0V 0 A O

S 20050049921A
a9y United States

(2 Patent Application Publication o) Pub. No.: US 2005/0049921 A1l

Tengler et al. (43) Pub. Date: Mar. 3, 2005
(54) ORDER PROCESSING (21) Appl. No.: 10/652,772
(76) Inventors: Craig D. Tengler, Boxford, MA (US); (22) Filed: Aug. 29, 2003
John F. Cardinal, North Andover, MA
(US); Frank Cantwell, Winchester, MA Publication Classification
(US); Thomas O. Jones, Andover, MA i o
MA (US); Stephen P. McDonnell, 7 T 0 04 F————————_— || 5 )
Pepperell, MA (US); Timothy L.
Mulhern, Westford, MA (US); Stephen (57) ABSTRACT
R. Marchetti, Billerica, MA (US); Glen
Edwards, Salem, NH (US); Peter A. In one aspect, an electronic association is maintained
Mancuso, Dracut, MA (US) between each order received at a place at which goods or
services are offered, the goods or services to be delivered at
Correspondence Address: a point in the place, and the association of the order with the
FISH & RICHARDSON PC delivery place is enabled to be altered between the time
225 FRANKLIN ST when the order is placed and the time when the order is
BOSTON, MA 02110 (US) delivered.
"
Side-by-Side
Drive-Thru coomihin
[ Kitchen
Manager’s Office Landing Zone Front Counter
Telephone Tree
T \E& T ‘ / / Telephonf Tree .
2 L/ ¥
i ‘ 4 g 1—‘: 1{; Dining Room n
2 o 2
wE = = Playpl o
| s |sijo (€ |4 12 N -
24 | Office a ] = 22 2_0_
- 1z S

BiiveTiinsGushier Dining/Playplace Cashier

|
Drive-Thru Presenter

Telephone Operators

CLOVER NETWORK 1005



US 2005/0049921 A1

Sheet 1 of 21

Mar. 3, 2005

Patent Application Publication

FRONT

[ DI

Jajuesald Iy L-eAu( siojesad() suoydaja]

Jaiyses asejdAe)d/buiuig d31ysed niyj-aAaug

D|N.NN

anejdield /

s
_ 5|2
Zl _ | 8
wooy Buuig ﬁn_“. m| m
[ 4

g ST

\

/| oo
aa1] auoyda|a) \ \ \

niyl-wooz

aal] suoydaja]
Jajunos juoi4 auoz Buipuen 2210 s Jebeuepy

uayoIy
nJayj-aAug
apig-Aq-apig

3

4



US 2005/ 0049921 A1

Publication Mar. 3, 2005 Sheet 2 of 21

Patent Application

9g

12°



Mar. 3, 2005 Sheet 3 of 21 US 2005/0049921 Al

Patent Application Publication

00¢

u=42Jyd pajie

@@e




US 2005/0049921 Al

Sheet 4 of 21

Mar. 3, 2005

Patent Application Publication

1]
JeIoNansg 7

v Uy

S
g8 ¢

1
¥
r

:peldopua] junowny

2O

9g8°¢$ ‘enp junowy




US 2005/0049921 Al

Sheet 5 of 21

Mar. 3, 2005

Patent Application Publication

ald addy

89§00 WS

Hupg wg

IeR QuieH SPiM
aanpal oM

QD uayiyD

c:

aa'Ls |=mel
BtE PepUNg Wwears 23]
BE'} IpeugwuaT
FONES O
YOMpUES YS|d

860 SYIAS ejuRIZON
8E'L a4 pagy
g0 ugaIeg B3

BLT 9syJ |qquodeg

DIA

0898 [l
651 Nupg 61
ropey
89k Bury vojup B
sabungaseoy? jog

8L'L
680

E3L paJ| pan
A

aoneg AR T
86T Sadalg uaNoyD ad-§ g

(1 ]
BL'E
BE'L
ove
B8O

6C°1
sl

Ieie]

SHBINEIAYD QMBNS
HUUg ws
NULg pal

saneg Dgg
JaBanquey ws
sabingasaayn

Wupg 67

Yapues uanaugd
BEIIYD AP —

sbBingassays

~9€

Vel




US 2005/0049921 A1

Sheet 6 of 21

Mar. 3, 2005

Patent Application Publication

@3JJo] wg

3qod PRH

Jasaang A7
JrRdIng wg

o ung TAUEIEY
sy wng sbpng

]

TZ2:7T  §§ OTEIIRT 5%

ovi

saTads pTH
vATlEd TEHOTID

AT [£= 01
% E Rl I

V§ OId

Qidx

1Ivd

THOLENI KO
B oxgaine

FHMESSD T4 T




US 2005/0049921 Al

Sheet 7 of 21

Mar. 3, 2005

Patent Application Publication

ds ‘DId




US 2005/0049921 Al

Sheet 8 of 21

Mar. 3, 2005

Patent Application Publication

STATIL sumED T
CEETOEH T

: IADY  BIGH 2 RLND:

8 OTIIRT 65:TT

9

0e - SHALI

B ozmgamma

"DIA 2L\

TFiod 0 TTHS TTF 10
B AT s kA it

Yo TS YSTd
gabbng og-

as BT [ omdamnd W omHImT

JfanggeH T
[ALIES ST T

T# ¢l

VAR T

e SN S, et s

0L1



US 2005/0049921 Al

Sheet 9 of 21

Mar. 3, 2005

Patent Application Publication

[

/’ 3
i
5

LZ'650'18$

9,40qe]

(395) syl Ia19 abesoay

- weg ooy M
speap spia S4IWORSN) Anoy awnjos Yoy
1
(
Y61 %61 %E'BT " s06 SEEG B 69°rL2% EE'069ES
1abae ANOH Aeq | jabaey ANOH Aeq Anoy Aeqg
m sp0z pa n__n R 00°'0%
{
|
|
1

 £00Z "ST AJenuer ‘hepsaupam

" Wd 0£:20:€ uBm_an

- A

rm_um u\.::hﬁﬁﬁ _u..nmmnm %bc.._:u_r:: ,_._uwmnmE ?:..HEJ_ _xﬁu.nom ::uﬁ:m 1

| T i Jm)ﬁ . ¢ ,w &
| e e A

e
-

# dum ﬁf.,ﬁ .n.,_ T

©
@

mﬂomum _ ﬁﬂ.d;&aw_n_

.



Mar. 3, 2005 Sheet 10 of 21 US 2005/0049921 Al

Patent Application Publication

VL DId

{
{
| avan
M.Ea&:m
1
P e B b it T ] 1 1
b i SR > e onyBirpory ion s (Y| _ | | Niway
sTyomg (G | i
i ]
g:ena) dwaxy I — i i
ey uneeg 68— “ _
sesemd (5 | i
wuney dwery €8 — | 1|
° 28 _ MOD | T )
i1wma) yngag € — | man | s
T oNpwa | | STONFHIIIHI
@ suopdo [ _ o naowd | | cquors
\ (6£2) 334400 [ zaawsn |
. St iom | 4IDNESSIN
P _ (682) 334305 .
i > i) S1MOdJ3W

any se u) paBifioq

O = 1no 901 T




US 2005/0049921 Al

ELLGDEU0" wpER
e e e e [
f Auayy Buipoay oy e a 1
i
RO RIS ! |
Yo7 45 f d13H
e a1adg i {
2 = ¥
o ipyep epog i i LHOddNS
- ¢
= 1DDCOOY | !
5 NiWay
— ea) ped) dsey | i
d n EQ] 104 IS _._
& IYBYS BfjIUEA HULQgoN oupInddesy gjjiuen YIud g |
m oNeys Auagmens QUid 4 aounnddeyus
wn DHRYS RIIUEA IS AW jedeg s i
AN RYS GRS IS BPEUOW BVIOY UG i |
% ajeys jenvds Ig ea) pad) . eajg 1o m MNIW AW
= IWRYS DO IS 20100 P23 oupzndde) ejuen Yousid " IsiaNvHYEW |
ol BHEYS 20U 45 afueiy 31H oupnddey | .,
el ayeys [epads 2031910 P [ SINN0OSIE | ) C
. 3) 3 i SL43s53a |
o 2eys 93440 »joy i f 53IONIYIIIYd
- ayeYs 2ejol0y ] any ajddy 20)303 53144 ‘
= P 5 SIDVYIAIE . | STHOLS
saNeyYs sabeianag plod salbesanag 10H e %
| WANNIG/HINM i
= T T = e Ay S e L s e S e e L | HIDNISSIW
NNIW ONIGVIY HISON | dsunivee
S e e e o e T e e ISR (T S SIHOdTH
) SIHITY . HOWY3S Lngoyd HOLI03 LONO0Yd |
 FREERE S AR S e o g et 2 L SIHITY

gAY se up pabifioy

Omp= 1 N0 501 =0

Patent Application Publication



8 DId

US 2005/0049921 A1

vic
(A X4 AV4

—

ol

S

]

o

L WILNIOIINGD Trbeey oafizin T ik oo et
I ;
3 Ws W e o e

2 Wy i, W2 e WA

9 !

i

—

=

o

Lap]

&

=

A e 7 AN a7 7 T e /T

@ A‘A\ Wy Wy 77 W oy W W e

Patent Application Publication



US 2005/0049921 A1

Sheet 13 of 21

Patent Application Publication Mar. 3, 2005

00€$  uImpues ysid f
oL'Ze saBinquep

e A 2sipueydialy
Y=Y pue sieidads
2101 pue oH .k
) mgm%%mﬁ s od R
spejes SHUMQ PIOD 9
SIS Suassag pue s Z o
suizj) payeg souonpues Eo

Sjealy enjen @

B

1\-.“




US 2005/0049921 A1

Sheet 14 of 21

Mar. 3, 2005

Patent Application Publication

01 "DIA

TYLNIGNDD [LLF]

Jaysen ay) Aeyq ases|d

0L°G$

S| |BjoL pueld g
184 usd i Jno Bujaab)s
| A ity
.e“.ﬂe..u%

oofezine

TWENIQLINOD

1odd yeid

oe Big

OETES]

vee
¢ee

1w oulcive

0l

Si |RJOL JOPIQ INOA




Patent Application Publication Mar. 3, 2005 Sheet 15 of 21 US 2005/0049921 A1

dl 28] o Playplace §Ih‘l"
Lol b= g ' S
g8 e
=¥
AeE [y £
> o~ Y
................................................ Q . L D
T Y I
38| ©
JREIR JEE
i e
18 |8 3
| 5
T
8|38 o3

. EiEE ;@

<t|  Front Counter !
1
§| :
o] % ““l i ~=r|
o By —
., m f

FIG. 11

Drive-Thru
3
406

4
D

Order Entry
Area 16
372
378

Kitchen

Drive-Thru
28

300
"




US 2005/0049921 Al

Patent Application Publication Mar. 3, 2005 Sheet 16 of 21

voy Anug

XAV 4

SO0 0000000 0
2PHOCOOOOOACY

QOUUDOD.HDD_

BpI0

]

18pIO

0C[000000000
o] LoReleletelalelele]
000000000
000000000
auuooDmD

y.¢€ Anu3

I

L

08¢

' zu8 Anug
. 1epIo

O 000000000
hwoéooooooo

000000000
{eleleleloTololele!
uaoooomon

]

8.€

02¢ Anu3
18pIO

D0]CO0DCOCO0)

edeifoloToTolelatolula}

000000000

000GaOe oo

DO0OOOg ool
1

i)

9.£

il

96y

¢3r”  youms suoyd

1%
e

L[] L] (]

