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FiG. 68
ME M- BAFRINE.
IMITYALYIEE ST8-URARINL-VISWIRG-DETAIL table in memany.
POVE OYHY PO CHANHEL TUNE-PYLE -ROP-PLAG
BEYIL CHARERL-TUNE-FLLE-BOPF-FLAG = 7Y@
B -FERP
PERFORM ANARLYTIDE-PROCESSIRG

FROCKES - CHANNED-TURE- FLLE.
BEAD CHANNEL-TUNE-PILE
BT ERD
WO AT END
MIVE T T0 CHARIEL-TUNE- RECORD ~LOMYED- 10~ TANLE
PERFORE VARYING TABLE-BOW-SUB FROM 1 BY I UNTIL
CHANKEL-TURE- RECORD -LOMRED-P0-EABLE = Vg%

IF SPR-UHANEEL-VIRBWIBG-REDAIL-KEY (TAMIE~ROR-BURY = SPRE
BERS-CHANNEL -VIEWING - ETA L L BEY (TRELE-ROR-SUB)
B0 MARE-CHAMBEL-VIEHED-FLAG
BYS-CHAREEL -VIEWIHG - DETAI L KEY {TRELE-ROW--8UB}
BND~PERPURNM
EHO-HEAD .

MARE~ CHANNEL-VIENED-FLAS.
PERFOMY VARYTHD SRCRLE-BUB
T RBECOHDE-BUB » TUNE-OU- SR80 -0F-DRY

Hhis pouting does all e wpork measded fo tmisulebe s varivus melvioes
using the data ithet was losded bo the HPR-CHANBEL-VINNING-DETERIL table in
mancry.  Sew iandividusl webtyics for details.

This routine dows 31l the work nesded bo write the ssloslisted setrics e
appropriaste data files.
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FiG. 74
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STRBVOESTBAD
i STBVO-TUNERINDEX
w‘m 3
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. kay?
LcNe
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FiG. 78
MALR-FOUTING.
PRETIALIZE STH-VIBNING-DETAIL table isn wmemory.
MIVE THY Y0 THANREL TEHEPIE ~BOF~FLAG
PERFON PROCESS~-CHAKREL-TURE-FILE
TN CHBMNEL TN PR - B0 FLA0 = gy

PROCKS S -CHAMNEL-PINE- P LI,
REAL CHANSEL-TUNE-FILE

P gHp
MOVE MY PO CHARSEL-TURE-FILE-ROP-PLAS

BOY AT BEG
HWE TR IO DHSNNEL-TURE- REDURD- LORDED- 0 TABLYE
PERFOSM VARYING TARLE-ROW-SUS PROM I BY I USTIL

CHARREL-TUNE- BECORD-LOMYED-TO-TABLE = "¥~

IF STB-VIRWING-UETRIL-REY {TABLR-RON-SUB) = SERCE
HOVE TERAEL-TUNE-RECOHED-ERY IO
DO MARK-CHREREL VI ERED - FLAG

PRV IEWING -DEYB T KRV TR AR LR BOW- 308}
BN -I¥
fo:a e
KRD-READ.

MERE-D RN L IRREL - FLAG |
HMOVE ¥ OT0 SERTUNE-IN-PLAS STR-3UR, HURE-IB-SEOORD-OF-DEY

PRREFORM VARYING SECORDE -SUH
PR TUBE -IN-SROORD~QP-DAY BY 1
CWPIL SROONDE~BUR > TURE-DUT-SRTOGRG--OF DAY
BOVE 3P0 STR-VIEREDR-FLAY {DABLE-BOW-5UE, SEUNSDE-SUB)

ARBLYTICS -PROCEESING.
This wownbime doey all the weork seeded e salosiaste the various meirics
mgdng the dets that was losded to the STR-VIRRIRQ-DEYRIL table in
memory. Swe inddvidusl mebeics for details.

WRETE-RESULIS,

Tris woutios does all the wosk needed fo write the cslosiated setrics o
aspproprists date filss,
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FiG. 88
MATN-ROUTING .
INTTIALIEE CHAN-VIEWING-DETALL table in memarny.
AR “HT PO CHANNEL-TIE-FILE-EUP-FLAE
PERFORN PROCESS-CHAMNEL-TUNE~FILE
UHTIL THANSEL-TUME-PILE-ZHE-FLAG = “¥¢
ENG-PERPORM
PERPCRY ANALYTIOE-PROCERZING
FPERFORM WRITE-RESULTE
FEOE BN

PROCESR-CHAMNEL -~ TURE-FILE .
BBAD CHANREL~TUNE-FILE

AT BEED
MOVE UYEY DO CHANNEL-TURE-FILE-ROT-FIAG

ROT AT =MD
MOVE YRY 20 CHAMMEL-TURE- RBCORD- LOADED PO~ TABLE
PERFURM VARYING TARLE-BOW~RUR FROM I BY I URTIL

CHANNEL - TUNE-RBCORD- LOBLED-TO-TABLE = »¥”

IF CHAR-VIEWIRG-DERTATL~XEY {TABLE~RRG-JUB} = BPALE
BOVE CHABNEL~TUNE-BECORD~KRY TO
CHAN-YIEWING-DRTATL-EEY {TABLE~RIN~ 808}
T MREE - CHANNEL-VIEHED-FLAG
BLEB
1P CHRBENEL-TURE-RECUORD-REY =
CRAN-VIBEWIHG ~DETALL-EEY {TABLE - ROW-SUB)
DO HARR-CHASREL-VIEWED-FLS
ERG-IF
EHD-IF
ERD- PRRFCGEM
ENG-BRAD .

HERE ~CHAMME LV IENED - FLAG .
FERFLIM VARVING SRQOHDE~BUSB
FRCY TUNE-IN-S8OONE-OF -DRY BY 1L
DRYIL SROCOEDE-8UB > TURE-DUT- ZBCOHD-QF-DRY
AL 1 OWO CHAS-STH-VIENED-CHARKEL-DOORT  (TARLE-ROW-SUB, ZROCNDS-SUR)
BHD- PERECGIN,
MOWE YWY 0 CHANSEL-TONE-BRECORD-LOADRG- PO TARBLE .

ANALYTICES-PROCESSING .
This routise does all the work seeded to caloulizte the various metyrios
uzing the dabts that waz losded to the CHAN-VIEWING-DETAIL table in
wmamory .  See individosl semitrics for detailn.

WRITE-RESULTS,
This routine dows all the work neaded o write the salonlsted setrics o
appropriste data files.
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FiG. 98
MRIR-RODTINE.
INITIALIEE DEMO-VIEWIRGS-DETAIL table in ssaory.
HOVE BT 10 CHABNEL-TUNE-FILE-EOF-FLAG
UNTIL CHAMNEL-TURE~FILE-BOF-FLAG = Y7
RO~ PRERPORM
FERFORM ANALYIIOS-PROCESZING
PERFORY WRITE-RBESULIS

PROCESS~CRANNRL~TUNE~FILE.
READ CHANNRL-TUNE~FILR
MOVE YT PO UHARERL-TINE-~-FILIE-BOE-FLMR
BOT AT BN
MOVE Y OT0 CERNNEL-TURE-RBCORD - LORIRD-TC-TABLE
PREEFPORM VARYING TABLE-RGH-SUB FROM I BY I WHTIL
CHANNEL-TURE~RECORD-LOANBD-T0-TABLE = ¥~

IF DEMO~VIRNING-DETAIL~RRY {TARLE~ROW~SUB] = 3PACE
DEMI- VI ERING-DETRIL-ERY {TABLE~ROW- BB}
BGOTALLY - DEMG-VINRIRG-COURT
ELEE
DEMO-VIERING-DETAIL-KRY {TABLE-ROW-SUB}
B TRLILY -RENMG-VIRWING -~ OUONT
PR~
BN PEREOSM
ERD-RERD,

TRLLY - DEML-VIEWING~CHNT .
FROM TINE-IB-BRCORD-OF-DAY BY 3
TWIIL BBECONDS-SUE > TUNR-DUT-SECORD-DP-DAY
AND b OUD DEMO-SIR-VIBWED-COUNT {ITARLE-ROW-SUE, SEOONLE-SURY
ERD-PEREGAN,
FONE YT ID CHANNEL-TURE- RECORD- LA IO~ TRBTE

BEALYTICS-PREOCERSING,
using the dats that was losded to the DENO-VIEWING-DETAIL tabile in
memery . Sse asdividesl metvics for debsils.

This routine doss all the work needed o woite the saloulated metrivs it
appropriste date filss.
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FiG. 108
MAIE-BOUTING .
INITIALIZE PROC-VISRIRG-URTEIL table in memory.
MOVE "HT D0 UBAMEEL-TUHRE-FILE-BOE-FLAME
PERPORR PROCESS-CHANNEL-TURE~FILR
URTIL CHROERL-TUNE-FILE-ROF-FIAG = Y7
ERD~PERFPOBEM
PERPOBM WRITR-RESULYS

RRAD CHANMEL-TURE-FILE

BT EREG

MOVE “K” TO CHAMNEL-TUNE~RECORD~LUOBADED-TOH~TARRLR
PERFORM VARYIRS TABLE-ROW-ZUB FROM I BY I UNTIL
CHANREL - TUNE - BECORD - TOBBRD-TO-TARLE = ™YY

IF PROG-VIBWING-DETAIL-REY {TARLE-BON-BUR} = SBaR
FROG-WIERING - DEYRLL-KEY {TRRLE-POR- 808}
PO OTRLEY -~ PROG-VIENING-UDURT
IF CHAMMEL-TURE-REOORD-KBEY =
B TRLLY PRS-V IRWING-QOUNT
END-I¥
END-REAL.

