach String §(prompt_for "rpach, inplace®)

input_path String T §(dataser_url §input_rpach}

i| inpuc_format ";ié?&":".??&":’x'&'a?"'ﬁ‘i;ﬁ §(dataset_type 8inpuc_cpach) ;

[ %[ro11up_key Collator | §{prompt_ztor "key”, $input_format) & Key to rollup by CoLigl,

!rollup_:zustcrn Transform Emb|${prompr_for "rollup”, ,Ro.l.lup rules CDL! 5

& #inpuc_tormat, Z

' §rollup_key} i .
output_rormat Record Format Embi§{find_in §rollup_trensform, "result_type") / CDL: b

Hfloutpur_path String ${prompt_for -"text, inplace”, 35) /Ou:puc path CDL



U.S. Patent

Jan. 16, 2007

Sheet 12 of 14 US 7,164,422 B1

1700
1702
ros B 5]
1706 Keytorolupby  Unsel Edit
1 708 Rollup rules No rules
Output path | i
FIG. 17A
1710 1700
1702 /
1704 Fapositon peth W‘“ema’wa’eh"“;a"“‘a"

Key to rollup by

1706

1708

max(duration) => max_duration

A AAYA

Rollup rules min{duration) =» min_duration \ Edit
#records = num_calls 1714
1716
Output path Jresutts.dat :

FIG. 17B



U.S. Patent Jan. 16, 2007 Sheet 13 of 14 US 7,164,422 B1

1800

m
HashJoin o«

int*
ectDTeject1” emorD emorl

=

Accounts

oo |
Output
File

HashRollup o« .

Detail T

FIG. 18

1900

8(p:ompt tor "rollup,inplace”, ipetail rollup :ules
$(dataset _type "/5chema/ilaz=house/€a1lbett /
"acct_no'} [

Record Format §{find_in Szcllup transform, "result _type"}. /

Transform i $(x£x: for_join "join”, !
${dataset _type “/Schemm/Varehouse/Account: 4»
§rollup_format)

Record Format ${type_join
§{dataset_type "/Schema./l{a:ehouse/.lccoum:s‘ f
$rollup_format)

String §(prompc_for "texc,inplace”, 35) ‘Ou:pur. par,h

FIG. 19 2000

2002 Compute  Source field Expression Where Outy
| Bl [valusof ]| il |{=>Q
Detail | Bl [vaueot_®I[___ B i) J=1
v | | — I — =]
|
|

El[vaivoof =1 [ i J= ]
&l [value of 5} [ i J=1

Output
path L = J

FIG. 20



U.S. Patent Jan. 16, 2007 Sheet 14 of 14 US 7,164,422 B1

2100

2102

m
HashJoln  es}]

atl* emord emort

=

Accounts

g

Detail

FIG. 21

Hamy Ve
rollup_transform jTransform
§{dataset_type

"/Schema/Varechouse/CallDetail™},
Tacct_non)

rollup_format iReco:d Format

s(tind_in $rollup_transform, "resulc_type")
join_transform ‘Transform

§(xfr_for_join "join",

i §{dataset_type
"/Schema/Uarehouse/Accounts"},

Srollup_tormt)

Ejoin_tcrmm: iRecord Format ${type_join §(datasec_type

"/Schema/Varehouse/Accounts”),
$rollup_formatc) '

“Y§(prompc_tor Fradio, T
§(lisc "true”, "false"},
${1list "Yea”, "No")}

"T§{if §do_sor,
${prompy, for "key”, §join format))
§${prompt for A\text,inplace”, 35)

2210
2206 2202 2208

FIG. 22