T o T e R

- 80BuBI) JBjUL [BLSS A

09t

=)=

aoe|dAeld |

Lo | 7t Lo |
(= _@_ ze |
so|qeL

5% | 5 {0

94ed

o

[z=] @ [oe]
niyL-apis

Aq epiS

==

niy | ~Wwooz

oY
JETNETS



US 2005/0049921 A1

Patent Application Publication Mar., 3,2005 Sheet 17 of 21

¢l DIA

&l
|
-

W

LA .
- = 1 [= eoedheld A
I i i . 0c |
LJF 4] vey 4 L
3 ol N _ 905
I | T | I | & : w 1
= - L= u
Lo
“ /wE M J; “ isjuasald niy-aaug _H_ |
! I . !
1 e _ b I
: /WE o8 “ b\ pos
_ : | jueine}say \! cton raizona
“ : 1 [ ) 7 nuug-wooz
_ L g Ja1yse) niy1-eAuQ 1 9
@ L7 Ad\ T
i “\ _ — h :
i Z6¢ | 36C | 0LS i
i | " g —oor
_ | Ngmm e L e
I J | .V Pm SR o - - \ r\\x‘_,,,./
| _ | gz o | W g o7/ ._EL
: " N e P
! M—.lq & / i
: “ 205 o | ;X
m \ M 808G , 005
Iuﬁl:llll(hlllv.lll_.m_\u.\vl |||||||| TETTEEms



US 2005/0049921 A1

Sheet 18 of 21

Mar. 3, 2005

Patent Application Publication

929

1 DI

\_|

|

_m__,mﬁcmu 1ea) || Zz9 (18we) jjeD) suocheoddy juapisal-iasifisy
—4  eocepey
| Em._m__.‘.m%m:o:n_ aouepuay Lisjlen P Aug
: g owiL 19pI0 . 19pIO BEIS
[ g -
day i P
m ﬂmm_h,.“._ﬁ_ﬁmw”ﬂ o1 ) §CQ suoissas ajoway M Ax0id SN
[ )
N
_ | N+

| Comsmoume ) | wmsisinoss ) (OGN ateia wurona) (swoasay ) sowas umiea
| o B s - _ oy : e : _
| _||I|.l|.|||].1if | e e s e R ey S e i e g, e T vy - sl e m qrm -
L) i ratet m 9_‘ o I
b | (2.018) wm._m I ﬁm _..wmumtmac_ 609 (s | mDOU_ﬁ.;_E | | ———ssuadsig | | soiueg ewhey | i saubisan _

_ = Ta =T RN i | Y washg Aedsig | i soepa Aeidsiq | _ Nw@ & ii 1

i H | ! RISAS 0aDIA h i mm.m._m:.wm il ssa|yse i1 eoBUBlU lasn i
. waisfgsuoud | | || uomnpod ]} nyr-eaug || J spewoiny || i i

| SR S | | X - i S LI gt 1 (O 1, (SR = S |

“ | i | ﬁ |
_—
n\\l|| T ¥ e JI,.Jn
mﬂ_@@mgﬂmﬂ A Janag wolshs ! sseqeeq |
xogeous T I=Rg €09 3asw

L= [ fvoo SINY El .

L m S

_jk}i ..Iimmm-..thm ws_m “ .m"w_.m_ Axoid S | [ ueusbeuey | EmEmmmcﬁ___,ﬂ | Kowsnu -3

A S A PE—— . _ —— 1 _ i o

| | 8ouepusny L fees & 1_ . Aa _ _ _mwm Buwepio | |1 ﬁoama b ey k. o G

e oo ,._@.mme.n..ut._ L || feploums || | edlMeges E?_mw nm.e__, Emuﬁwmm.m._ﬂm omw_

|| ebeuen | P T

|} uopea | g 09 suopeoyddy sasibay ——

_ SE— ho@mmmnm.mo | Vf
T “oyoeds isioay 009
ey ol o SR
i 1anag E.cn_N#



US 2005/0049921 A1

Sheet 19 of 21

Mar. 3, 2005

Patent Application Publication

| ddy mu__:mm.%m _‘_.‘m

VL

SYSOM

;

J2Wwoisny

_.*mw _‘mmmrmz_;_ ) M

OLE o

washg oa

oo

PIA ceznﬁv_

R

pue ‘ssajund jjub |
uononposd |
JO saouesw S|d N |
uayoyy |

‘shejdsip

8

s1eq dwnq

P

owm (s)useing
“ feydsiq Joupadx3 w

| S

m&{ Fmﬁ_mmm

+
_
__
i |
Y
—

SBIIADP |
8oIAIes-jjes palsuled | :

M m&_q humamm|_ jeuondo pue sissiba !
B JO S@ouE}suLl m_a:_:E__
- .__w_..hwm._m..mmwﬁ“_‘m_ 7 4eunog Eo._u_ |

‘ | Jenoy __

e B e — L e
o e o R
L |I||||||[|:l1I::il|‘J"_;l?i’lll‘i.

Z0-oniss GOM JuspIsay-2I0lS | |

ar Ih

N @ mmanmD wn_w_____,__

d@mumw.w,m.mw&lm!z N A_ | juswdinbs |

_ VOP soweguen | UONEOUNWWOO:
e pUE “Odi |
v.omm.ém gom || uonesyop s ebeuepy |
e ‘JOAIBS WRYSAS |

| SObonsucy _| 2 20!

WIIIIIIIAUAM*NI:.Q
| 80wJas Jasuadsig
| abesanag onewoIny

w@wﬂcoﬁ Joppadx3

e |

| ” mmnd hﬁm&wm

wov sos1boy

R S e |

o

lllllﬂllllllll

sk

NO.w_. ._m_w&mm_

.Hﬁm__.__._.m._u

YSED O/Mm S|BUIWIS)) !
suoie)s Buuapio ;
pue siosifal
jo saouejsul ajdiyny m

9 nayl-aAuQ;

” ﬂ mna_q hmﬁ_mmm

909

909



US 2005/0049921 A1

Sheet 20 of 21

Mar. 3, 2005

Patent Application Publication

91 DIA

Vsl 05, 7L A
- Sl A,
phCumeress Wishs o SIaALIP 7
S0IA3P SOdener
797 bums %tona:m 891A8p
@@M.ﬁo.a%m ; wﬂm Uonezijeli

Zs /°u enel

8G./—

™ sjuswale _:m

962 h mﬁma .
2 :m_mm_u _:m

0€.L

——sjosiqo
Jomyau

mNh _ﬂuﬂnc :meu__n_am

@N h bt:umm

¢c

‘suonevldde Janias .

._uN h mcc_umu_ﬁam Em__u




US 2005/0049921 Al

Sheet 21 of 21

Mar. 3, 2005

Patent Application Publication

L1 ODId

908 —

l _ L6'S a8uRy) M aurebueyn

L |00z pespuaL used m ourjpesopusl
II_.I __ £0'FI ) [B10], m sureloL
IIr “ E._”._s &m.xlﬁﬂﬂ m auIxe |

I “ og'el Ilml.mamwmmw ........... _ sunelong

L Lee M0 3T 1 " aurway| -

Z 0D 88 228 | surpusuodwo)

...m..--l ...-Im__wws_ 9zg | euruondo

1wﬂ @i saug S 028 | suryuauodwo)

g | opordops g | euruopdo

Z 2532YyD/d0 19 818 _ surmusuodwon

3 8L6 SSIHENAZCT glm.. “ surwy|

A p4visnu pajxa vig | auruondo

Z ¢ SHOIHO O % ‘Mc_.dmﬁ_vwﬁao

b w 6T wimquer 1 QLg | eurwsy)

0 w 9SP1654 49PIO | 19PIO 808
W_th.‘_lﬁ_ ....... w_.mw‘:m‘umm:w wluml-_ sse|n Z08




US 2005/0049921 A1l

ORDER PROCESSING

TECHNICAL FIELD

[0001] This description relates to order processing.

BACKGROUND

[0002] Order processing occurs in a very wide variety of
settings. In some settings, the orders are for goods or
services, for example, consumer goods that are to be pre-
pared and delivered quickly after the orders are placed.

[0003] Inrestaurants serving what is sometimes referred to
as “fast food”, customers line up at one or more queues at
a front counter and place orders for food items. Such
restaurants are also sometimes referred to as “quick-serve”
restaurants. The customers wait nearby until the orders are
processed and delivered at the front counter. Customers then
walk to tables with their delivered orders. In this scenario,
workers at the restaurant’s front counter enter the customer
orders into registers, assemble the orders (from food items
that are made in response to the orders or are prepared in
advance), and deliver the orders. Food items include entrees,
appetizers, beverages, and desserts, for example, and any
other edible items, whether prepared to order or prepared in
advance.

[0004] In general, quick-serve restaurants are distin-
guished from other types of restaurants by the short time
interval between when a customer places an order and when
the customer receives the order. In some cases this period
could be as long as five or ten minutes or as short as 10 or
15 seconds.

[0005] Quick-serve restaurants also often have drive-
through service that enables customers to place orders at an
order point and pick up orders at a delivery point while
remaining in an automobile. To reduce the delay during busy
periods, multiple drive-through service lanes can be pro-
vided.

[0006] Order processing for some kinds of goods and
services, for example, clothing or electronic products, is
done using telephone call centers.

SUMMARY

[0007] In general, in one aspect, the invention features a
method that includes maintaining an electronic association
between each order received at a place at which goods or
services are offered, the goods or services to be delivered at
a point in the place, and enabling the association of the order
with the delivery place to be altered between the time when
the order is placed and the time when the order is delivered.

[0008] In general, in another aspect, the invention features
a method that includes maintaining an electronic association
between cach order point from which an order is received
and a point at which the order is to be delivered, and
enabling the association of the order point with the delivery
point to be altered between the time when the order is placed
and the time when the order is delivered.

[0009] In general, in another aspect, the invention features
a method that includes receiving orders for goods or services
to be delivered quickly, automatically determining a mode or
point at which each of the orders was originated, and

Mar. 3, 2005

automatically inferring from the mode or point at which the
order was originated, a class of service to be associated with
the order.

[0010] Implementations of the invention may include one
or more of the following features. The association of the
class of service with the mode or point at which the order
was originated may be changed at any time.

[0011] In general, in another aspect, the invention features
an apparatus that includes stations in a quick-serve com-
mercial establishment, the stations enabling users to enter
orders, check the status of orders, and assemble orders for
delivery, a network interconnecting the stations, each of the
stations comprising storage for data about the orders, and
software to cause copies of the data to be cached at multiple
ones of the stations. Implementations of the invention may
include the feature that each of the stations operates using
the cached copies of the data if the station is disconnected
from the network.

[0012] 1In general, in another aspect, the invention features
a method that includes receiving data about sources of
telephone calls from a data port of a telephone switch, and
automatically using the data in connection with entry of
orders and fulfillment of orders in a place at which goods or
services are delivered.

[0013] In general, in another aspect, the invention features
a method that includes accumulating data about character-
istics of telephone calls in which orders are received for
goods or services that are to be delivered quickly after the
orders are received, associating the data with information
about the orders, and analyzing the data and the information
to correlate features of the telephone calls with features of
the orders.

[0014] In general, in another aspect, the invention features
a method that includes receiving orders for goods electroni-
cally at an order entry point, the orders to be fulfilled by
delivery of the goods at a remote delivery point at which the
goods are to be quickly prepared in accordance with the
orders for delivery to customers at the delivery point.

[0015] Implementations of the invention may include one
or more of the following features. Payment for the orders is
received electronically at the order entry point. Payment for
the orders is received by swiping a credit card through a
magnetic stripe reader. Payment for the orders is received by
swiping a debit card through a magnetic stripe reader and
entering an identifying number in a key pad. A magnetic
stripe reader at the order point is set to accept an electronic
payment with a payment card and to indicate this ready state
to a customer upon receiving the orders at an order point.
The ready state of the magnetic stripe reader at the order
point indicates to the customer if a previous attempt to make
the electronic payment is unsuccessful

[0016] In general, in another aspect, the invention features
an apparatus that includes call center equipment to enable a
call center operator to process incoming orders for goods to
be delivered quickly, and communication equipment to
enable the incoming orders to be forwarded to at least two
different delivery points, remote from the call center equip-
ment, at which the goods are to be delivered.

[0017] In general, in another aspect, the invention features
a method that includes receiving an electronic image of a
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customer, and associating the electronic image with an order
of a customer for goods or services that are to be prepared
and delivered quickly to the customer at a delivery location.