TRLEY PRS- VIBWING -QOURY .
PERPCRM VARYIRE SREOONDS-SUE
FROM TURE~IN-ZRCOND-DF-DAY BY 1
BDL L0 PROGSTB-VIBEED-OERIT {TARLE- R8I0, SEQCHDS-BUE)
ERG-PERPORM.
MOWE 7YY 00 CHAMNMEL-TURE- SRR LORDED T -TABIE,

AHALYTIOS - PROCERAING .
This routine does 3ll the work needsd o cslioulants the various smitricos
veing the data that was losded to the PROG-VIERING-DETRIL table in
memoery. Ses ladivideal mebteicsy for details.

WRITE-RERULTE.
Thiz routine does il the work needed to srits the cslonisted meterics fo
sppropriate dats files,
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FIG. 114
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{HAR

Sew porrespondiog feld in By 154,

BER-CVT-CHAMNNEL -~
BOURCE~ID

BHIBARER

See corvesporunhing Seld in Flg 154

STB-LND-BTB-ID

HAR

Sere carrssponding Seld i Fg 154

BTR-CVD-TURER~
INDEX

CHAR

Hehd in Mg 154

h‘ >
Sew porrasponding

FECRANREL
VIERING - SRODNDS

BUIBMBER

.

See covresponding Held in Fig 154

ING

MUIBABER

See sorrasponding feld In Hg 154

BYH-CRAN-RYE-
VIRRING-~DURATION

8%

See corvesporativg Beld in fg 184

STR-CHAN-BTAY~
BERY ~BECS~TOTAL

NUMBER

4

Gee rorresponding Seld in g 154,

BTR-UHAN-STAY~

RERY - TUNE - COUNT

EX2

Sew corresponding Reld in Mg 154,

RN RV SR

AWRY -BRCH

PRIMBER

MUBBER

i

-

See carrssponding Beld in Hg 154,
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SE
3

NAME

Record 1

g&wrd 2

SRR

OO

STR-IND-MARERT

DHENY

BOGT

FTE- VD BERVITES
GROUE

SEREH

SR

HLIE

MiiBE

BTR-LVD- BERDEND

HEQL

HERE

BTBS VD -CHANNEL
CALL~SIGH

SH34

EHEL

ST OV CHANNE L~
SOORCE T8

20

305

BB LV~ B TR~ 1D

EERE RIS E T

EARD SO OAEF

p)

3

STE-CHANNEL-VIBWING~
SECONNG

FEAE

AR

ST~ CHANNEL~TUNE~THS

1

14

BTH-CHAN - BVG
VIBWING-DURATION

e ¥ Pk

738

2
s

ST -CHAN - B TRY ~BRAE -
SRS~ TOTAL

106

G5E

SR RN BTAY - ARAT~
SR COURT

[%

5

BTR-CHAN AV~ BTAR Y~
HERY - BECS

53
S

P
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SEDE

3

BARRE

TYPE G2E

DESCRIPTION

SEDG

e

43

RTR-VE-HARKET

TURIRG-ROTIVITY -
BRYE

DATE g

The date o whivh the uning
sehivily ouorred in VYOYRIMDD
farmat.

da

CHAR

Sew ogreasponding Hald In Fig 184

G2G

1%

BTR-VD-SERVICR-
GROUR

CHAR

&

Soe covrasponding Held inFig 164

583

STR-VO-HUB

CHAR

R4

BB V- HERDEND

CHAR

See Corees s it §%§§ 164

sEG
596
g

ETR-VD~ETE~ID

| g ]
5

CHAR

Seg corresporadin

fre Fig 184

SR VRO TR

CHAR

See covresporing in Fig 164

EYS-VIEWIRG-BRCOBUR

HLUAMBER

Sew corresporsting Beld in Fig 164,

SREY
SR

MUMIBER

Ses corresporeiing Beld in Fig i8a

BYB-~BVERRRE~
VIEWING-DUBATIONR

NUMBER

L

Sew corvaspondding Held in Fig 164

FiG. 238

G

s

|

RENS

NAME

Hecord 1

Reonrd 2

TUNINE-AUTIVITY - DATE

REEL T

BTR-VO-MBBRET

BOSY

T8V SERVICE ~GROOP

EERAH

SRR

STRCVHUHGE

MUBZ

B~ G BN

PG

HEDY

BBV~ RTR~ TN

002 B 0a0s

AR CINOGER

SER-VE-TURER~ IHDEX

L

BER-VIRRIRG-SRCORDE

K
Sty

14853

3

e,

Pk

ST AVERRGE - VIERING-
URRTION

US RES0,079 E
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5009

MABE

TYPE

DESCRIPTION

BATE

The date v which the tuning sothd

t.‘

A tE g

CHAEYD-MARRRY

{HAR

s in Y"‘"{‘f%’i*ﬁ‘}i‘ f{}rmaa

TRAN-VE~ ERRVICE-GROUP

LHAR

See coreaspond

090
Boa

CHJR-TD- BB

CHAR

Sep COIYRSEOn

e i ns? 1"&.

ERERENE

CHAB

Sew currespond

i i Fig 174,

{5{}%&-*/

CRAN VD~ URANRRL~TRLL~

LHAR

hes poreesponding fi

e By Fig 178

870"

B

e

100

s1Hr

1A

H13G™

CHAR- VR THARNEL CHAH & See correspondng Fel i Fig 178,
SOURCE~ LD ’ ’
CRAN-BIT-RATE HUDARER | SUOVE% | Ses ik e Fig 174,
BEAV-CR-BROBDOBET~LODE | (g 3 Sun o ¢ feehd i Fig Y TAL
HIOH-DRE-OR- 90 DEF CHAR 2 See porresponding Feld i Fig 174,
CRANNEL~VIEWIRG~ KEDARER | 3 Sae corresponding feld s Fig 174,
SROONGS

RECLNDS

CHAMHEL-ONE~STR~ HUMBER | § San corresponding feld b Flg 194
BOL-DRANNRL-VIZWING~ | MUDARER | & Ses corres ponding feld i Fig 174,

EROOBOLE

LS

POE~QF-DEY~ORLY ~0RE -
FTR-VIEWRR-CHAN

HUMBER

Sew comespamiing

s Fleddd b Fig 174

150

PO~ QF-URY B0 8T8
VIERWIRG-CHANNEL

HUMBER

See poreespnding fledd & Fig 178,

HiG

PUT-QF DAY - VIRWNING-

HURIBER

See corresponding fleld s P 174,

6120

G180

150
B

Frab

PERAK-VIEWING-COURT~ NUDMBER | 3 Swe poreespondiag fald i Fig 178,
POR~CRANNEL

PERR-VIZWING-BRCORD~ | iR | 5 Swe corresponding Hiald I Fig 378
FOR-HBR

ARE-VIEWING-AT-TRIS~ | WubiBER | & See correspanding Beld s g 104,
CHAM-PEAK

POT-0F-PRAK-VIEG-BY~ | NUMBER | oW See corresponding Held i Fig 174,

BUT -G~ PEAK- VI - BY
BTR-VIEWRG

2 coresponding field in Fig 174,

6230

UL

S840

HIH

SR

CRAN-VIEWRD- DURLEG~ HAR i Ses correspording feld in Fig 178,
PEAK-FLAS
PEAN~PERICD-DUBRTION- | MuUBiBER | & Sew coresponding Seld in Fig 174,

IR-BRDE

AR TENRD - SO -
DURING-PRAK

MURIBER

S2

525

corresponding fiskd In Fig 178,

mc;wcmz ~NIERED-SECS -

Se

i

corvespanding Held in Mg 17A.

CREM-HRE-VIENRD

MUMBER

Gee coreespondiog fleld I Fig 174,
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8305