[0018] Implementations of the invention may include one
or more of the following features. The contents of the order
may be displayed with the electronic image. The order may
be displayed according to the displayed contents. The elec-
tronic image of the customer is captured at the ordering
location. The electronic image of the customer is captured at
a location other than the ordering location. The electronic
image of the customer is used to identily the customer in
connection with the delivery of the goods or services.
Information about the customer is associated with the elec-
tronic image of the customer. The information includes data
useful in automatically determining features of an order for
the customer. The information includes historical informa-
tion about orders previously placed by the customer. The
features include the identity of the delivery location. The
features include the nature of the goods and services to be
ordered. The goods or services include quick-serve items.
The quick-serve items include food. The electronic image is
captured at a quick-serve drive-through ordering station, and
the image is used at a delivery station in the vicinity of the
drive-through ordering station. The image is stored in con-
nection with the order, and the image is used in connection
with a subsequent order. Images of customers associated
with multiple orders are displayed at a point at which the
goods or services are to be delivered, the images being
displayed in a sequence, and the sequence can be re-ordered
to represent a sequence in which the customers are expected
to appear al the delivery point. The electronic image is
captured as a still frame of a video sequence of a video
capture device. The video capture device is associated with
a security surveillance system. The electronic image
includes a low-resolution image. The image is caplured
automatically in response 1o a change of the state of the
order for the customer.

[0019] In general, in another aspect, the invention features
an apparatus that includes a self-service order kiosk at which
a customer places an order for goods or services to be
prepared and delivered quickly after the order has been
placed, and an image capture device to capture an image of
the customer at the kiosk when the order is placed.

[0020] In general, in another aspect, the invention features
a method that includes receiving orders from customers for
goods or services 1o be prepared and delivered quickly to the
customers, receiving information about the context in which
the orders have been received, and prioritizing the orders for
delivery based on the contexts.

[0021] Implementations of the invention may include one
or more of the following features. The orders are also
prioritized based on the times when the orders were
received. The context includes the order point from which
the order is placed. The order point includes one of a
drive-through lane, a kiosk, a table, or a play place of a
quick-serve restaurant. Each of the orders is marked elec-
tronically with a priority.

[0022] In general, in another aspect, the invention features
a method that includes enabling a manager to access a
management database of a quick-serve restaurant location
remotely through a web interface.
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[0023] 1In general, in another aspect, the invention features
a method that includes obtaining a dynamically changing [P
address of a quick-serve restaurant automatically from a
SCIVET.

[0024] 1In general, in another aspect, the invention features
a method that includes receiving electronically from an
order point, an order of a customer for goods or services to
be prepared and delivered quickly to the customer in a
commercial establishment, informing the customer at the
order point of an identifier to be displayed at a delivery point
in the commercial establishment, the delivery point being
different from the order point, and electronically associating
the identifier with the order.

[0025] In general, in another aspect, the invention features
a method that includes receiving at a call center, a call from
a customer of a quick-serve restaurant that is remote from
the call center, accepting an order from the customer at the
call center, and electronically communicating information
about the order to the restaurant to cause the order to be
fulfilled at the restaurant.

[0026] In general, in another aspect, the invention features
a method that includes a customer in a restaurant placing an
order by speaking with an order taker by telephone, and the
order taker entering the order into a user interface of an order
management system.

[0027] 1In general, in another aspect, the invention features
an apparatus comprising an image capture device to capture
an image of a customer in an automobile at an order point
of a drive-through lane of a quick-serve restaurant, and
software to associate the image with an order placed by the
customer at the order point.

[0028] These and other embodiments may have one or
more of the following advantages. Order processing is made
simpler and less expensive. Placing orders and receiving
them is made simpler, easier, and more comfortable. New
modes of receiving, entering, preparing, and delivering
orders are made possible. In the case of a quick-serve
restaurant, customers can sit comfortably at a table to order
food and while waiting for delivery. Customers can watch
their children play in a play area while ordering food and
then waiting for the food. The multi-lane, multi-order point
drive-through food order and delivery system enables res-
taurant workers to match customers with customer food
orders regardless of the sequence of customer arrivals at the
food delivery points, through the use of customer images
captured at the multiple order points, as well as other means.
Using a telephone call center for order entry reduces labor
cost and enables specialized call center workers to handle
surges in business at meal times. Morcover, by handling
calls from restaurants in different time zones, the call center
stafl can remain fully utilized all day long. Worker’s com-
pensation insurance is less expensive for call center workers
than for in-restaurant staff because of the relatively safer
work environment.

[0029] Other advantages will become apparent from the
following description and from the claims.

DESCRIPTION OF DRAWINGS
[0030] FIG. 1 is a schematic view of a restaurant.

[0031] FIG. 2 is another view of the restaurant of FIG. 1.
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[0032] FIG. 3 is a graphical user interface for order entry.

[0033] FIG. 4 is a graphical user interface for accepting
payment for orders and making change.

[0034] FIG. 5 is a graphical user interface for matching
customers with orders.

[0035] FIG. 5A is another graphical user interface for
malching customers with food orders.

[0036] FIG. 5B is a graphical user interface for matching

customers in a drive-through window with orders.

[0037] FIG. 6 is a graphical user interface to specify food
production requirements and FIG. 6A is a graphical user
interface o specify food production requirements in another
language.

[0038] FIG. 7 is a graphical user interface for a manager
of a restaurant.

[0039] FIGS. 7A and 7B are other interfaces for a man-
ager of a restaurant.

[0040] FIGS. 8-10 are graphical user interfaces for cus-
tomers to enter orders by themselves.

[0041] FIG. 11 is another view of the restaurant of FIG.
1.

[0042] FIG. 12 is a schematic view of the telephone
connections for the restaurant of FIG. 1.

[0043] FIG. 13 is a schematic view of the drive through
for the restaurant of FIG. 1.

[0044] FIG. 14 is a view of the software architecture of
restaurant management software.

[0045] FIG. 15 is a view of an implementation of the
restaurant management software of FIG. 14.

[0046] FIG. 16 is a schematic view of software system
objects of the restaurant management software of FIG. 14.

[0047] FIG. 17 is a table with data describing an order.

DETAILED DESCRIPTION

[0048] In what follows, an “order” is a set of items chosen
by a customer. These items can include both standard items
and customized items. For example, in the context of a
quick-serve restaurant, the order could include a standard
“large fries” and a customized “hamburger with pickles and
onions, no mustard or mayonnaise.” An “order point” is a
logical location where a customer places his order, for
example, the order point could be at the front counter or at
the drive-through lane. An “order entry point” is a logical
location where information about the order is entered in a
machine-based system that manages orders. A “payment
point” is a logical location at which payment is made for the
order, for example, a cashier position at a front counter.
“Marking”™ an order is an action that labels a customer’s
order with information that is useful for uniquely identifying
the customer at the time of delivery. A “delivery point” is a
logical location where the customer receives the order, for
example, at a table in a restaurant.

[0049] Referring to FIG. 1, in one example of a commer-
cial context in which orders for goods or services are
processed, a quick-serve restaurant 2 includes a front
counter 4, an order area 6, and a delivery area 6'. The
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restaurant 2 uses restaurant management software and a
database to manage the placing of orders, the entry of orders,
the preparation of the food in accordance with the orders,
and the assembly and delivery of the orders, among other
things. In one mode of operation, workers at the front
counter 4 receive food orders and payment [rom customers
in an order area 6 (which then serves as both the order entry
point and the payment point) and enter them into the
database using order entry terminals. Customers in the
delivery area 6' (which then serves as the delivery point)
wait for deliveries of the orders from the front counter 4. At
a kitchen 8, workers produce food items to fulfill the orders
and send the food items to a landing zone 10.

[0050] The restaurant management software determines
production requirements for food items at any given time
from the orders stored in the database, determines produc-
tion instructions from these requirements, and displays the
production instructions on kitchen video displays (not
shown). The restaurant management soltware develops
these production instructions by matching production
resources with production requirements and balancing the
loading of the resources. Production resources include grills
for cooking food. Thus, in some examples, the restaurant
management software can balance the production loading of
kitchen grills by displaying different orders to be processed
on kitchen video displays in front of different kitchen grills.
Workers at the front counter 4 take food items from the
landing zone 10 and from other supplies of prepared food
items, assemble the orders according to order information
presented by the restaurant management software on the
kitchen video displays, and deliver the orders to customers
in the delivery area 6'. Customers leave the restaurant 2 with
the food orders or consume the food orders in a dining room
12. The dining room 12 is divided into a seating area 12' and
a café12". The restaurant may be organized in a wide variety
of other configurations. And a wide variety of modes of
order taking, order entry, food item preparation, order
assembly, and order delivery can be used.

[0051] For example, in another mode of operation, cus-
tomers place orders using telephones (not shown) while
sitting at tables (the order points) in the cafe 12". Order
takers working at an order entry arca 16 (the order entry
point) receive the calls from the telephones at the tables.
Each telephone at a table in the cafe 12" has a unique
extension identifier in a telephone switch (not shown),
enabling the restaurant management software to associate an
order with a specific table (order point and delivery point)
automatically. When the order takers at the order entry area
16 enter the orders, the identities of the tables from which
the orders are placed are thus automatically entered into the
database from information provided by the telephone
switch. Alternatively, the delivery point information may be
entered manually by the order taker from information dis-
played at order entry stations at the order entry area 16. As
before, workers in the kitchen 8 process the food items
according to the orders (for example, an order may request
a large hamburger, well done, with mustard and mayonnaise,
on a sesame seed bun). Expeditors in the landing zone 10
assemble the orders and deliver the orders to tables in the
cafe 12" according to the identities of the tables associated
with each order. Customers may pay by either swiping a
credit card in a machine (not shown) at the customer’s table



US 2005/0049921 A1l

or by making a cash payment to expeditors delivering the
orders at tables in the cafe 12". Customers eat the food at
tables in cafe 12".

[0052] Many other modes of operation are also possible,
not limited to the following examples.

[0053] In another mode of operation, customers place
orders at “free-standing” telephone trees 14 and 14' to order
takers at order entry area 16. The telephone trees 14 and 14'
are clusters of telephones that are separate from tables or
counters and are available for calls to order entry area 16.
Because the telephones in telephone trees 14 and 14" are not
associated with particular tables, a method 1s provided to
enable the customers and the expeditors to correctly asso-
ciate an order with a table at which it is to be delivered. One
example method is to provide table tents to the customers to
post on the table at which they are going to eat. Each table
tent bears a unique number large enough to be visible at
some distance. While placing an order, the customer com-
municates the tent number to the order taker. The order taker
enters the number into the system so that it becomes
associated with the order in the database. After placing the
order, the customer pays at the front counter 6, displays the
table tent on the table, and waits for the delivery of the order.

[0054] In another mode of operation, customers place
orders at a telephone tree 22 (or simply an individual
telephone) located in a playplace 20, where young children
can play while families wait for deliveries of orders. Parents
placing orders at telephone tree 22 can supervise their
children playing in the playplace 20. Table tents can be used,
as in the earlier example, to identify the table or other
delivery point at which the customer wants to receive the
order.

[0055] In some examples, customers in the restaurant 2
can directly place orders using customer self-service kiosks
in a designated arca (not shown) away from dining room 12.
Each customer kiosk is linked to the database. While the
order is being placed, the kiosk takes a picture of the
customer with a digital camera and enters the image into the
database, linked to the order. When the order is finished, an
expeditor delivers it to the customer matching the picture
and seated in dining room 12 and collects a cash payment,
unless the customer has already made payment by swiping
a credit card at the customer self-service kiosk. More details
of the customer self-service kiosks are explained below.

[0056] The restaurant 2 also includes a manager’s office
24 with access to real-time data describing orders and food
production status presented by the restaurant management
software.

[0057] In another mode of order processing, customers
can place and pick up orders using a drive-through lane
outside the restaurant. Using the drive-through mode, the
customers place orders (with order takers in the order entry
area 16) through telephones at one or more order points
located in one or more lanes of a drive-through 26, view
their orders on drive-through displays (not shown), pay a
cashier through a window 28 (the payment point), and pick
up the orders through a delivery point window 30. Addi-
tional order points and drive-through displays are provided
ahead of the lanes of the drive-through 26 in a so-called
zoom-through 32. Customers who do not need extra assis-
tance from live order takers and can pay quickly using a
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credit card, place orders at order points in the lanes in the
zoom-through 32 with workers in the area 16. Such extra
assistance includes questions about menu choices. Custom-
ers who do need the extra assistance from operators in the
area 16 place orders at order points in the lanes of the
drive-through 26 with operators in the order entry area 16.
Customers who enter in the zoom-through 32 and need extra
assistance from a live order taker are asked to move forward
to the drive-through 26.

[0058] Cameras (not shown) at the order points in drive-
through 26 and zoom-through 32 are configured to capture
digital images of customers in their automobiles placing
orders. For example, the digital cameras used may be part of
the restaurant’s security surveillance system. In such a case,
the restaurant management software directs the security
system to extract a still frame from the video stream coming
from the appropriate one of its cameras. The same camera
may thus be used for both general security purposes as well
as customer identification. These digital images are stored in
the database, wherein they are associated with the related
orders. When a customer arrives at the cashier at the window
28, the cashier views a gallery of digital customer pictures
on a display and identifies the customer by matching the
correct displayed image with the live customer. Since there
are only a few pictures on the display to compare with the
customer at the window 28, a low-resolution image, for
example, of at least 180 horizontal pixels by 135 vertical
pixels, is suflicient to match the customer with a picture.
Based on this match, the restaurant management software
presents a bill for the order to the cashier. The cashier tells
the customer the amount due, and the customer pays the
cashier. When the customer arrives at a delivery point at the
window 30, a worker views the customer picture gallery
again to match the customer’s picture (and related order) to
the live customer. The restaurant management software
presents a list of items in the order along with an indicator
that the bill has been paid or not. If the bill has been paid,
then the worker assembles the order and delivers it to the
customer.

[0059] Insome of the examples discussed above, the order
takers have been removed from their usual place at the order
counter of the restaurant to a place in the non-public parts of
the restaurant. But the order takers need not even be in the
restaurant. They could be, for example, in an adjacent or
nearby building directly connected to the telephone switch
of the restaurant.

[0060] In other examples, the order takers are located at a
place that is remote from the restaurant 2 and is not directly
wired 1o the telephone switch of the restaurant. The remote
location can be a telephone call center. By locating the order
entry point in a telephone call center, the process of receiv-
ing and entering the orders can be streamlined and made
quicker. Hiring, management, and training of the order
takers can be separated from hiring, management, and
training of the workers in the restaurant. Labor costs may be
reduced. For example, the workers' compensation insurance
costs for employees working in the call center, an office
environment, may be lower than for employees working the
relatively more hazardous environment of the restaurant.

[0061] Additional efficiencies can be achieved by locating
order takers for multiple restaurants in the telephone call
center. By handling a larger volume of order taking, the



US 2005/0049921 A1l

order takers can be more highly trained and more focused on
the order taking activity than may be possible in a restaurant
where the order taker may have to take on additional
responsibilities. Less overall staff is required because it is
possible to utilize all the capacity of an order taker who
services customers at multiple restaurants. Furthermore, the
multiple restaurants 2 can be located in multiple time zones.
Because the volume of received orders from each of the time
zones varies in a predictable way during a twenty-four hour
period, an intense order entry period in one time zone may
be followed by an intense order entry period in the next time
zone, and the load on the central order takers can be
balanced in a manner that takes advantage of this predictable
variation. The telephone call center is described in more
detail below.

[0062] Referring to FIG. 2, view 50 of the restaurant 2
shows order terminals 52 for order takers at the front counter
4. In some examples, referring to FIG. 3, order takers at the
front counter 4 use a graphical user interface 100 displayed
on the order terminals 52, to enter orders. In some examples,
referring to FIG. 4, cashiers at the front counter 4 use a
graphical user interface 125 displayed on the order terminals
52 to enter payment for orders and provide change to
customers. Drive-through cashiers in the payment arca 28
can also use the graphical user interface 125 displayed on the
terminals 54 to enter payment and provide change.

[0063] Referring to FIG. 5, cashiers at the front counter 4
can also use a graphical user interface 130 displayed on the
order terminals 52 to match a customer with a food order.
The graphical user interface 130 shows a gallery of unfilled
orders each with an order number 132, the contents of the
order 134, and the price 136 [or each unfilled order. The
graphical user interface 130 also includes an elapsed time
138 since a customer’s order was entered.

[0064] Expeditors working at the front counter 4 and
serving food to the dining room 12 view the terminals 56 to
assemble the orders. Referring to FIG. 5A, these expediters
at the front counter 4 can use a graphical user interface 140
to match a customer with an order. The graphical user
interface 140 shows a gallery of unfilled orders each with an
order number 142, the contents of the order 144, and an
indication of the delivery point, for example, delivery at a
table bearing a table tent number 146. The expeditors match
a customer with an order by comparing the table tent number
146 or the order number 142 of a customer with the orders
shown in the graphical user interface 140. Once a food order
is identified on the graphical user interface 140, an expeditor
can read the food items for the order, assemble the order
accordingly, and deliver it to the location indicated.

[0065] Referring to FIG. 5B, drive-through cashiers in the
payment area 28 (the payment point) and drive-through
presenters in the drive-through delivery area 30 also can use
interfaces 150 and 160 to match the current customer at the
window with an order. The interface 150 displays pictures
152 of customers with unfilled orders in an order gallery.
The restaurant management software sorts the unfilled or
pending orders in a sequence in which the customers are
expected to appear at the delivery point (based on when the
customers enter their orders) and puts this sequence into an
order gallery. Interface 150 also includes an order number
154. The drive-through cashiers in the payment area 28 and
the drive-through presenters in the delivery area 30 each
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click on a picture 152 in the interface 150 that matches the
view of the current customer at the cashier’s or presenter’s
window. This highlights an order in the interface 160.
Interface 160 includes an order gallery with unfilled orders
that includes for each unfilled order an order number 162,
the contents of the order 164, and the price 166. The
drive-through cashiers know how much to charge a cus-
tomer by viewing price 166 of a highlighted order in
interface 160 and the drive-through presenters know how to
assemble an order by viewing contents of highlighted order
164 in interface 160.

[0066] In addition to the terminals, registers, and work-
stations that display and receive order information, the
restaurant includes other hardware devices that interact with
the restaurant management software.

[0067] For example, an automatic beverage system 58
(FIG. 2) automatically dispenses the drink portion of an
order. The restaurant management software manages the
automatic beverage system 58. An example ol an automatic
beverage system is available from IMI Cornelius of Anoka,
Minn., USA.

[0068] Kitchen video displays (KVD) 60 display food
production requirements created by the restaurant manage-
ment software. In some examples, the kitchen video displays
60 present the food production requirements using the
interface 170, as illustrated in FIG. 6. A particular kitchen
video display 60 is in front of grill “grill 01”. The interface
170 includes an identifier 172 that indicates the identity of
the grill “grill 017, The interface 170 also includes a cus-
tomer order number 174 and the contents of the order 176.
The interface 170 shows five of the seven orders displayed
in the interface 140 because the restaurant management
software has determined that grill “grill 017 can only handle
the five orders. With production resource load balancing,
other grills in kitchen 8 are designated to handle the other
orders. In some examples, the restaurant management soft-
ware can be configured to display the interface 170 in other
languages such as interface 180, illustrated in FIG. 6A.

[0069] The restaurant management soltware uses printers
62 to print slips for custom orders for food item production.
The slips are attached to orders throughout the process of
food item production. The restaurant management software
also uses the printers 62 to print receipts for payment for
orders.

[0070] A KVD controller 64 is a software component of
the restaurant management software that controls the KVDs
60.

[0071] A drive-through display 66 displays orders to cus-
tomers in the drive-through 26 and zoom-through 32. This
display enables each customer to get visual confirmation of
his or her order.

[0072] A system server 68 manages interactions for a
central computer database for the restaurant management
software.

[0073] A manager station 70 allows a manager of the
restaurant 2 to view food production and service activity in
the restaurant. In some examples, a manager station 70
displays a graphical user interface 190, as illustrated in FIG.
7. The manager station 70 can use a broadband data line 72
to link the manager to the Internet. Referring to FIGS. 7A
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and 7B, managers can view information about the multiple
restaurants 2 using interfaces 192 and 196 over the Internet.
These managers can also modify menus and change prices
using interfaces 192 and 196. An interface 192 shows a
recipe for coffee with options at a particular restaurant 2. A
button 194 cnables a manager to modify the recipe. An
interface 196 shows hot beverages, cold beverages, and
shakes available at a particular restaurant 2. The manager’s
interface is linked directly to the database in the restaurant
(without the intervention of any intermediary database or
process), so that information presented to the manager is
derived directly from the database of the restaurant and
changes made by the manager through the interface are
committed directly to the database in the restaurant.

[0074] Customer self-service kiosks 74 enable customers
to enter orders without requiring a human order taker at the
other end of a telephone. A customer kiosk 74 includes a
camera that takes a digital picture of a customer (similarly
to the taking of a picture for a drive-through customer as
described earlier) during order entry so that expeditors in the
restaurant 2 can identify the customer for delivery of the
order. The expeditor uses an interface similar to the gallery
of pictures and orders in interface 150 to match the customer
to his or her order for payment and delivery.

[0075] In some examples, referring to FIG. 8, the cus-
tomer kiosks 74 provide an interface 200 on a touch screen.
A customer touches a button 202 to begin entering an order.
The customer then touches a button 212 in an interface 210
to specify that the order is to be eaten in the restaurant 2 or
the button 214 to specify that the order is to be eaten outside
of the restaurant 2.

[0076] Referring to FIG. 9, an interface 220 enables the
customer to add different food items to the order. Referring
to FIG. 10, an interface 230 shows the customer the current
order and enables the customer to enter the order by clicking
on a button 232 or add more food to the order by clicking on
a button 234. An interface 240 shows the customer that the
order has been entered. Subsequently, the customer leaves
the kiosk 74 (freeing it up for the next customer), goes o a
cashier at front counter 4 to pay for his order, and waits for
delivery at the front counter 4. Otherwise, the customer sits
in the dining room 12 and waits for an expeditor to deliver
the order there.

[0077] Referring to FIG. 11, in an example of the physical
arrangement of devices in a restaurant, the front counter 4
includes cashier stations 302 and 304 having an order entry
capability and an order taker telephone 306. The front
counter 4 also includes a printer 308. The kitchen 8 includes
kitchen video system monitors 310, 312, 314, and 316 and
a printer 318. The landing zone 10 includes expeditor
monitors 320 and 322 in addition to a printer 324. The
seating area 12' includes tables 326 and 328. The cafél12”
includes tables 330, 332, 334, and 336 having customer
telephones 338, 340, 342, and 344, respectively. The tele-
phone tree 14 includes customer telephones 350, 352, and
354. The telephone tree 14" includes customer telephones
356, 358, and 360. The order entry area 16 includes order
eniry stations 370, 372, and 374 in addition to order taker
telephones 376, 378, and 380. The playplace telephone tree
22 includes telephones 384 and 386. The drive-through lanes
26 include speaker/microphones 390 and 392 in addition to
drive-through displays 394 and 396. The drive-through lanes
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26 also include cameras 398 and 400. The drive-through
cashier payment area 28 includes a cashier station 402 with
an order entry and order taker telephone 404. The drive-
through presenter 30 includes a cashier station 406 with an
order entry and expeditor monitor 408, and an automatic
beverage system 410. The zoom-through area 32 includes
cameras 414 and 416, drive-through displays 418 and 420,
and speaker/microphones 422 and 424. The cashicr stations
302, 304, 382, 402, order entry stations 370, 372, 374,
expeditor monitors 320, 322, kitchen video system monitors
310, 312, 314, 316, and drive-through displays 394, 396,
418, 420 are linked together using a network 462 (shown in
FIG. 12).