NAME

Rocord 1

émmd 2

20060

200601

DENY

BOSY

CHAN- VI BERVICE - BROUE

S0

5G-15

CHAN-VO-HUB

HUBT

HUBZ

CHAN- VD~ BEADEND

HEDT

Hgaz

CHAH AV CHANNEL-CALL
BIGR

FOX

DL

CHAN - VD - CRAKNEL - SOURIR~

Mk

35

375

Codpd o GURTS

15

Conbimed 35 QLS00

SRV-UR~-BRUADCAST-LONE

&

ST

HIGH~DEF-OR~2T0-DEF

S

HE

LHANKEL-VIENIRG-3EI0NRDE

32400

FALHE

CHAMNEL-RON~-VIEWING~
SRCONLE

54000

TR0

HANNEL-CHE-ETR-VTEETNG
SRLONDS

2378

BEY

AR CHANRRL A~ VIERIRG
SEROONDS

5B

LT -G8 - DAY ~UHL Y ~DNE - T8~
VTERG ~ CHAN

B

BOT-F~BRY RO~ BTB~
VIEWING-UHANNEL

531

POT~LF DAY ~VIERING~

PEAF -V TEWIRE- D000 FOR -~

PEAR-VIEWING-SECOND~FUBR~

PLT 08~ PRAK-VIEW-BY~
THIS-CHENPEAR

POT-OF - PEAK -V IEW-BY - BTR~
VIRWKG

CHAN-VIEWED-DURING - FRAE~
FELAL

PREAK -~ PERICL-DURATION~IH~
SRCONDE

1800

1800

CHAN -V IEWED BRCS - ERIRING~
PFEAX

AGG-CHAN-VIEHEDR-BECR~

9600

BT GF - PEAE - PERIDD-CHER-
WAS~VIBWED

kiEY

=5
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HARME

TYPE

SI7E

SESCRIPTION

DATE

The date b which the tuning
activity ocourrad in YYYYRIBADE
format,

LHAR

Ses correspondng Beld in Fig 184,

CHAR BOR- BERVITE~

BRI

DHAR

See pormesponding Hedd in Fig 18A

Pty CHAN- S -80U8

CHAR

hew porresponding Held in Fig 1848,

Gaaly | CHAN-BOD - HEALBRL

CHAR

See corresponding feld iy Sy 184,

Gamn~ | SECOND-COF-DRY

RUBIBER

The second of the day nowhich the
Tuning activity eonurred,

BY -8R0~ OHAR - IRWED~
LoUNT

HLURABER

4%

bee norresporating Fadd in Fig 188,

BY - SR WD THR
VIEWED~COUNT

B

RUIBABER

&%

See corresponding field In Fig 184

B SR -~ A~ CHAN
VIEWED«COUNT

fase™

NLAGRER

See corresponcing feld in Fig 184

BY 8RO HANININTE
BEGE-QUANTITY

S48

HLIBABER

See worresporsiing Reld in Fg 184,

YRS SR
VIEWED-COURT

G500

BURIBER

See corresponding feld in Fig 184

BY - SR BUAST~CHAN -

510

BUBABER

Sew corresponding Held in Sy 18A

BY-~SEC~BTDBEP
CHAN~VIENEN-~ONT

£520™

NLIAGRER

s corrssponcting Held in Fig 184,

5,

BY 8RO HIGH-LEE-

&R0

HIBIBER

4

Sew norresporaiing Rald in Pig 184

TUNE~INS-FER~

58

BMUBIBER

w9

Sew vorrasponding Held in Fiy 184

US RES0,079 E
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NARME

Fooord 1

kemm 2

sany~  (TUMING-ALTIVITY-DATE

A

FiHtEE

Baiy  (CHAN-SOD-MARKET

DENY

poe

BOSY

CHAN-BUD~SERVICE~
GROUP

GA20

]

G-01

SG-G

BAX HANBOD-BUR

HUBL

HiRZ

BAAD CHAN - BOD-HEADEND

HEGL

HEGZE

Gesp~  (BECDNDCGFIREY

S ASR

SN2

BY < REC-CHAN-VIEWED-
COUNT

BB

BY - SEC-N0-CHAR -

B SR~ RGE-CHBN-

BAR

B SR RN
KEOD - UANTITY

6850

6500~

51
VIEWED - COURY

BY - BRC-20V-THER- ] i
VIEWED - QOUNT
BY-BEC-BCAST-THAN- |7 £

BY - BRC - ST DEE - LHAN -
VIERED~CNT

G530~

BY - SECHIGH-DEF~CHAN -
WIEH-CHT

530~

(%)

BEAD

,éA

[
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i, 284

02 66 GROE EHEOR

NAME TYEE S12E DESCRISTION
sy | TURIRG-ACTIVITY- DATE # The date in witch the tuning activity
DAYE eruureed i YYYYRBREDED ?lsmt
CHAN-CDS-MRREET LHAR 4 See gorrespunding fef :

LHAN LR - BERVICE - CHaK & hae corresponding Held in By 1 '&,
GROUR

i3y | CHAM-CLE-HUB CHAR # See corresponding fSeld in fg 194
Bhgh | CRAR-UDS-HERDENG £HAR 4 See carresponding fekd in

GE5 | PRAR-DRRAT L ON~ A0~ P AR W L ML

aas | FRAK-PERIUL- HUMBEE 1 % See corresponding Beld inFig 1834

CHIRRATION - IN-EROCHMDE
HEFye | PRAK-PERIOD-MOST- HUMBER | % See corresponding Beld i Fig 194
THRAEM-VIRN-RBEE-8BC

FHE0 | PERK-PERIDL-MOST~ MIIBER | G See corrpsponding Hoid in Fig 184,
CRAR -V LRR~ BN~ BB ' i
Seey | PERK-PERIVL-MOST~ MLDBER | 85} | Ses corresponging feld in Fig 184,

ETR~AOTIV-BEG- BB -

Sy | PEMK-FERIDL-NOST- MLIBMBER

BIR~-ACT IV~ BRD- S8R0

570 | NRIHORK - LR MART ~ FEAR ~F LRLD

S73ye | PRAK-USAGE-~ IR~ NUMBER |5 See carresponding Beld in Fg 194,
METTS - PER-SED

£730 | PREAK-USAGR-BECOND~ | NusiBrg | 5 See corresponding ekl in Fg 194
IN-MBITS-FER

s740e | POP-OF-PRAK-TO-BE~ | qusisrg | 5§ See corresponding Bell in Fg 194
REAR-THRESHOLE

73y | HEAR-PEAK- HUMBEE |5 See corresponding Hebd ia Fig 134
THRESHOLE - IR-METTS~

ER

<

[72]

Ses corrasponding field in Fig 184

G’“s

Gy | VLANT-OF-SRC-MBITS- L UMBER | 5 Saw eorresponding Held s Fg 194,
Gypy | FOT-UE-DAY-MBITS~ NUMBER |5 Bew corresponding Held in Fg 194
G780~ | MAR-TUNK- M- FIELDS

Fragyr | MAX-TUNE-IRR- PER~ MLBBER | & Sen vorsesponding feld in Pig 184

BROONR

800 | VAR TIRIE IRE - BB MUBABER | & S goreasponding feld in Fig 194
OE-DAY

HBR2Y PEBR-DSAGE-BY~UBEAR~ | niARER g Ses eorresponding feld in Fig 184
WIERRL-CHT

$83y- | VERR-USARE-BRECOND~ I NIDBER |8 Sen corresporsding feld in Pig 198,
RY~CHAN-VIRY

GEg | PRAE-USRGE-BY-BTB- I NUMBER |3 Rev corresponding Seld In Fig 198,
WIEWIRG-URTY

&Ra0y | PERE-USAGE-SELOMD- I niRABER | 6 See corresponding feld in Pig 198,
BY-ST8-VIEW

Samyr | AGG-GTEB-VIRR-KT- HUMBER 5 Seee corresporuding Held in Plg 194,

BRI~ REC-DERRY
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éemrri £

TURIRG~BOTIVETY

CHSEE R

PAtEHET A

G5

LA DI E - MARRET

DENY

iy

CHAN-CDE-~ SRRV ITE -
LROAIE

e SR

SGI5

CHAN~CDE-BUB

HUBL

HUBZ

G

CHAN-COR HERDEND

HERY

HEQZ

BEGT

PERRCTERIOES
CURRTION- IN-SECONDE

1800

1800

S

PEAK-PERIGH KOS~
THAN -V IEW-BEL-BRC

TG

GEED

BEAK-PERICH-HOET ~
TERN-YVIEW- K- BB

TG

TN

HERG

PERPEETTE R
STB-BOTIV-REG-BRT

3430

=

G

PEAR - FERICD-WOET-
BTR-BOTTV-END~ 8RO

2HIH

7y

§7307

BEAK~UEREE~IH~ 138 145
MBITS-FER-BED
PEAX~DEAGE~BECOND~ FRGSG 2R8G4

POT0F -~ PEAR~T0-BR~
HRRR - THEELROLD

G50

WEAR - PEAR
THRRSHOLD - IN-MB IR~
TER

S80

CIAIRT -G~ BEC-HBLTR~
VEAR - PEAN

G770

PSR TR

P

HRE

REAR~BERE )
W -TORE - THE <R 33 2
WAL -TUNE - INS~ BB~ BRARE

%

A

PEAE - USAGE ~-BY - HAN-
VEIERED-DNT

k3

L

GE3

FEAK - USAER ~SECOND~
BY-CHAN-VIEW

L84

G8A

PEAR-USAGE -BY~8TH~

33

SER AR XY L

WIBMIRG-ORT

FHAG

GRE0~

RESCETEVIREEE
PEAK-SEC-OFDAY

&8
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Fig. 274
FEE fited FH

3

(Lt

PPN

NAME TYPE SZE | DEMRIPTION
Fooge | TURIRG-ROTIVIVY-TATR DATE Ed The daie in which the tusing sctivity
greureed in YYYYRIRADE format

RO DEMO-VD-BARKET THAH 4 3
TR DRMO- VO~ AERVICE~GRONE THAR & Gog g@yy&s;}{ygﬁfggg
e HEMD- VG- BUB CHAR 4 Sew poeresponding eld e Fg 208
e HEML-VI- BESDEND CHAR 4 Sew correspondiog Sold in Fig 204,
it 2w“m'“ﬁmm§ﬁzﬁM%‘f” CHAR & Sere covvesponding Fold in Fip 202,
o E«Emmmmmmzcam CHAH & Yee vaeresponding feld in Hg 0,
Eitrite DEMO- VD~ VIEWIRG-STATISTICE
wEey | DEMO-VIERING-SEOORDS MiEHGDER 1% See rorresponatiog Held fo Fg 204,
g | VEMD-NIN-VIEWING - SECONDE | MUMBER 1 g See corranpanding Sokd in Fig 204,
rion- | EEIORECETEOVIERING R TR oid irs Fig 208,
REOLMBSR
10 | ARGS-TEMD-VIEWING-SROGRDE | MUMBER [ g See cotrespomting Held o fg 204

badd i Flg JOA

See corresponding

71 | POE-OR-DRE - ONLE-ORE - SR8~ | MU | oag |
VIBRG- LR

TR | POT-OF-DRY-NO~RER- RSBER | oon See corresponding feld in Bg 304
VIEWING-DERG