[0078] Referring to FIG. 12, customer telephones 332,
336, 340, 344, 350, 352, 354, 356, 358, 360, 384, 386, 390,
392, 422, and 424 are connected to order taker telephones
376, 378, 380, and 402 using a telephone switch 452, The
telephone lines 454 connect the customer telephones to the
telephone switch 452 while the telephone lines 456 connect
the phone switch to the order taker telephones. The tele-
phone switch 452 communicaies to telephone switch inter-
face 458 the phone extension of a customer telephone from
customer telephones 332, 336, 340, 344, 350, 352, 354, 356,
358, 360, 384, 386, 390, 392, 422, and 424 cvery time an
order taker receives an order from a customer using a
customer telephone. The telephone switch interface 458
extracts the extension numbers of the calling and receiving
phones by scanning data the phone switch 452 writes to its
Station Message Detail Recording (SMDR) port. The switch
interface 458 is connected to the phone switch 452°s SMDR
port via a serial RS-232 standard printer interface 460. The
restaurant management software running on server 464
receives the telephone extension information, looks the
extension information up in a table linking extension num-
bers with order locations and order entry locations, and
furnishes the resulting order point location information to an
order entry terminal (from the appropriate order entry sta-
tions 370, 372, 374, and 404) with an order entry location
matching the order taker’s extension. The order entry ter-
minal then adds the order location information to the order
record. In some examples, the network 462 is a Transmis-
sion Control Protocol/Internet Protocol (TCP/IP) network.
The restaurant management software matches this location
information to a number designating a table 330, 334, 338,
or 342 and communicates this table number with an order
record to the database on server 464 using network 462.

[0079] Insome examples, the restaurant management soft-
ware can be configured to use the information about the
location of the customer placing the order to modify the
prices charged for each item in a food order and displayed
in interface 100. For instance, prices could be lower for
customers ordering food in the drive-through 26 or the
zoom-through 32 than for customers in the dining arca 12.
The software could also adjust other aspects of the order
based on the identity of the order point.

[0080] In some implementations, the telephones in the
restaurant 2 may be replaced by Voice over Internet Protocol
(VOIP) enabled computers using a TCP/IP network, with
cach of the computers having a speaker and a microphone.
In these examples, the telephone switch 452 is not necessary
and the location of a customer using a VoIP enabled com-
puter is determined by the TCP/IP address of the VolP
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enabled computer. Other electronic devices capable of trans-
mitting voice communications between customers and order
takers can also be used.

[0081] The telephone switch 452 is able to monitor the
availability of order taker telephones 376, 378, 380, and 402
and connects customers on the customer telephones 332,
336, 340, 344, 350, 352, 354, 356, 358, 360, 384, 386, 390,
392, 422, and 424 only with available order takers. During
surges in business in restaurant 2, there might be more
customers on customer telephones than order takers able to
take orders. During such surges, customers must be placed
on hold until an order taker is available. To handle such
situations, the telephone switch 452 can be configured to
prioritize the customer telephones based on the classes of the
customer telephones that define the context of each customer
order. These classes are defined by the locations of the
customer telephones and can be matched to different levels
or classes of service. In some examples, the highest priority
is given to the customer microphones/speakers 422 and 424
for the zoom-through 32, the next priority is given to the
customer telephones 390 and 392 for the drive-through 26,
the next priority is given to the customer telephones 350,
352, 354, 356, 358, and 360 for the phone trees 14 and 14/,
the next priority is for the customer telephones 332, 336,
340, and 344 for café12", and the last priority is for the
customer telephones 384 and 386 for the phone tree 22 in the
playplace 20. This prioritization reflects the different antici-
pated needs of customers in restaurant 2 and can be modi-
fied. Furthermore, the prioritization can be modified based
on the time of day. Based on these considerations, for each
customer order, the order is marked with a set priority after
the order is entered into the restaurant management soft-
ware. The marking and prioritization of orders into service
classes can be done whether or not there is an overload on
available order takers.

[0082] For example, assume customers make the follow-
ing telephone calls in the following time sequence to place
orders: order A (from telephone 352 in phone tree 14), order
B (from telephone 384 in phone tree 22 in the playplace 20)
and order C (from microphone/speaker 422 in zoom-through
32). Assuming only one order taker in area 16, the order
taker handles the calls in the following order: order C, order
A, and order B. Even if there were enough order takers to
handle all calls immediately, the priority information could
be associated with each order and used to process the orders
in different ways.

[0083] In the quick-serve restaurant 2, an order may be
placed from the telephone trees 14 or 14" as follows. A
customer picks up one of the customer telephones 350, 352,
354, 356, 358, or 360. The telephone switch 452 directs the
new call to an available order taker using one of the
telephones 376, 378, 380, or 402. The available order taker
greets the customer and enters the customer’s order using
the interface 100 on one of the order entry stations 370, 372,
374, or 404. However, the restaurant management software
does not vet add the order items to the production require-
ments. The order taker asks the customer to take an available
numbered table tent. The customer tells the order taker the
number on the table tent. The order taker enters the table tent
number into the order and tells the customer to proceed to
one of the cashier stations 302, 304, or 382. When the
customer arrives at the cashier station 302, 304, or 382, the
cashier asks for the table tent number and picks the custom-
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er’s order from the gallery of orders using the user interface
140. The customer may add items to the order and the
cashier can enter the items using an order entry station. The
cashier accepts a cash payment from the customer and
makes change. The restaurant management software is con-
figured to add the contents of the order to the production
requirements. Workers in the kitchen 8 process the order. An
expeditor in the landing zone 10 assembles the order and
delivers the order at the table tent indicating the customer’s
chosen delivery point.

[0084] In another example, in the restaurant 2, to order
food from the cafél2" or the playplace 12' using a credit
card, the customer picks up a telephone from one of the
customer telephones 332, 336, 350, 344, 384, or 386. The
telephone switch 452 directs the new call to an available
order taker on one of the telephones 376, 378, 380, or 402.
The order taker greets the customer and requests a payment
method. Because the customer wishes to use a credit card for
payment, the order taker directs the customer to swipe a
credit card in a machine at the customer’s table or at the
telephone tree 22 and the customer swipes the credit card.
The restaurant management software automatically makes a
request for approval by the card issuer for a predetermined
amount to be charged to the customer’s credit card. . The
order taker enters the customer’s order using the interface
100 on one of the order entry stations 370, 372, 374, or 404.
If the customer is located at the telephone tree 22, the
customer is also directed to choose a table tent as explained
carlier. The order taker tells the customer to wait for delivery
of the order. In some examples, the restaurant management
software can provide a time estimate for the delivery of the
food order. In such examples, the order taker can inform the
customer of this time estimate. The restaurant management
software waits for approval of the credit card. The restaurant
management software adds the contents of the order to
production requirements. The new production requirements
are displayed on the kitchen video system monitors 310,
312, 314, and 316. Workers in the kitchen 8 produce the
contents of the order according to these new production
requirements. When the order is complete and payment is
authorized, an expeditor assembles and delivers the order to
the customer at the location from which the customer called
(when seated at table 330, 334, 338, or 342) or at which the
customer has placed the table tent (at table 326 or 328).

[0085] In the restaurant 2, to order food from the cafe 12"
or playplace 12' using cash, the customer indicates to the
order taker that the customer intends to pay with cash. After
the order taker enters the customer’s order, the expeditor (or
a cashier) sees an unpaid caf¢ or playplace order and prints
a guest check using a printer 324 or 308. The expeditor finds
the customer based on a table number (indicating a table
from 330, 334, 338, or 342) or a table tent number (located
on table from 326 or 328) on the receipt and greets the
customer. The expeditor accepts a cash payment from the
customer and provides any necessary change to the cus-
tomer. The expeditor returns to a cashier at one of the cashier
stations 302, 304, or 382 and pays for the order. The
restaurant management software adds the contents of the
order to the production requirements. When the order is
complete, the expeditor assembles the order in the landing
zone 10 and finds the customer based on a table number or
a table tent number on the receipt and delivers the food order
to the customer.
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[0086] Referring to FIG. 13, the drive-through entrance
26 includes lanes 508 and 510 that merge at a point 502. The
zoom-through entrance 32 includes lanes 516 and 518. The
drive-through lanes 508 and 510 merge with the lanes 516
and 518 of the zoom-through 32 at a poimnt 504. The
restaurant 2 includes a parking lot 506. The drive-through
lanes 508 and 510 have sensors 512 and 514 embedded in
the pavement that send a signal to the telephone switch 452
when an automobile enters the lanes 508 and 510. The
zoom-through lanes 516 and 518 have sensors 520 and 524
embedded in the pavement that send a signal to the tele-
phone switch 452 when an automobile enters the lanes 516
and 518. A stop/go light 526 indicates to customers in the
drive-through 26 whether to stop at a cashier window 28 or
not. In the restaurant 2, to order food using the drive-through
26, the customer drives up to the drive-through 26 at either
lane 508 or 510. The sensor 512 or 514 under the pavement
signals the telephone switch 452. The telephone switch 452
sets up a new call for either microphone/speaker 390 or 392
with an order taker at one of the order taker telephones 376,
378, 380, or 402. The order taker greets the customer and
requests a payment method. If the customer is not ready, the
order taker instructs the customer to signal when the cus-
tomer is ready and hangs up. The process begins again when
the customer calls again. If the customer wishes to use a
credit card, the order taker directs the customer to swipe a
credit card at a machine located beside the lane 508 or 510.
Approval is sought as explained carlier, but the restaurant
management software assumes that approval will be
granted. The order taker receives the order from the cus-
tomer and enters the order using the interface 100.

[0087] A camera 398 or 400 takes a digital picture of the
customer when the order taker enters a first food item of the
order. The restaurant management software displays the
food items of the order to the customer using the drive-
through display 394 or 396. The customer confirms to the
order taker that the order is correct. The restaurant manage-
ment software adds the contents of the order items to the
production requirements and the order is produced as
explained earlier.

[0088] At the cashier arca 28 (the payment point), a
cashier uses the digital picture of the customer to maitch the
customer with his order using the interface 150. If the
customer has not already paid with a credit card, the
restaurant management software flips the stop/go light 526
to “stop”, and the cashier accepts cash payment from the
customer and makes change. If the customer has already
paid with a credit card, the restaurant management software
flips the stop/go light 526 to “go”. At the delivery window
30, an expeditor uses the digital picture of the customer to
malch the customer with his order using the interface 150,
verifies that the customer has made payment, assembles the
order according to the information displayed on the interface
160, and delivers the assembled food order and a receipt to
the customer. To order food using the zoom-through
entrance 32, the customer drives 1o the zoom-through
entrance 32 at either lane 516 or 518. The sensor 520 or 524
signals the telephone switch 452. The telephone switch 452
sets up a new call as in the earlier example. If the customer
wishes to use a credit card, the order taker directs the
customer to swipe a credit card at a machine located beside
lane 516 or 518. As in the earlier example, the restaurant
management software assumes approval will be granted.
The order taker receives the order from the customer and
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enters the order using the interface 100. A camera 414 or 416
takes a digital image of the customer when a first item is
added to the order. The restaurant management software
displays the contents of the food order using the drive-
through display 418 or 420. The customer confirms to the
order taker that the order is correct. When ordering is
complete, the order taker directs the customer to proceed to
merge point 504. The restaurant management software adds
the contents of the food items to production requirements. At
the delivery window 30, an expeditor views the digital
image of the customer to maich the customer with a order,
verifies that the customer has made payment, assembles the
order, and delivers the assembled order and a receipt to the
customer.Referring to FIG. 14, the restaurant management
software 600 includes a portion that runs on a central server
in the restaurant and is called a restaurant management
system (RMS) server 604. The server 604 stores restaurant
status and order status information for local viewing at
registers, stations, terminals, and other devices connected to
a local area network. The RMS server 604 tracks the current
state of restaurant 2 (for example, open or closed) and also
tracks the state of all pending orders at all times and stores
this information in a “shoebox™ database 605. Since infor-
mation about pending orders includes a dynamic association
of each order with a delivery point, a customer can change
his or her mind about the delivery point and a new delivery
point can be recorded in database 605 for the order.

[0089] Status information to be viewed from or used by
other devices or to be archived for later analysis and use are
archived in a database 602. In some examples, the computer
database 602 is a Structured Query Language (SQL) data-
base, e.g., a Microsoft Data Engine (MSDE) database. In
cffect, the shoebox database 605 is a redundant storage
facility that holds order status information for pending and
recent orders and also keeps backup copies of the orders
indefinitely. The order information is updated frequently and
circulated among the local devices in the restaurant (and also
to the call center if one is being used). The database 602, on
the other hand, maintains a complete history of orders for a
long period of time for later analysis and display.

[0090] Each of the cashier stations 302, 304, 382, 402, and
406 has a restaurant management system client application
606 and a database 607. The database 607 stores information
about cash and transactions for each cashier station in
addition to information about operators at the cashier sta-
tion. The databases 607 ensure that each of the cashier
stations 302, 304, 382, 402, and 406 is capable of running in
a standalone mode by operating on stored or cached data if
any of the cashier stations become disconnected from net-
work 462. It is essential that records of cash at cashier
stations 302, 304, 382, 402, and 406 be maintained even if
any cashier stations become disconnected from network
462. This ensures that theft of cash from cashier stations can
be detected. The databases 607 maintain such cash records.
The register-specific database 607 includes a shoe-box data-
base that is a version of the shoe-box data maintained by the
RMS server 604.

[0091] The register applications 606 communicate with
the phone system interface 458 to identify the phone exten-
sions (and locations) of customer telephones 332, 336, 340,
344, 350, 352, 354, 356, 358, 360, 384, 386, 390, 392, 422,
and 424. When an order taker begins entering the customer’s
order, the register application 606 for the order taker’s order
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entry station queries the phone system interface 458 for the
extension of the telephone in restaurant 2 that is currently
connected with the order taker’s telephone. The phone
system interface 458 returns this telephone extension to the
register application 606 used by the order taker. The register
application 606 then associates the customer’s telephone
extension with the customer’s order. Using this association,
the register application 606 can immediately classify a
customer order placed over a customer telephone by its
order point and in the case of customer orders from café12",
register applications 606 can assign the locations of the
telephones 332, 336, 340, 344 to be the delivery points for
the orders as a dynamic association.

[0092] Since the order taker’s register application 606 also
casily associates the identity of the order taker with the
customer’s order, data can be recorded on the order taker’s
productivity in handling customer orders. This data can be
used to improve the productivity of order taking.

[0093] The register applications 606 monitor a communi-
cation channel (“listen”) to the RMS server 604 via RMS
proxy server 608 for new pending orders entered by order
takers or entered using self-service ordering 618. This
enables the register applications 606 to display the latest list
of pending orders on interfaces 130.

[0094] The interaction between the register applications
606 and other clients with the RMS server 604 is a real-time
process. Each client (e.g. register applications 606) of the
RMS server 604 has one or more “listeners” that react to
transactions sent by the RMS server 604 and received
locally by the RMS proxy servers 608. The RMS proxy
server 608 notifies its host application (e.g. register appli-
cations 606) that a change has occurred via an event when
the host application inspects the changed data and updates
any internal structures as necessary, which infers updates to
the interfaces 130.

[0095] The RMS server 604 keeps restaurant system sta-
tus, receives order updates from the stations 302, 304, 382,
402, 370, 372, and 374, broadcasts order status changes to
the stations 302, 304, 382, 402, to the order entry stations
370, 372, 374, to the expeditor monitors 320, 322, and to the
kitchen video system monitors 310, 312, 314, 316, updates
the database 602 and the shocbox database as required,
supports shared cashless payment methods such as credit
card payment, and synchronizes the register-specific data-
bases 607 with shoebox database 605. The register applica-
tions 606 allow workers in the restaurant 2 to enter orders,
accept payment, and mark orders as served. The register
applications 606 display active orders, support cash control
and basic reporting, support multi-lingual graphical user
interfaces 180 on a station-by-station basis, and “listen” to
orders from database 602.

[0096] A proxy is an intermediary between a client work-
station and a main server. It supplies the application pro-
gramming interface (API) that allows the client application
to make use of the services provided by the main server. It
implements the client side of the client server protocol. It
may also maintain server-related state information and cache
the results of frequently needed server queries. The RMS
proxy 608 is a proxy for register applications 606 and RMS
server 604. Information about customer orders such as the
phone extension from phone system interface 458 and the
location for an order is passed back and forth through RMS
proxy 608 to RMS server 604.
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[0097] Restaurant 2 uses a Remote Payment Service
(RPS) software module to enable customers to pay for
orders using credit cards and other payment cards such as
debit cards. RPS is another software client of the RMS
server 604 and can execute instructions on computer 464.
With RPS, credit card reading devices are installed at the
order points in dining arca 12. The card reading devices can
be simple magnetic stripe readers (MSR’s) available from
Neuron Electronics of Torrance, Calif., or the card reading
devices can be payment terminals, such as the Hypercom®
6000, available from Hypercom of Phoenix, Ariz., featuring
PIN pads, signature capture, and bit mapped displays that
are useful for displaying prompts, order details, and adver-
tising.

[0098] The RPS is organized such that the appropriate
software driver for each installed terminal is loaded dynami-
cally. For example, restaurant 2 can have one type of
terminal inside the restaurant and a different type of terminal
(designed for outdoors) at the drive through 26. In one
example, a terminal has a software driver that simply reads
cards and adds their information to the order. In another
example, a terminal can have a software driver that inter-
actively prompts the customer and displays the status of the
charge (and possibly also the order).

[0099] In one example, the card payment terminals are
passive, port powered magnetic stripe readers having a green
Light Emitting Diode (LED) that lights up when the reader
is ready to read a payment card. These readers can handle
credit cards, but not debit cards. To accept debit cards,
another example uses a terminal with a reader equipped with
a Payment Identifier Number (PIN) keypad.

[0100] The RPS accesses the payment terminals via serial
communication lines. Restaurant 2 includes a serial port
expander system, for example a 32-port Stallion board
available from Stallion Technologies of Santa Ana, Calif., to
interface computer 464 with serial ports of multiple credit
card payment terminals. After a customer begins placing an
order with an order taker over the telephone (and the order
point has a terminal managed by the RPS), the order appears
in the system and the RPS waits for a payment card swipe.
In one example, the RPS turns on the green LED to provide
visual confirmation to the customer that the card can be
swiped. Al this point, the order taker will invite the customer
to swipe a credit card. After the customer swipes his or her
payment card, the LED will go off, and the RPS will add a
cashless payment line to the order. When the order is
completed, if there is a cashless line present in the order, the
RMS will submit a charge against it for scttlement by the
store’s cashless payment processor. If the charge is accepled,
then the order is paid, and all that remains is for it 1o be
prepared and delivered (with a receipt). Otherwise, the green
LED light comes back on, and the customer can either try
paying with another card or pay cash to an expeditor in the
restaurant 2 or at the drive-thru window 404.

[0101] A production display system 609 displays task-
specific views of order status on Kitchen video system
monitors 310, 312, 314, and 316 and updates order status in
response to bump bar input. The production display system
609 supports multiple production lines in the kitchen 8, load
balancing, multiple hardware systems, multi-lingual display
on a station-by-station basis, and listens for changes to
orders by monitoring a communication channel to the RMS
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server 604. The production display system 609 also can
communicate with hardware control units that use bump
bars to receive production status from workers in the kitchen
8. Such production status indicates completion of certain
food production tasks. Thus, workers in the kitchen 8
communicate to the restaurant management software by
pressing bump bar buttons. For example, pressing bump bar
buttons can indicate that an order is finished in the kitchen
8 or that the language in interface 180 should be changed or
that a full display should be scrolled forward or backward.
Bump bar interface devices are available from Logic Con-
trols of New Hyde Park, N.Y., U.S.A.

[0102] The production display system 609 contains the
logic for business rules that define the production process for
a given restaurant brand and a given restaurant. This logic is
configurable in the production display system software.

[0103] A drive-through display service 610 shows the
current customer order on the drive-through displays 394,
396, 418, and 420. The drive-through display service 610
also presents promotional imagery on the display and listens
to orders. An automalic beverage dispenser interface 612
interfaces with the automatic beverage service 410 to pour
beverages ordered in the drive-through (or from any other
configurable source) and listens to orders. A user interface
designer 614 allows management to edit the user interface of
the register and self-service applications and also saves the
specifications in the database 602. In this manner, the user
interface designer 614 enables the restaurant management
software to be configured for different stores and different
brands without having to do a complete redesign. A video
system interface 616 uploads digital images from cameras
398, 400, 414, and 416 in coordination with order entry and
transmits these images to the RMS system server 602. A self
service ordering application 618 handles customer service
kiosks 74 that enable customers to enter their own orders.
The self service ordering application 618 is a platform for
promotions and loyalty programs and can be multi-lingual
on a station-by-station basis. A proxy 619 is a proxy between
the RMS server 604 and the self-service ordering application
618. A store resident web server 620 enables external
managers to view restaurant status information in the data-
base 602 using the interface 190. The store resident web
server 620 also allows managers to edit the user interface of
the register and self-service applications and also saves the
specifications in the database 602. A printer service 622
drives serial printers 308, 324, and 412. The printer service
622 prints receipts or grill slips on demand, may be shared
by multiple applications, and respects the language of client
application.

[0104] Video system interface 616 coordinates with order
entry using an order list listener to a server within the video
system interface 616. The RMS server 604 informs the order
list listener of changes to any active order. The order list
listener instructs a digitizer to digitize a customer’s picture
from a camera when the video system interface 616°s server
sees an order that should have a customer picture based on
the location of the order point (e.g., locations in the drive
through 28 or the zoom-through 32), but does not have a
picture, is in the entering state, or the time difference
between the creation of the order, or the current time is less
than a configurable maximum.

[0105] Checking if the current time is less than a config-
urable maximum is intended to avoid the case where for
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some reason a picture is not taken in a timely fashion, and
despite the fact that the order taker is still entering the order,
the customer has moved away from the ordering location
and has been replaced by the next customer in line.

[0106] The RMS Server 604 (along with the RMS Proxy
608 and 619) supports two basic kinds of listeners. An
“order listener” is informed when a specific order is
changed. An “order list listener” is informed when any order
in a particular set of orders is changed. The server portion of
the video system interface 616 registers itself as an order list
listener for all active orders. When any active order is
changed, the RMS server 604 sends a message to all the
registered order list listeners. That message is received by
the RMS Proxy 608 and 619 and converted into an event
using standard Java facilitics. The host application (e.g.,
register applications 606) implements an event handler that
encodes each application’s reaction to the change.

[0107] The register applications 606, the self-service
ordering application 618, the automatic beverage dispenser
interface 612, the drive-through display interface 610, the
production display system 609, and the video system inter-
face send information and receive information to and from
the RMS system server 604. Periodically, the RMS system
server 604 updates the database 602 with restaurant status
information. The store-resident web server 620 and the user
interface designer 614 directly connect with database 602.
The store resident web server 620 publishes restaurant status
information (including inventory, cash management, and
deposit management information) from the database 602 on
a secure internet connection.

[0108] A Multi-Unit-Management-Interface  (MUMI)
software application (not shown) provides a centralized
point of control for enterprise management of multiple
restaurants 2. A restaurant resident MUMI application man-
ages the nuts and bolts of connectivity, including guaranteed
message delivery between different components of the res-
taurant management software for a single restaurant 2. At a
higher level, a central MUMI server provides features to
manage a set of restaurants 2.

[0109] Managers access information about the restaurant 2
using the web server 620 and interfaces 192 and 196. When
a manager attempts to connect to the web server 620 from
off-site (such as the manager’s home or a central corporation
office), the connection requires an Internet protocol (IP)
address. The IP address associated with the restaurant 2 can
dynamically change for a number of reasons. Some restau-
rants 2 can use DSL (Digital Subscriber Line) for an internet
connection. For restaurants 2 using a DSL connection,
Internet Service Providers (ISP) have different rules for
when IP addresses are assigned. A restaurant 2 may not have
an “always on” Internet connection because of the cost or
availability in its locale, and the store must dial in to the ISP
in order to have connectivity and to be assigned an [P
address. Thus, an IP address is required to connect to the
restaurant 2, but the IP address may not be known and the
restaurant 2 may not even be connected to the Internet.