Figps | ROP-UP-DAY-VISWING-DEMO | NUBMBER | 939 | Seecorrespooding fehd in Fig 288,

: coavesponding Seld b Flg 208,

I3

TG | PEREK-VIENING-DOURT-FOR- | mipddiR {3 Bue corresponding field in Fg 204
DENO ' '

pie | PEAK-VIRWING-SERORD-FOR- | numBen | g See corresponding Fehd in Fig 204,
LI )

TR | RGE-VIRWING-RT-THIS~ MIBER {5 See norresponting Held ia Bg 204
DENO-FERK
pigpe | POT-OF-PERE-VIEN-BY- MUMBER | 999 | Sewcorresponding Held in Fig 284,
THIS-DEROPEAY
Feige | PUD-OR-PRAR-VIEW-BY-BTB~ | MUMBER | 909 | Seesoresponting Hold in Bg 104
WVIEWNGE
PRy | DEM-VIEWED-DURING-PERE~ | (HAR k3 See corresponding Neld in Sig A
Bhass

yrane | PRARK-PERIGE-DURSTIORSIR- T NEAMR 18 Seo correspunding Bokd i g 208,
Trapys | DEMG-VIEWED-RECS-DUBING- | NUMBEE s Sew corresponding flekd in Fig 204,
Fesg | AGE-DEMK-VIEWED-SECS- MUMBER o Bee corresponding fud tn Fg 2048,
DURIRG-PEAK
Fenfye | POT-OF-FPERK-PERIOD-DEMO~ | NUMBER | 99% | Seeoorresponding Beld in fig 204
CIENED
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! ! !
MAME R 1 Regevd 2
TONING-ACTIVITY ~DATE 060 IO
DEM-VE-MARERT R R B%T
ERMO- Y~ SRRV IOR-GROOP 56501 05
EENG-VEHTE HUEL MU
DR MO AP L L RT~ 1 LADRILT TErH
DERC-VIF-DEMOGRRFRIO-URT-2  bamy WHTE
GRMO-VIBWING~BRCONDE IR SR
CEMG- R -V IR I NG SROORES £1374 FH00
EMO - DRE - 8T8 - VIBWIRG~ B35 G
SEOONGE

SO RO - TIEW I NG~ RECORDR 151338 JEIG00
PO DAY~ LY ~ N E -~ ST B 33 3

W ERRG- GENG

POT-OF DAY ~ B BTR - VIEWING- {71 £
IR0 ]

PO~ LAY~ L RS 0 ~ LRy 3% 5%
FEAR -V IBWING-COUNT - POR-HERO 115 3%
PEAR - VIBWING - RECONHD - PR~ LERG SEIHL
G-V I RR oA THI - DEmo~ 138 1
PR PRAR ST BRI R A%
RMOPEAY

POT-OF - PREAK~VIEW-BY - §T8~ 37 £33
YITEWNG

FERC-VIEVED TR TNG B ERES ¢ oy
PEAK - PERIOD-DUBRATION IR~ 1RO S8

W IBWED

RV ENE G- SRCE ORISR FE
PERK

E SRR T o T EEETe FrTe
CTRIRG- PRAK

FOT-OF - PEAR - PRRIOD -~ LENG- 1150 rr
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FIG. 284
FaGE T4 FA06 FHOR
§ i ! i
NAME TYPE 528 DESCRIPTION

A | TURIRG-BUTIVITY - DATE & Thi date by which the tuning sotivity
DATE marred n VYRR format.

Foayr | FROG-VL-MAREEY CHAR 3 Sue corresprrding Heldin Fig 214

Papye | PROG-VD-SERVICE- CHAR & Seg corresponding Held in Fig 218
LROGE

T4y | EROG-VL-HUR LHAR 4 See carrespunding Heldin Fig 214,

Fa40 | PROG-VD-HEADERD CHAK 4 See corpespanding fedd i Flg 218

P45 | FROG-VD - PROGRAM- THAR & Ses covresponding Beld s Pig 1A
HBTTRIBUTE~Z

a0 | PROL- V- PROGRAY CHAR 4 See corrgspanding Held in Fig 214

F480 | PRDB-VIEWING- HUBBER 1 g Ses vorresponding Heldin Fig 214
BELORDS

a0 | PROG-ROR-VIEWING- HUBABER 1 % Sew correaspanding Held in Bg 238

Py | PROR-ONE-STR- MNEEE B Sew cormsponding Heldin Bg 214,

F5iy | AGG-FROG-VIEWING- | NUMBER |3 See corseapunding Held in Fig 214,

PRy | POT-OF-DRY-UNLY- | NUBBER | g0 Ses vorresponding Held in Fig 314
OUE-BTR-VIBRNG-PROG

hege | BUT-DF-LAY-NO-BTH- | MUMBEPE | 993 See corssspanding Heldin Fig 214,

FEE BUT~OF LAY ~VIRWING~ | mushants GO Sesvorresponding Held by Fg 214
PROG

PRy | PEAR-VIEWING-QOUNT- | NIBSBER g See corrsspanding fieldin Fig 214,
FOR~PROG

FREO PRAK-VIEWING- NUBSBER 1 8 Ses corresponding feld i Fig 314
BEODRD- PR~ PROG

FERy~ | BOGAVIBWING-AT- MUbBER (% Ses corresponding Heldin Bg 31a

Faoge | POT-DE-PEAR-VIEN- MUBSBER 98B | Sepcorrespomiing Heldin Fg 2ia
BY~THIZ~ PROGRERK ) )

FEIy T GF - PREAR - I B MLIDABER Y Sew corsespanding Beldin Fg 214,
BY~STH-VIEWNG

ey | PROG-VINWRD-DURING- | (HAR i See correspanding Heldin Big 214,

et | PEARSPRERIUD- MUBASER 1 8 Ses correspoming Held i g 334
DURATION-IN-SRCONDE

PR | FRNL-YIRNELR-RRCE RUBBER | g S crrresporndivg Beld in Big 21A,
DURING-PERK

s | AEG-PROG-VIBEEDR- BELABER 1 g Sesoorresponding Heldin Pig 314
SECS-DURING - PRAK

ey | BCT-UF-PRAK-FERIDU- | NUBMEBER | 099 See correspanding Heldin Fig 214,

?fox - wzs:w,n

US RES0,079 E
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1
SYSTEM AND METHOD FOR ANALYZING
HUMAN INTERACTION WITH
ELECTRONIC DEVICES THAT ACCESS A
COMPUTER SYSTEM THROUGH A
NETWORK

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office
patent file or records, but otherwise reserves all copyright
rights whatsoever.

Program Listing

This patent submission contains eleven (11) program
listings as shown in the table below. Each of the following
program listings is incorporated in this Specification by
reference.

Date of Size in
#  Name of the ASCII Text file Creation bytes
1. 122-Preprocess-Channel-Tune-File.txt Dec. 28, 28,366
2010
2. 140-ANALYTICS-ENGINE-Chan.txt Dec. 28, 79,623
2010
3. 140-ANALYTICS-ENGINE-Demo.txt Dec. 28, 55,692
2010
4.  140-ANALYTICS-ENGINE-Prog.txt Dec. 28, 55,743
2010
5. 140-ANALYTICS-ENGINE-STB.txt Dec. 28, 33,414
2010
6.  140-ANALYTICS-ENGINE-STB-Chan.txt Dec. 28, 37,189
2010
7. 514-SORT-FOR-STB+Chan.txt Dec. 28, 3,509
2010
8. 524-SORT-FOR-STB.txt Dec. 28, 3,171
2010
9. 534-SORT-FOR-Chan.txt Dec. 28, 3,102
2010
10.  544-SORT-FOR-Prog.txt Dec. 28, 3,111
2010
11.  554-SORT-FOR-Demo.txt Dec. 28, 3,104
2010
BACKGROUND
Prior Art

The following is a tabulation of some prior art that
presently appears relevant:

U.S. PATENTS
U.s Kind
Pat. No. Code Class Issue Date Patentee
7,383,243 Al 707/1 Jun. 3, 2008 Conkwright, et al.
7,590,993 725/35 Sep. 15,2009  Hendricks, et al.
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U.S. PATENT APPLICATION PUBLICATIONS

Publication Kind
Number Code Class Publication Date  Applicant
20070074258 Al 725/105  Mar. 29, 2007 Wood; Catherine
Alexandra
20080127252 Al 725/34 May 29, 2008 Eldering;
Charles A.
20090077577 Al 725/14 Mar. 19, 2009 Allegrezza;
Fred J.
20070214483 Al 725/96 Sep. 13, 2007 Bou-Abboud;
Claude H.
20100145791 Al 705/14.41 Jun. 10, 2010 Canning;
Brian P.; et al.
NONPATENT LITERATURE DOCUMENTS

Cisco Systems, Inc., “Channel Viewership Analyzer” http://
www.cisco.com/en/US/prod/collateral/video/ps9119/
ps9883/7016867.pdf

IneoQuest Technologies, Inc., “Switched Digital Video
Solutions”  http://www.ineoquest.com/switched-digital-
video-solutions

Motorola, Inc. “Implementing Switched Digital Video Solu-
tions” http://www.motorola.com/staticfiles/Business/
Products/_Documents/_Static%20files/
SDV%20Implementation%20Solutions%20paper%20-
555998-001-a.pdf?localeld=33

Strickland, Jonathan. “How Switched Digital Video Works.”
20 Nov. 2007. HowStuffWorks.com. <http://electron-
ics.howstuffworks.com/switched-digital-video.htm>

STB Committee of the Council for Research Excellence.
“The State Of Set-Top Box Viewing Data as of December
2009 http://researchexcellence.com/stbstudy.php

BACKGROUND OF THE INVENTION

General Statement of Problem

With the ever increasing levels of consumer interaction
with electronic devices of all kinds, it is important for the
providers of the systems with which the consumers are
interacting to understand the patterns of consumer interac-
tion/device usage.