[0110] When a restaurant 2 is connected to the Internet, the
restaurant-resident MUMI software periodically contacts the
central MUMI server and identifies itself. The central
MUMI server records the IP address associated with the
restaurant 2. If the IP address changes, the central MUMI
server will be informed as a result of the periodic contacts
made by the restaurant-resident MUMI software.
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[0111] When the off-site person (the owner or regional
manager, etc.) attempls fo connect to the restaurant 2
through the central MUMI server, the central MUMI server
checks the last-known IP address for the given restaurant 2
to determine if the restaurant 2 is still available at that IP
address. If the restaurant 2 is available at the last known
address, the central MUMI software redirects the request to
that address, and the off-site person proceeds to login.
Otherwise, the central MUMI software connects to the store
directly by calling the modem attached to the restaurant 2’s
server. When and if a connection is established, the central
MUMI system directs the restaurant 2’s restaurant-resident
MUMI software to connect to the Internet. Both sides hang
up. The restaurant 2 connects to the Internet using the
parameters established for that purpose. When the restaurant
2 connects to the Internet, it then contacts the central MUMI
server. The central MUMI server knows there is a pending
connection request, and it responds. The central MUMI
server checks whether its context information for the res-
taurant 2 is up to date and downloads current information if
changes have been made at the restaurant 2.

[0112] In some examples discussed previously, order tak-
ers in the area 16 are located in a call center. In these
examples, an additional telephone switch 624 is used at the
call center. The call center telephone switch 624 and the
restaurant telephone switch 452 are used to connect custom-
ers using the customer telephones 332, 336, 350, 344, 384,
or 386 to order taker telephones 376, 378, 380, or 402 at the
call center. When a customer begins a call to place an order
using a telephone in the restaurant 2, the telephone switch
452 waits until a trunk line is available at the call center
telephone switch 624 and then routes the call over the
available trunk line to the call center telephone switch 624.
Similarly to connecting calls to order takers in restaurant 2,
telephone switch 452 prioritizes calls during busy times
based on extension numbers that are linked to locations in
restaurant 2. When the telephone switch 452 successfully
connects the call to the trunk line to the call center telephone
switch 624, the telephone switch 452 triggers the phone
system interface 458 to lookup the extension of the call and
convert it to a location point. The phone system interface
458 also updates its internal memory structure to reflect an
active call between the customer telephone and the call
center. When an order taker is available at the call center, the
call center telephone switch 624 switches the call on the
trunk line to the available order taker on telephone 376, 378,
380, or 402. When the available order taker answers the call,
the phone system interface 626 at the call center 626
identifies the restaurant 2 from which the order is being
placed by matching the number of the incoming trunk
(obtained from data written by the call center switch 624 to
its SMDR printer port) line with a table that links trunk lines
to restaurants. Next, the call center switch interface 626 asks
the restaurant’s switch interface 458 for the specific order
point location that is connected to the incoming trunk line
(information it has gleaned from restaurant 2 switch’s 452
SMDR output). Call center switch interface 626 also deter-
mines which extension (and thus which order taker) is now
connected to that trunk by examining the call center switch’s
624 SMDR output. Then, having assembled complete infor-
mation about the call, the call center switch interface 626
notifies the call center order taker’s register 627 to contact
the restaurant’s RMS server 604 (via a remole session
established through its RMS proxy 628) and to display the
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appropriate user interface, so that the order taker can enter
the customer’s order. The call information the call center
switch interface 626 supplies to the call center register
application 627 includes the same order point information
that would be available to an in-restaurant order taker. If the
order point does not specify the delivery point (e.g., a phone
tree order), the order taker obtains a table tent number
verbally from the customer and enters it into the order as the
delivery point.

[0113] In addition to entering customer orders, register-
resident applications 627 also handle functions at the call
center such as stafl’ order entry, cashier, order gallery, and
time and attendance and are, in effect, the same as the
register applications in the registers that are located in the
restaurant.

[0114] A RMS proxy 628 is used at the call center to
connect register-resident applications 627 with RMS server
604. The RMS proxy 628 performs all of the functionality of
the RMS proxy 608 except that the RMS proxy 628 is
located externally to restaurant 2. Thus, telephone order
takers at the call center use the same interface 100 as order
takers in restaurant 2 to enter customer orders. Call centers
handling multiple restaurants with different RMS system
servers 604 use multiple proxies 628 to communicate with
the different RMS system servers 604. In this manner,
telephone order takers at these call centers can switch
between interfaces 100 for different restaurants by using
software interfacing with different proxy servers 628. This
enables the display of different menus and prices for the
different restaurants handled by the telephone order takers.
This also enables the different restaurants handled by the call
centers to have different brands.

[0115] Referring to FIG. 15, in some examples, the res-
taurant management software 600 is executed in five arcas:
the office 24, the drive-through 26 or 32, the front counter 4,
the kitchen 8, and the customer self-service kiosks 74. The
restaurant management software 600 includes various com-
ponents that are executed on different computers. The res-
taurant management software 600 is not limited to any
specific operating system. In some examples, the restaurant
management software 600 is implemented in a Java pro-
gramming language that enables different components of the
software 600 to run on different computer platforms and
communicate via application programmer interfaces (API).
In some examples, these APIs are provided by high level
software tools such as Java 2 Platform Enterprise Edition
(J2EE) available from Sun Microsystems of Mountain View,
Calif. or Microsoft NET available from Microsoft of Red-
mont, Wash. In other examples, these APIs are created using
a proprietary communication protocol from low level Java
code for higher rates of communication. This communica-
tion protocol can be created as a software layer above
TCP/IP sockets for communication between computers on
TCP/IP networks.

[0116] In office 24, a main server computer 464 runs the
system server software 604, the database 602, the store-
resident web server software 620, the production display
service 609, and the drive-through display service 610. A
computer 702 runs a web browser 704.

[0117] In the drive-through area 26, the registers 402 and
406 are computers running the register applications 606
while other computers run software for the expeditor moni-
tors 408 and the automatic beverage dispenser service 410.
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[0118] In the front counter arca 4, the registers 302 and
304 are computers running the register applications 606
while other computers run software for the expeditor moni-
tors 320 and 322. Another computer runs the print server
soltware 622 to print receipts using the printer 324.

[0119] In the kitchen area 8, computers run production
display system software for the kitchen video display moni-
tors 319,312, 314, and 316. Another computer runs the print
server software 622 to print custom food instructions on
printer 318,

[0120] For customer kiosks 74, the computers run self-
service ordering software 618.

[0121] Referring to FIG. 16, a view 720 represents the
organization of applications and object classes for the res-
taurant management software. At the highest level, view 720
includes server applications 722 that include RMS server
604. View 720 also includes client applications 724 that
include register applications 606, self-service ordering 618,
automatic beverage dispenser interface 612, drive-through
display interface 610, production display system 608, video
system interface 616, and register resident applications (call
center) 627. The server applications 722 and the client
applications 724 include a security layer 726 and application
objects 728. The application objects include logic specific to
restaurant management, for example, the definition of man-
agement measures such as “Gross Revenue” vary by orga-
nization and so they are defined in objects that can be
replaced or customized as needed. Beneath the application
objects 728 are network objects 730 that utilize the java.net
732 classes. Java.net 732 is a package that provides the
classes for implementing networking applications. Java.net
732 is available from Sun Microsystems of Mountain View,
Calif., as part of the standard Java software distribution.
Beneath the application objects 728 are hardware indepen-
dent device objects 734. The device objects 734 contain
logic for interacting with devices such as bump bars and
video display devices in a hardware independent manner.
Thus, the device objects 734 should not have to be modified
to control bump bars from vendor “B” instead of vendor
“A”. Device objects 734 include device servers 736 and
direct device 738. Device servers 736 provide access 1o a
shared device through a device-independent API in restau-
rant 2. Direct device drivers 738 also provide dedicated
access 1o a device through a device-independent API, but
these devices can not be shared, and the interface is often
embedded in a host application that uses the device as a
requirement of its business function. Device servers use
device drivers to control the devices to which they provide
shared access. The device servers 736 and the direct device
738 employ device support software 740 that includes
JavaPOS 742 and device drivers 744. JavaPOS 742 is a retail
industry standard for a point-of-sale /O device communi-
cation that supports pure Java applications and leverages the
OPOS standard. JavaPOS is available from the JavaPOS
organization (http://www.javapos.org). The device drivers
744 cach control a particular type of device such as a
magnetic stripe reader or coin dispenser in restaurant 2.
Typically, device drivers 744 are cither supplied by the
vendor of a device or are written to translate application
actions to and from the serial protocol published by the
device’s vendor. The data objects 746 hold data describing
the state of the restaurant 2, orders, and inventory. The data
objects 746 include server proxies 608, 619, and 628 that
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insulate applications from server application failures. The
RMS server 604 uses data objects 746 to store data in
shoebox database 605 and database 602. The register appli-
cations 606 use data objects 746 1o store data in register-
specific databases 607. The serialization objects 748 contain
methods for converting data objects 746 into serial streams
for storing data objects 746 into databases. JDBC 750 is the
Java Database Connectivity API (Application Program
Interface). JDBC 750 is a programming interface that allows
Java applications to access SQL database servers in a
standard way. JDBC 750 allows the integration of Structured
Query Language (SQL) calls into a Java programming
environment by providing library routines that interface with
the database. It provides functionality for Java that is similar
to what Open Database Connectivity (ODBC) provides for
older programming languages. JDBC 750 is available from
Sun Microsystems of Mountain View, Calif. ODBC is
available from Microsoft Corporation of Redmond, Wash.
Database 752 includes shoebox database 605 and database
602. A file system 754 is a file system for the operating
system of main server 464. Graphical User Interface (GUI)
design objects 756 implement the logic for user interface
designer 614. GUI elements 758 are a library of elements
useful for creating GUIs for client applications 724. GUI
support classes 760 include design serialization classes 762
and Java Swing classes 764. Java Swing classes 764 enable
the creation of GUISs for Java applications and applets using
a set of components and are available from Sun Microsys-
tems of Mountain View, Calif. Package java.awt 766 con-
tains additional classes for creating user interfaces and for
painting graphics and images.

[0122] One class of object among data objects 746 is the
order class. An instance of the order class contains infor-
mation about an order that has been initiated in the restau-
rant. The instance of the order includes a hierarchical list of
lines, each of which reflects a line in the contents 134 of the
interface 130 displaying orders. The base class of all order
lines is OrderLine. Each line is represented by an instance of
an appropriate subclass of OrderLine.

[0123] Different subtypes of Orderline contain different
data. For example, an IltemLine might indicate that a certain
quantity of a certain menu item (e.g., a hamburger) is part of
the order. An OptionLine may add the fact that a particular
modification (e.g., no salt) applies to one of the items being
ordered. Other subclasses may record the fact that a coupon,
discount, or voucher has been applied to the order or to one
of the items in it.

[0124] Some types of line, namely those extended from
OrderlineContainer, may contain sublines, which are lines
nested within, or owned by, the line.

[0125] Referring to FIG. 17, a table 800 is an example of
an object-oriented data structure for an order. A class column
802 denotes the class name of each object representing food
items or options in the order. A guest check column 804
denotes food items or options in the order. A level column
806 denotes the nesting level of the line objects (the level is
not actually stored in the order, but simply depicts the
nesting depth). The order as whole is represented by an
instance of the Order class 808, at level #0. The order’s
direct sublines are the lines at level #1. The order’s direct
and indirect sublines are all the lines in the order. At level #1,
is a Big Mac item 810, which owns two options, no onions
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812 and extra mustard 814, nested at level #2. Following the
Big Mac item 810 is the Extra Value Meal item 816, which
has quarter pounder component 818, fries component 820,
and coke component 822, at level #2. The quarter pounder
component 818 owns option side pickles 824 at level #3 and
fries component 820 owns option no salt 826.

[0126] Orders in the database 605 are updated by the RMS
server 604 as register applications 606, self service ordering
618, and register-resident applications 627 receive orders
entered at restaurant 2. Orders in database 605 are read-only
to client applications. When RMS server 604 finishes updat-
ing an order, RMS server 604 broadcasts the new version of
the order to applications such as register applications 606,
self service ordering 618, and register-resident applications
627.