Cable Television Industry Problem

In the cable television industry, consumer demand for
additional viewing choices along with demand for high
definition television has put increasing loads on network
infrastructure. Cable television providers need tools that
provide detailed information on how their customers con-
sume their product. Cable television providers need to
provide adequate network capacity to deliver a quality
product to consumers.

Cellular Telephony Industry Problem

In the cellular telephony industry, consumer demand for
additional communication options has put increasing loads
on network infrastructure. Cell phone providers need
detailed information on how customers use cell phones and
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other personal communication devices. Cell phone providers
must provide adequate capacity to handle customer interac-
tions of all types including cell phone calls, web browsing,
email access, file downloading, gaming, and other activities.
When cell tower capacity is exceeded it results in dropped
calls, undesired termination of users sessions, and other
problems.

Need for Information about the Customer

In addition to these issues, cable companies, cell phone
companies, content providers, advertisers, and other inter-
ested parties are continually desiring to know more about the
customers they serve, the patterns of customer interactions,
the content customers find interesting or that keeps their
attention, the ads they view, the time of day the services are
used, the volume of usage, and numerous other measures.

Fortunately, the advanced technologies do provide raw
data that, with proper analysis, can begin to answer many of
these questions, and even do so with great specificity. We
will now look at some sources of raw data in the cable
television industry.

Channel Change Data Sources
Switched Digital Video as a Data Source

One source of raw data is channel change data collected
by switched digital video systems.

In the cable television industry, Switched Digital Video
(SDV) is one technology that is currently being introduced
to better manage cable company network resources. In the
web page article “How Switched Digital Video Works”
Strickland, Jonathan® provides a detailed explanation of the

technology:

* Strickland, Jonathan. “How Switched Digital Video Works” 20 Nov. 2007.
HowStuffWorks.com. <http://electronics.howstuffworks.com/switched-digi-
tal-video.htm>

The technologies used in the industry to deliver cable
television are well known. In a traditional cable TV
system, all of the channels are broadcast to all of the set
top boxes all of the time. This is network intensive and
wasteful of bandwidth. With the advent of high defi-
nition TV and other services that consume large
amounts of bandwidth, cable operators have found
ways to make more efficient use of the available
bandwidth. Switched Digital Video allows the CO to
broadcast TV signals of selected channels only upon
request by a set top box within a limited geographic
area.

SDV is based on the principle that a few TV channels are
viewed very heavily and many TV channels are lightly
viewed. Rather than sending signals for all the channels
all of the time, SDV only sends signals when requested.
In an SDV system, once a channel is requested by one
of the set top boxes controlled by that system, the
channel is available to all of the STB’s controlled by
that system. This is typically a Service Group that
serves 500 to 1,000 homes.

Two of the most widely used Switched Digital Video
systems are provided by Motorola, Inc. and Cisco Systems,
Inc.

The Motorola system is available from Motorola, Inc.
1303 East Algonquin Road, Schaumburg, I1l. The Motorola
configuration is described in the Solutions Paper entitled
“Implementing Switched Digital Video Solutions” found on
the Motorola web site at:
http://www.motorola.com/staticfiles/Business/
Products/_Documents/_Static%20files/
SDV%20Implementation%20Solutions%20paper%20-
555998-001-a.pdf?localeld=33
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The Cisco Systems, Inc. system is available from Cisco
Systems, Inc., 170 West Tasman Dr., San Jose, Calif. The
CISCO SDV solution was formerly sold by Scientific-
Atlanta, Inc.

The CISCO solutions are described at:
http://cisco.com/en/US/products/ps9258/index.html
http://cisco.com/en/US/products/ps9258/prod brochure
list.html

A benefit of SDV systems is that individual set-top box
channel change data is collected on the SDV servers as part
of normal system operation without any additional actions
on the part of the viewer.

One vendor produces channel change data containing
fields similar to this (hereinafter SDV Vendor 1 Format):

Set-top box identifier (optionally scrambled)

Tuner index (to identifier the tuner in the STB)

Market identifier

Headend identifier

Hub identifier

Service Group identifier

Tune-in date and time to the second

Tune-out date and time to the second

Channel name

Channel call sign (acronym for the channel)

Channel source id (numeric identifier of the channel)

Bit rate (the megabits per second required to deliver the

channel)

Program type (SDV or Broadcast)

High definition or standard definition flag

Note: The data file is typically created daily. Business
rules are applied if the tune-in and tune-out events occur on
different days.

The other SDV vendor produces channel change data
containing fields similar to this (hereinafter SDV Vendor 2
Format):

Market

Service Group

Set-top box identifier

Tuner index

Date

Time to the second

Event code (tune-in or tune-out)

Channel source id—the number of the channel as known

to the SDV system.

Note: The data file is typically created daily. Business
rules are applied if the tune-in and tune-out events occur on
different days.

Those with ordinary skill in the art will recognize that
SDV Vendor 2 Format can be transformed into a format
similar to SDV Vendor 1 Format by combining the tune-in
record and the tune-out record into a single record contain-
ing both tune-in date-time and tune-out date-time. This is
done by sorting the file in order by Market, Service Group,
Set-top box identifier, Tuner index, Date, and Time and then
matching each tune-out record to the previous tune-in record
using Event code to identify tune-in and tune-out actions.
They will also recognize that by adding a lookup table to the
process they can enhance the Market+Service group infor-
mation to also include Hub and Headend. They will also
recognize that by adding a second lookup table to the
process they can enhance the channel information to also
include Channel Name, Channel Call Sign, Bit Rate, Pro-
gram Type, and High definition or standard definition flag.
Enhancing the tuning data with these additional fields allows
us to produce valuable analytics to support network engi-
neering, marketing, and programming.
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The vendor may generate a tune-out event in the data file
when the user turns off the power.
Set-Top Box Data as a Data Source

In a non-SDV configuration, the channel change data can
be captured by the set-top box itself.

Set-top box tuning information is widely available for
measuring audience viewing habits. For example, on Feb.
24, 2010 the STB Committee of the Council for Research
Excellence published a study titled “The State Of Set-Top
Box Viewing Data as of December 2009 in which the report
reviewed current industry trends in this area and noted that
channel tuning data is widely available.

In the case of set-top box data capture, the cable operators
have ready access to this data as it is captured on the set-top
box by the STB software. The data can then be transferred
to central systems at the cable company for analysis. Simi-
larly, satellite broadcasters have access to such data.

A set-top box software application may produce channel
change data containing fields similar to this:

Set-top box identifier

Tuner index (to identifier the tuner in the STB)

Time in seconds since some historic date

Channel call sign

Channel source id

Those with ordinary skill in the art will recognize that this
file format can be transformed into a format similar to SDV
Vendor 1 Format by combining data from consecutive
channel tune records into a single record containing both
tune-in date-time and tune-out date-time. This is done by
sorting the file in order by Set-top box identifier, Tuner
index, and Time and then using the Time from the next
record (minus 1 second) as the tune-out time of the current
record. The result is that the tune-in time comes from the
current record and the tune-out time comes from the next
record. They will also recognize that it is a simple task to
convert the time represented in seconds since some historic
date to the current date and time in YYYY-MM-DD
HH:MM:SS AM/PM format. They will also recognize that
by adding a lookup table to the process they can use the
Set-top box identifier to look up the values for Market,
Headend, Hub, and Service Group. They will also recognize
that by adding a second lookup table to the process they can
enhance the channel information to also include Channel
Name, High Definition or Standard Definition, Bit Rate, and
Program Type.

The vendor may generate a tune-out event in the data file
when the user turns off the power.

The vendor may also provide the tune-out time in the data
file.

Note the current data collection methods support granu-
larity of tuning data down to the second level.

IPTV Data as a Data Source

In the case of internet protocol television (IPTV), channel
changes can be captured at the device level and transmitted
to the IPTV provider.

Electronic Device Usage Data Sources
Cell Phone Call Records as a Data Source

In the case of electronic devices such as cell phones, the
cell phone provider has ready access to detailed call records
which can be prepared in the format needed for processing
by the Analytics Engine 140. The communication on the cell
phone can be initiated by the device user or it can be a
response to another device such as another cell phone
calling.

File Transfer to Receive the Data

In this case of channel change data, those with ordinary

skill in the art would know how to capture channel change
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files or tuning data from various source systems and make
them available to an analysis engine by reading them from
the SDV system and transferring them to the data analysis
computer using tools such as secure file transfer protocol.
Other methods for receiving channel change data may be
used such as Extensible Markup Language (XML) messages
or any other computer readable format.

In the case of electronic device usage data, those with
ordinary skill in the art would know how to capture such
data from various source systems and make them available
to an analysis engine using tools such as secure file transfer
protocol. Other methods for receiving electronic device
usage data may be used such as Extensible Markup Lan-
guage (XML) messages or any other computer readable
format.

Encryption may be applied for data security purposes.
Compression may be applied to reduce data transfer vol-
umes.

Summary on Data Sources

As noted, SDV systems capture channel change data in
order to support the basic function of providing Switched
Digital Video. SDV channel change data is particularly
useful because it includes all channel changes, both of
broadcast channels and of switched channels.

In a non-SDV configuration, the channel change data can
be captured by the set-top box itself.

In all of these cases, the STB activity (both SDV and
non-SDV) is collected without the viewer needing to take
any special action. The avoids problems of non-response
bias and respondent fatigue. STB data provides very large
measurement samples. STB data provides the ability to
gather data from many geographic areas. STB data can be
augmented with demographic data. STB data can be aug-
mented with program attribute data. Once the channel tune
data is processed into a standardized format, the Analytics
Engine 140 can produce metrics using the data—it does not
matter whether the data is from an SDV system or from a
STB application.

For other electronic devices, the necessary data can be
captured as part of normal operations without any special
effort on the part of the user.

SDV Data Quality

The vendors that provide the SDV systems also provide
tools that use this data to perform basic analytics for capacity
planning. This indicates that there is confidence in the
quality of the data. This is important because others have
noted that in the current technology environment there are
concerns or issues with Set-top box data quality.

A benefit of using SDV data is that for switched channels
which are only delivered when requested (as opposed to
broadcast channels which are always available), the vendors
may include algorithms for reclaiming bandwidth. Gener-
ally, when the SDV system detects the lack of activity on the
part of the viewer for some period of time the system can
force tune the STB to a broadcast channel. The vendor SDV
software does this to make the bandwidth that was being
used by the switched channel available for other channel
tune requests. This has the result of removing false positives
(e.g., it appears that someone is watching when no one is)
from the data, at least to a certain degree, and thus increasing
the quality of the data for analytics.

Data Cleansing—FExtended Tune Time

Data cleansing algorithms can be introduced to reduce the
implied viewing time when it is reasonable to assume that no
one is viewing the television. For example, it is widely
known that viewers will often turn off the television while
leaving power on to the set-top box. This can make the
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tuning data appear as though the viewer is watching televi-
sion, but really they are not. To reduce the incidence of such
false positives, the Analytics Engine 140 can examine the
duration of the tune when it is being loaded to the data array
and adjust tune duration according the business rules. The
business rules can include parameters based on demographic
modeling, time of day, channel, etc. For example, if the tune
duration is 10,800 seconds (3 hours), then stop counting
viewing seconds at the half hour mark after 7,200 seconds
of viewing time based on the assumption that the viewer is
no longer watching the channel.

Data Cleansing—Channel Surfing

Channel surfing can be important to understand. Adver-
tisers and others often need to understand channel surfing
behavior. If the analyst needs to eliminate such behavior
from the data set, algorithms can be added to the Analytic
Engine’s 140 data loading process such that any channel
tune where the difference between tune-in and tune-out is
less than x seconds can be ignored and thus those seconds
are not marked or counted as viewed.

On the other hand, from the perspective of managing an
SDV system, it may be desirable to include all channel tune
events, even channel surfing events, because they created a
load on the SDV system. By having the Analytic Engine 140
include such channel tune events in the data array, measure-
ments can be performed to find the average tune duration.
The Analytic Engine 140 could count the number of channel
tune events per day where duration is less than x seconds.
Switched Digital Video Solutions

We have noted above that there are vendors that supply
Switched Digital Video systems. We will now review two
such systems paying particular attention to the data analysis
part of the product offering.

Existing Tools for Data Analysis

We have seen by way of background that channel change
data is readily available. We now turn our attention to the
tools presently available for analyzing this data.

Capacity Planning Analysis in a Cable Television Environ-
ment

In an SDV environment, capacity planning is critical
because when SDV capacity is not adequate, it results in
blocked channels leading to customer complaints.

By understanding viewing patterns, the cable operator can
make intelligent choices about which channels to deliver as
switched channels and which to deliver as broadcast chan-
nels. From the perspective of the cable system operator, the
fewer the number of viewers viewing the channel, the more
suitable the channel is delivery as a switched channel.

Capacity in an SDV environment is typically measured in
megabits per second of bandwidth that can be delivered. A
standard definition channel usually requires 3.75 Mbits/
second. A high definition channel usually requires 15 Mbits/
second. The number of channels that can be delivered at any
time is dependent on the available megabits per second of
bandwidth. When the number of different channels
requested by the various set-top boxes approaches the capac-
ity of the network or of the switched digital video server
equipment in the service group, the customer is more likely
to experience a blocked channel tune request because the
system has no more available capacity. Thus the SDV
engineers need good tools to understand viewing behavior
so that they can effectively manage bandwidth and server
capacity, both being scarce resources. They also need to
predict future viewing patterns to determine when to add
additional capacity.

Both Motorola and CISCO provide tools to manage
capacity in an SDV environment, but they do not provide the
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depth of analysis that would enable cable companies to
manage SDV networks most effectively. These tools are
reviewed next.
Motorola Tools for Data Analysis

For example, Motorola provides an analysis tool as
described in the Solutions Paper entitled “Implementing
Switched Digital Video Solutions™

REFERENCE

http://www.motorola.com/staticfiles/Business/
Products/_Documents/_Static%20files/SDV%
20Implementation%20Solutions%20paper%20-555998-
001-a.pdf?localeld=33

In this paper, Motorola highlights the importance of
“monitoring channel usage” and describes their reporting
tool including a report entitled “Channel Usage Pareto”.
They suggest that “If average usage for a channel turns out
to be less than one set-top per service group, the channel is
a good candidate for being made available as a switched
service.” Additionally, the sample “Channel Usage Pareto”
report shows only the total number of hours viewed by each
channel during a 24 hour period.

Thus we can see that the Motorola reporting tool does not
provide in depth analysis of channel usage. It does not show
average viewing duration, it does not show stay-away sec-
onds, it does not show viewing or non-viewing seconds, it
does not show what percent of the day an activity occurs, it
does not show peak viewing second or peak viewing count.
These and other measures are very helpful for capacity
planning and for choosing switched vs. broadcast channels,
and for other purposes such as customer behavioral analysis.
But Motorola does not provide them.

CISCO Tools for Data Analysis

As a second example, CISCO provides a “Retriever”
product which “Collects viewing data based on the consum-
er’s ‘clicks’ of the set-top remote each time a new channel
is selected”.

Reference:
ps9122/index html

CISCO also provides a “Channel Viewership Analyzer”
tool as described on their web site.

Reference: http://www.cisco.com/en/US/prod/collateral/
video/ps9119/ps9883/7016867 .pdf

CISCO’s “Channel Viewership Analyzer (CVA) applica-
tion provides minute-by-minute viewership for all respond-
ing set-top boxes in a customer’s system.” One sample
report is “Top Channels by Aggregate Viewing Minutes”.
This report appears to simply count the tune duration for
each channel tune and aggregate this by channel. A second
report is “Top Channels by Distinct Tuners”. This report
appears to simply count the number of different tuners that
made a channel change to each channel. A third report is
“Top Channels by Viewing Minutes”. This report appears to
simply divide aggregate viewing minutes by tuners.

Thus we can see that the CISCO reporting tool does not
provide in depth analysis of channel usage. It does not show
average viewing duration, it does not show stay-away sec-
onds, it does not show viewing or non-viewing seconds, it
does not show what percent of the day an activity occurs, it
does not show peak viewing second or peak viewing count
or whether a channel was viewed during peak or how many
seconds it was viewed during the peak window. These and
other measures are very helpful for capacity planning and
for choosing switched vs. broadcast channels, and for other
purposes. But CISCO does not provide them.

http://'www.cisco.com/en/US/products/
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Ineoquest Tools for Data Analysis

As a third example, IneoQuest Technologies, Inc. pro-
vides “solutions for monitoring, testing and validating SDV
components and networks”. These solutions are focused on
monitoring the SDV application infrastructure rather than
understanding viewer behavior. They appear to focus on
monitoring system operations rather than viewer behavior.