[0127] The RMS server 604 updates an order as follows.
A register application (e.g., the register application 606, the
self service ordering 618, or the register-resident application
627) receives an OrderEvent notification from the order
object. The RMS server 604 obtains an OrderUpdate object
from the newOrderUpdate method of the Order object. The
RMS server 604 application specifies the changes to be
made to the order by invoking appropriate methods of the
OrderUpdate object. The RMS server 604 invokes the
OrderUpdate object’s submit method. The RMS server 604
receives the OrderEvent when the update is complete. The
OrderEvent contains a new copy of the Order object. The
RMS server 604 updates the display model and rebuilds the
display.

[0128] Whenever an OrderUpdate object applies itself to
an order, the OrderUpdate object stamps the Order object
with the current time, a station (e.g., order entry station 370,
372, and 374) that issued the update, and the worker using
the station. Any actions specified as part of the same
OrderUpdate, for which a time stamp is noted, will receive
the same timestamp.

[0129] An order may be delivered in one of three service
modes: EAT_IN, TAKE_OUT, and DRIVE_THRU. The
service mode is entered with the order and is part of the data
for an order object.

[0130] During the lifetime of an order object, the order
passes through a number of states. At key state changes, the
order update process notes the order’s age, the worker (or
customer using a self-service kiosk) who entered the change,
and the order entry station from which the state change was
initiated. The order object uses the recorded times to com-
pute several time intervals which are significant to the
management of the restaurant.

[0131] An order may exist in the following states: inac-
tive, active, entering, entered, paying, paid, parked, served,
held, and canceled. An order starts out in the inactive state.
An order belonging to an idle station may be reside in the
inactive state indefinitely. An order becomes active when the
first update is posted against it. When it becomes active, an
order’s age is resel o zero, and it automatically enters the
entering state. An order is in the entering state while a
worker (or the customer) is entering items. When an order
first becomes active, it goes into the entering state automati-
cally.

[0132] An order leaves the entering state and becomes
entered when the user finishes entering its contents. An order
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is in the paying state while the cashier collects the amount
due from the customer. An order becomes paid when the
cashier concludes the payment process by shutting the cash
drawer. To keep the drive-thru line 26 moving, the RMS
server 604 may on occasion direct a customer to park ofl to
the side pending delayed delivery of the order. When this
oceurs, the order is in the parked state. An order becomes
served when the food is handed to the customer. During
order entry, a crew member can place an order in the held
state to notify the kitchen staff’ to pause its preparation
pending a customer decision. The order object tracks time
spent in held status. An order becomes canceled if it is not
to be produced after all.

[0133] The Order object tracks the following time inter-
vals, which are crucial to measuring restaurant performance.
All times are returned as floating point values in seconds.
They are maintained internally with a precision that allows
measurement to the nearest 0.1 second. Entry time is the
total time spent entering the contents of the order into the
system. Line time is the interval between the conclusion of
the order entry process and the start of the payment process.
For drive-thru customers, line time is the interval spent in
line after giving the order at the intercom and before
reaching the window. For in-store customers, line time is
zero, Payment time is the time spent collecting the amount
due from the customer for the order. The beginning of
payment time is when the payment interface is presented to
the cashier. The end of payment is when the cash drawer is
closed. Delivery time is the interval extending from the end
of the payment process until the order is either served or
parked. Parked time is the interval, if any, extending from
the time the order was parked until it is served. Held time is
the total time during which the order was in held status.
Elapsed time is the total time to process the order. Elapsed
time extends from the time the order first becomes active
until it is served.

[0134] Normally, the Order object is used to specify a list
of food items to be prepared and served to a customer in
return for payment. However, occasionally, a customer is
due compensation [or unsatisfactory food. In such cases, the
restaurant needs to note which items were unacceptable,
calculate their value, and possibly prepare replacements. To
facilitate and account for this process, an order may take on
the following attributes: An order is flagged as a refund if the
price of the order is to be paid back to the customer. An order
has the replacement attribute if it is to be prepared and
served. Certain types of changes to an order are considered
voids. An excessive number of voids may call for employee
supervision, which the RMS server 604 enforces by requir-
ing a “manager swipe” before making the desired change to
the order. Order can record the number of voids and their
total value.

[0135] Although some examples and implementations
have been described, a wide variety of other examples are
also within the scope of the following claims.

[0136] For example, the customer telephones 332, 336,
350, 344, 384, or 386 and order taker telephones 376, 378,
380, or 402 may be replaced with Voice over Internet
Protocol (VoIP) enabled computers using the network 462
and speakers and microphones. In these examples, the
telephone switches 452 and 622 are not necessary and the
location of a customer using a VoIP enabled computer is
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determined by the address of the VoIP enabled computer. In
examples where network 462 is a TCP/IP network, the
address is identified by a TCP/IP address on network 462.

[0137] The discussion has focused on quick-serve restau-
rants but the techniques described are applicable to other
types of restaurants, other types of quick-serve retail busi-
nesses, other types of non-quick-serve retail businesses, and
other types of non-retail businesses. As one example, the
techniques are also applicable to the food service component
of convenience stores that also provide gasoline to automo-
biles. The items to be included in the orders need not be food
items and need not be items that are prepared to order or on
the premises where they are 1o be delivered.

[0138] Although many of the techniques described
involve wired devices, they may also be applied using
wireless devices, including wireless telephones, personal
assistants, and other wireless devices.

[0139] The customers need not be physically present on
the premises to order. They may place orders from other
locations, for example, from a desktop computer at home or
work or from a device such as a mobile phone while
traveling in the vicinity of the place where delivery of the
order is 1o occur.

[0140] Although in some examples a digital picture is used
to identify the customer, it would be possible to use other
features, such as the color or model of the automobile being
driven by the customer.

What is claimed is:
1. A method comprising

maintaining an electronic association between each order
received at a place at which goods or services are
offered, the goods or services to be delivered at a point
in the place, and

enabling the association of the order with the delivery
place to be altered between the time when the order is
placed and the time when the order is delivered.

2. A method comprising

maintaining an electronic association between each order
point from which an order is reccived and a point at
which the order is to be delivered, and

enabling the association of the order point with the
delivery point to be altered between the time when the
order is placed and the time when the order is delivered.
3. A method comprising

receiving orders for goods or services to be delivered
quickly,

automatically determining a mode or point at which each
of the orders was originated, and

automatically inferring from the mode or point at which
the order was originated, a class of service to be
associated with the order.

4. The method of claim 40 in which the association of the
class of service with the mode or point at which the order
was originated may be changed at any time.

5. Apparatus comprising

stations in a quick-serve commercial establishment, the

stations enabling users to enter orders, check the status
of orders, and assemble orders for delivery,
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a network interconnecting the stations,

each of the stations comprising storage for data about the
orders, and

software to cause copies of the data to be cached at
multiple ones of the stations.

6. The apparatus of claim 5 in which each of the stations
operates using the cached copies of the data if the station is
disconnected from the network.

7. A method comprising

receiving data about sources of telephone calls from a
data port of a telephone switch, and

automatically using the data in connection with entry of
orders and fulfillment of orders in a place at which
goods or services are delivered.

8. A method comprising

accumulating data about characteristics of telephone calls
in which orders are received or goods or services that
are to be delivered quickly after the orders are received,

associating the data with information about the orders,
and

analyzing the data and the information to correlate fea-
tures of the telephone calls with features of the orders.

9. A method comprising

receiving orders for goods electronically at an order entry
point, the orders to be fulfilled by delivery of the goods
at a remote delivery point at which the goods are to be
quickly prepared in accordance with the orders for
delivery to customers at the delivery point.

10. The method of claim 9 in which payment for the
orders is received electronically at the order entry point.

11. The method of claim 10 wherein payment for the
orders is received by swiping a credit card through a
magnetic siripe reader.

12. The method of claim 10 wherein payment for the
orders is received by swiping a debit card through a mag-
netic stripe reader and entering an identifying number in a
key pad.

13. The method of claim 10 further comprising setting a
magnetic stripe reader at the order point to accept an
electronic payment with a payment card and to indicate this
ready state to a customer upon receiving the orders at an
order point.

14. The method of claim 13 further comprising indicating
the ready state of the magnetic stripe reader at the order
point to the customer if a previous attempt to make the
electronic payment is unsuccessful.

15. Apparatus comprising

call center equipment to enable a call center operator o
process incoming orders for goods to be delivered
quickly, and

communication equipment to enable the incoming orders
to be forwarded to at least two different delivery points,
remote from the call center equipment, at which the
goods are to be delivered.
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16. A method comprising
receiving an electronic image of a customer, and

associating the electronic image with an order of a cus-
tomer for goods or services that are to be prepared and
delivered quickly to the customer at a delivery location.

17. The method of claim 16 also including displaying the
contents of the order with the electronic image.

18. The method of claim 17 also including assembling the
order according to the displayed contents.

19. The method of claim 16 in which the electronic image
of the customer is captured at the ordering location.

20. The method of claim 16 in which the electronic image
of the customer is captured at a location other than the
ordering location.

21. The method of claim 16 in which the electronic image
of the customer is used to identify the customer in connec-
tion with the delivery of the goods or services.

22. The method of claim 16 also including

associating information about the customer with the elec-

tronic image of the customer.

23. The method of claim 18 in which the information
comprises data useful in automatically determining features
of an order for the customer.

24. The method of claim 18 in which the information
comprises historical information about orders previously
placed by the customer.

25. The method of claim 19 in which the features include
the identity of the delivery location.

26. The method of claim 19 in which the features include
the nature of the goods and services to be ordered.

27. The method of claim 18 in which the goods or services
comprise quick-serve ilems.

28. The method of claim 22 in which the quick-serve
items comprise food.

29. The method of claim 18 in which the electronic image
is captured at a quick-serve drive-through ordering station,
and the image is used at a delivery station in the vicinity of
the drive-through ordering station.

30. The method of claim 18 also including storing the
image in connection with the order, and using the image in
connection with a subsequent order.

31. The method of claim 18 also including displaying
images of customers associated with multiple orders at a
point at which the goods or services are to be delivered, the
images being displayed in a sequence, and enabling the
sequence Lo be re-ordered 1o represent a sequence in which
the customers are expecled 1o appear at the delivery point.

32. The method of claim 18 also including capturing the
electronic image as a still frame of a video sequence of a
video capture device.

33. The method of claim 27 in which the video capture
device is associated with a security surveillance system.

34. The method of claim 19 in which the electronic image
comprises a low-resolution image.

35. The method of claim 15 also including capturing the
image automatically in response to a change of the state of
the order for the customer.

36. Apparatus comprising

a self-service order kiosk at which a customer places an
order for goods or services 1o be prepared and delivered
quickly after the order has been placed, and
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an image capture device to capture an image of the
customer at the kiosk when the order is placed.
37. A method comprising

receiving orders from customers for goods or services to
be prepared and delivered quickly to the customers,

receiving information about the context in which the
orders have been received, and

prioritizing the orders for delivery based on the contexts.

38. The method of claim 37 also including prioritizing the
orders also based on the times when the orders were
received.

39. The method of claim 37 in which the context com-
prises the order point from which the order is placed.

40. The method of claim 39 in which the order point
comprises one of a drive-through lane, a kiosk, a table, or a
play place of a quick-serve restaurant.

41. The method of claim 37 in which each of the orders
is marked electronically with a priority.

42. A method comprising

enabling a manager to access a management database of
a quick-serve restaurant location remotely through a
web interface.

43. A method comprising

obtaining a dynamically changing IP address of a quick-
serve restaurant automatically from a server.
44. A method comprising

receiving electronically from an order point, an order of
a customer for goods or services to be prepared and
delivered quickly to the customer in a commercial
establishment,

informing the customer at the order point of an identifier
to be displayed at a delivery point in the commercial
establishment, the delivery point being different from
the order point, and

electronically associating the identifier with the order.
45. A method comprising

receiving at a call center, a call from a customer of a
quick-serve restaurant that is remote from the call
cenler,

accepting an order from the customer at the call center,
and

electronically communicating information about the order
to the restaurant to cause the order to be fulfilled at the
restaurant.

46. A method comprising

a customer in a restaurant placing an order by speaking
with an order taker by telephone, and

the order taker entering the order into a user interface of
an order management system.
47. Apparatus comprising

an image capture device to capture an image of a customer
in an automobile at an order point of a drive-through
lane of a quick-serve restaurant, and

software to associate the image with an order placed by
the customer at the order point.