Reference: http://www.ineoquest.com/switched-digital-
video-solutions
Prior Design Work of Robert Alan Orlowski

Before developing this embodiment, I designed a meth-
odology for tabulating set-top box channel tuning data with
a granularity of one minute increments. I found this to be
inadequate for comprehensive metrics. It did not and could
not support many of the metrics taught in this embodiment.
It did not and could not adequately track viewer behavior. It
was not useful as a foundation for analyzing advertisement
viewing or fine-grained program viewing. It had faulty
algorithms for determining peak viewership. It had limited
value for capacity planning because of the course granularity
of the data. It did not include demographic attributes. It did
not include program attributes. It did not combine multiple
attributes. Based on that work, I determined that a more
comprehensive solution was required. The methodology I
designed was not implemented. No patents were filed on that
methodology. The methodology was not published to the
public.
Relevant Patents

Besides the vendor provided solutions, others have used
channel change data for various purposes. Examples
include:
Conkwright, et al. in U.S. Pat. No. 7,383,243 issued Jun. 3,
2008 teaches about collecting set-top box data for the
purpose of predicting what consumers will do, not for the
purpose of understanding actual viewer behavior. It appears
that he does not teach the loading of a data structure
containing buckets representing individual units of time
during a window of time of interest for analysis.
Hendricks, et al. in U.S. Pat. No. 7,590,993 Method and
apparatus for gathering programs watched data issued Sep.
15, 2009 teaches about collecting tuning data from the
set-top box and combining that with other data in a data base
to determine the types of programming the STB tunes to. It
appears that he does not teach the loading of a data structure
containing buckets representing individual units of time
during a window of time of interest for analysis or of using
such a data structure to determine the duration of program
watching.
Relevant Patent Applications
Wood; Catherine Alexandra in U.S. Patent Application
20070074258 dated Mar. 29, 2007 teaches about collecting
subscriber activity data, such as channel changes generated
by the subscriber while watching video or TV in an IPTV
system. It appears that she does not teach the loading of a
data structure containing buckets representing individual
units of time during a window of time of interest for
analysis. It appears instead that she teaches loading the
channel tuning data to a relational data base and then
performing various SQL based queries against that data
base.
Eldering; Charles A.; et al. in U.S. Patent Application
20080127252 dated May 29, 2008 teaches about targeted
advertising. He notes that SDV systems have the ability to
provide viewership counts. It appears that he does not teach
the loading of a data structure containing buckets represent-
ing individual units of time during a window of time of
interest for analysis.
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Allegrezza; Fred J.; et al. in U.S. Patent Application
20090077577 dated Mar. 19, 2009 teaches about aggregat-
ing information obtained from the messages to generate
channel viewership information identifying a number of
subscribers tuned to each broadcast channel over a period of
time, but it appears to be based simply on tune-in activity. It
appears that he does not teach the loading of a data structure
containing buckets representing individual units of time
during a window of time of interest for analysis.
Bou-Abboud; Claude H. in U.S. Patent Application
20070214483 dated Sep. 13, 2007 teach about a tool for
predicting capacity demands on an electronic system. It
appears that they do not teach the loading of a data structure
containing buckets representing individual units of time
during a window of time of interest for analysis.

Canning; Brian P; et al. in U.S. Patent Application
20100145791 dated Jun. 10, 2010 teach about storing data in
multiple shards and supporting queries against the data. It
appears that he does not teach the loading of a data structure
containing buckets representing individual units of time
during a window of time of interest for analysis.
Summary of Short-Comings in Data Analysis Tools

In general, a short-coming of these methods is that the
foundation is a non-procedural language (SQL) used in
conjunction with a relational data base which together do not
have the detailed processing capability required to perform
complex analytics. In such an environment, in order to
capture the richness of certain aspects of the channel change
data, one would have to explode the data out into individual
rows with one row for each second of viewer activity. In
such an environment, this is extremely expensive because
adding a primary key to each data record simply to record
the second (time) multiplies the volume of data many times
over because the size of the primary key requires much more
storage space than the data being recorded. Thus we see that
using a non-procedural language (SQL) in conjunction with
a relational data base is very inefficient and requires
extremely powerful data base servers to analyze this data. In
contrast [ am able to produce these complex analytics on a
simple personal computer.

As a result of not having the tools to manage the SDV
environment adequately, cable companies often mitigate the
risk of service disruptions by purchasing and installing
excess capacity to ensure that customer demand is satisfied.
This is a costly solution to the problem of inadequate
analytics.

Also as a result of not being able to perform the detailed
analytics required, the behavioral and device usage infor-
mation contained in the data remains hidden from other
interested parties.

In addition to these short-comings, the existing solutions
generally do not blend detailed channel change data with
demographic data or program attribute data. Thus the solu-
tions provided by Motorola, CISCO and others do not allow
the cable companies or service providers to marry demo-
graphic or program attribute data with the tuning data to
yield increased knowledge of customer behavior.

SUMMARY

In accordance with one embodiment, I disclose a com-
puter-implemented method, executed on a data analysis
computer system, of analyzing a plurality of human inter-
actions by a plurality of human beings with a plurality of
electronic devices, each interacting with a computer system
accessed through a network with the result of being able to
(a) provide insight into the amount of resource consumed by
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the human interaction with the electronic device, (b) provide
insight into the electronic device usage patterns, and (c)
provide insight into the behavior of the human operator.

ADVANTAGES

In contrast with the methods described above, 1 have
found that the richness of this data can be accessed by using
a procedural language to process/manipulate the data to
produce various metrics quickly and efficiently. By popu-
lating a Data Structure with identifying information, device
usage information such as channel tuning data or personal
communication device usage data, demographic information
on the human beings, and other supporting information I
create a foundation upon which a comprehensive set of
metrics can be produced. By reviewing the prior art, we can
see that loading the tuning data on a second-by-second basis
into buckets in a data structure for analytics is not a concept
that was suggested or implied by the prior art. By reviewing
the prior art, we can see that loading electronic device usage
data into buckets representing seconds, or day-parts, or other
time periods in a data structure for analytics is not a concept
that was suggested or implied by the prior art.

In general, we can see that this methodology is applicable
to any problem where there is a need to measure or count the
information regarding a series of events which may overlap
but which can be characterized by various non-uniform
starting times and varying duration.

As nonlimiting examples, STB activity and cell phone
activity fit this problem space. In both cases, the start time
and the duration of the activity varies, and there are multiple
users with each creating a load on the system. The peak load
is dependent on concurrent activity, not start time or simply
duration. The peak load must be determined by finding the
point in time when the most devices are concurrently active.
Resource consumption is also dependent on concurrent
device activity rather than start time or duration.

The data structure can be populated with any level of
detail. In one embodiment it may be populated with very
detailed information such as individual device usage for
each second of the period being analyzed. In another
embodiment it may be populated with highly summarized
data such as aggregate device usage for an entire geographic
area for each second of the period being analyzed. Another
embodiment may aggregate data according to demographics
by time period. Yet another embodiment may aggregate data
by program attribute and time period. Yet still other embodi-
ments may combine various aspects of geographic area,
demographic attribute, and program attribute information.
Yet another embodiment may load fractional values into the
buckets to represent fast forwarding through a program or an
advertisement. Yet another embodiment may load fractional
values into various buckets to represent each of several
activities occurring concurrently on the electronic device
with each activity possibly capturing some amount of the
user’s attention.

There are multiple dimensions of analysis that are pos-
sible:

a. For the dimension of device, it can be one device to an

aggregate of many devices.

b. For the dimension of time, it can be seconds, minutes,

hours, day, weeks, or custom time periods.

c. For the dimension of demographics, it can be no

demographics to multiple demographic attributes.

d. For the dimension of program attribute, it can be no

program attribute information to multiple program
attributes.
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Other dimensions of analysis can readily be envisioned by
those skilled in the art. These may include device type or
application being run on the device as non-limiting
examples.

Once the Data Structure is populated, then a comprehen-
sive set of metrics can be produced. The metrics can then be
output as (i) a data file that can be read by a computer
program, (ii) a data base table, (iii) an electronic message, or
(iv) a spreadsheet.

A person skilled in the art will readily see the benefits of
loading the calculated metrics to a relational data base where
additional queries and analytics can be run using standard
SQL. As nonlimiting examples, daily metrics calculated by
the Analytics Engine 140 can be loaded to a data base in
support of longer term analysis.

The Analytics Engine 140 presented in this embodiment
provides a solution to the shortcomings identified in the
vendor solutions, the issued patents, and the patent applica-
tions. A sampling of the metrics produced by the Analytics
Engine 140 in the context of cable television is presented
next:

Set-Top Box+Channel Viewing Metrics

STB channel viewing seconds, STB channel tune-ins,
STB channel average viewing duration, STB Channel stay
away seconds.

Channel Viewing Metrics

Channel viewing seconds, Channel non-viewing seconds,
Aggregate channel viewing seconds, Peak viewing second
for channel, Peak viewing count for channel, Percent of peak
viewership at this channel’s peak, Channel viewed seconds
during peak window, Aggregate Channel viewed seconds
during peak window.

Capacity Metrics

Peak usage in megabits per second, Percent of day mega-
bits used is near peak, Maximum tune-in’s per second, Peak
usage by channel viewed count, Aggregate seconds viewed
at the peak second of the day.

Demographic Viewing Detail

Demographic viewing seconds, Aggregate demographic
viewing seconds, Percent of the day when this demographic
is viewing television, Peak viewing second for demographic,
Aggregate demographic viewing at this demographic’s
peak, Percent of peak viewership by this demographic’s
peak.

Program Viewing Detail

Program viewing seconds, Program one STB viewing
seconds, Aggregate program viewing seconds, Percent of the
day when only one STB is viewing programs having this
attribute, Percent of peak viewership by this program attri-
bute, Program viewed seconds during peak.

Non-Viewing Metrics

In addition to the various viewing metrics described, the
Analytics Engine 140 is also able to produce metrics on
non-viewing or non-use. Such metrics can be extremely
valuable to advertisers since they indicate when not to
advertise. Such metrics are useful to content providers
because they identify non-viewed content. Such metrics are
valuable to capacity planners because they identify potential
times for system maintenance and in the case of SDV which
channels are good candidates to be switched.

Summary of Metrics Produced

The metrics listed above are representative of those which
can be produced by the Analytics Engine 140 in one embodi-
ment. Many additional metrics could be produced once the
data is loaded to the Data Structure. It is the extensive
processing done by the Analytics Engine 140 which turns
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the device usage data into valuable information. The Ana-
Iytics Engine 140 readily allows creation of both viewing
and non-viewing metrics.

The metrics shown above all provide information useful
for understanding human behavior; understanding various
combinations of who uses the devices, when do they use the
devices, and the purpose for which they use the devices; and
understanding device usage for the benefit of service pro-
viders. These and other advantages of one or more aspects
will become apparent from a consideration of the ensuing
description and accompanying drawings.

Data Encryption

To protect the privacy of the viewer and to comply with
various laws and/or regulations, cable companies and other
service providers sometimes anonymize and/or encrypt any
data that could identify a specific customer or viewer. Within
the various embodiments presented herein, if the encryption
algorithms applied to the electronic device usage data or
channel tuning data are consistent over a period of time, this
will allow the Analytics Engine 140 to produce metrics that
track the behavior of the device user or set-top box over a
period of time while also protecting the privacy of the user.

Furthermore, if the encryption algorithms applied to data
are synchronized among the various data sources such as
channel tuning data and demographic data, this would allow
computer systems to combine channel tuning data and
demographic data in support of end-to-end analysis of
customer behavior. The same principal applies to cellular
telephone call detail records and demographic data.

DEFINITIONS

The following are definitions that will aid in understand-
ing one or more of the embodiments presented herein:

Activity occurring on electronic device means any inter-
action or activity that may happen as a result of any aspect
of a human interaction with an electronic device. Nonlim-
iting examples include:

(1) tuning activity on a set-top box,

(ii) call activity on a cell phone (initiate call, terminate call,
call (talk), check voice mail),

(iii) packet transfer data related to internet activity,

(iv) browsing the internet,

(v) download file, upload file, watch video,

(vi) email usage (check email, send email),

(vii) any activity that generates internet protocol packets or
Ethernet packets

(viil) any activity that uses radio frequencies, etc.

Activity occurring on set-top box means any interaction
or activity that may happen as a result of any aspect of a
human interaction with a set-top box. Nonlimiting examples
include:

(1) tuning activity on a set-top box,
(i1) viewing a television program,
(iii) recording a movie, etc.

Amount of resource consumed means a measure of
resource consumption. Nonlimiting examples include:
(1) megabits per second of bandwidth,

(i) radio frequencies,
(iii) channels,
(iv) network capacity, etc.

Bandwidth means a measure of resource consumption to
determine how much of the capacity of a communications
channel is used in providing a service. In a digital system
that capacity is typically measured in megabits per second.
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Buckets means individual cells in a Data Structure. Non-

limiting examples include:

(1) addressable fields in a table in a COBOL program,

(i1) addressable fields in an array or similar structures in a
‘C’ program,

(iii) cells in a spreadsheet, etc.

Cell tower means a station for communicating with cell
phones or personal communication devices in a cellular
network.

Channel means a radio frequency signal within the fre-
quency spectrum. The radio frequency signal is assigned to
an identifier which is called a channel. Within a defined area
in the cable providers network, each channel and the radio
frequency signal assigned to it is unique. As a nonlimiting
example within this embodiment, a channel is typically
referred to by the call letters or channel call sign such as:
ABC, CBS, NBC, etc. A channel may also refer to the radio
frequency used to transmit a cellular telephone call.

Channel tuning events that occur as a result of a previous
human action means those interactions with a set-top box
which happen later in time because of something a human
being did previously. Nonlimiting examples include:

(1) set-top box tuning to a channel and recording a movie
based on a human setting a recording,

(i1) a human initiated event which causes the set-top box to
‘wake-up’ at a later point in time and do something such as
record a program.

Circuit means a communication channel in a network or
a cellular network or a cable television network. Any com-
munication channel which transmits data or information.

Computer equipment means any computer equipment
used to facilitate the interaction of a human being with an
electronic device across a network.

Computer system accessed through a network means any
computer system, any individual piece of computer equip-
ment or electronic gear, or any combination of computer
equipment or electronic gear which enables or facilitates the
human interaction with the electronic device. Nonlimiting
examples include:

(1) cable television system,

(ii) cable television switched digital video system,

(iii) cellular phone network,

(iv) web server,

(v) any individual piece of computer equipment or electronic
gear without limitation,

(vi) any combination of computer equipment or electronic
gear without limitation, etc.

Data analysis computer system means a combination of
one or more computers on which a Data Analysis Program
or Programs can be executed.

Data analysis computer of known type means any com-
monly available computer system running a commonly
known operating system. Nonlimiting examples include:
(1) a standard personal computer running Windows® XP
operating system from Microsoft® Corporation,

(i1) a computer running the UNIX operating system,
(iil) a computer running the Linux operating system, etc.

Data analysis program means a computer program or
programs containing algorithms that are able to analyze the
data that has been loaded to a Data Structure or a combi-
nation of Data Structures.

Data base table means any relational data base table
structure.

Data file that can be read by a computer program means
any computer readable file format. Nonlimiting examples
include:

(1) formatted text files,
(i) pipe delimited text files, etc.
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Data structure means a place in a computer program or
computer system where data can be stored for analysis in
such a manner that formulas and algorithms can be run
against the data to produce meaningful metrics. Nonlimiting
examples include:

(1) table in a COBOL program,

(i) array or similar structure in a ‘C’ program,

(iii) spreadsheet;

such structures may be stored in the memory of the com-
puter, but they could also be stored on electronic disk or
other computer hardware.

Electronic device means any electronic device that may
be used either directly or indirectly by a human being.
Nonlimiting examples include: Gaming station, web
browser, MP3 Player, Internet Protocol phone, Internet
Protocol television, set-top box, satellite receiver, set-top
box in a cable television network, set-top box in a satellite
television system, cell phone, personal communication
device, cable modem, personal video recorder, etc.

Electronic device usage data means any data that captures
any aspect of a human interaction with an electronic device.
Nonlimiting examples include:

(1) tuning activity on a set-top box,
(ii) call activity on a cell phone,
(iii) packet transfer data related to any internet activity, etc.

Electronic message means any computer readable output
that can be used as input to another computer or read by a
human. Nonlimiting examples include:

(1) data output in Extensible Markup Language format,
(i) data output in Hypertext Markup Language format, etc.

Frequencies means radio frequencies in a cable television
system or a cellular network.

Headend means a location in a network where incoming

signals are received, prepared, and then transmitted down-
stream to other parts of the network. Nonlimiting examples
include:
In a cable television network the signals are received at the
headend, prepared and amplified, and then transmitted to
downstream hubs for further distribution. A headend typi-
cally serves multiple hubs.

HFC Network means hybrid fiber coax network.

High definition means television channels having high
resolution and thus they are delivered using a data transfer
rate of approximately 15 megabits per second.

Hub means a location in a network where incoming
signals are received, and then transmitted downstream to
other parts of the network. Nonlimiting examples include:
In a cable television network the signals are received at the
hub and then transmitted to downstream service groups or
nodes for further distribution. A hub typically serves mul-
tiple service groups.

Human interactions means any interaction with an elec-
tronic device interacting with a computer system accessed
through a network. Nonlimiting examples include:

(1) any activity involving a set-top box such as tune-in,
tune-out, power on, power off, fast forward, reverse, mute,
trick plays, etc.

(i) any activity involving a personal communication device
such as placing a call, receiving a call, calling, checking
email, downloading data files, surfing the web, etc.

(iii) any activity involving a personal computer that is
accessing the internet such as watching a movie, download-
ing files, surfing the web, etc.

Identifier of cable television system equipment serving
said set-top box means any combination of letters, numbers
or symbols that can identify equipment in a cable television
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system that is used to deliver signals to a set-top box.
Nonlimiting examples include:

(1) internet protocol address,

(i1) SDV system identifier,

(iii) Service Group identifier,

(iv) Hub identifier,

(v) Headend identifier,

(vi) Market identifier,

(vii) Node identifier,

(viii) Any combination of the above fields, etc.

Identifier of computer system accessed through said net-
work means any combination of letters, numbers or symbols
that can identify a computer system that may be access
though a network. Nonlimiting examples include:

(1) Internet protocol address,

(i1) Cell tower identifier,

(iii) Router identifier,

(iv) SDV system identifier,

(v) Service Group identifier,

(vi) Hub identifier,

(vii) Headend identifier,

(viil) Market identifier,

(ix) Node identifier,

(x) Any combination of the above fields, etc.

Identifier of electronic device means any combination of
letters, numbers or symbols that can identify a device.
Nonlimiting examples include:

(1) Set-top box Media Access Control address (MAC
address),

(i1) Cell phone Electronic Serial Number (ESN), Mobile
Identification Number (MIN), System Identification Code
(SIC), phone number,

(iii) Computer internet protocol address, etc.

(iv) Encrypted versions of these values,

(vi) A generic identifier assigned to a multiple electronic
devices having a similar demographic profile or viewing
profile or usage profile.

Identifier of resource consumed means any combination
of letters, numbers or symbols that can identify a Resource.
Nonlimiting examples include:

(1) Channel call sign,

(i1) Channel source id,
(iii) Cell tower identifier,
(iv) Frequency,

(v) Radio frequency, etc.

Identifier of set-top box means any combination of letters,
numbers or symbols that can identify a set-top box. Non-
limiting examples include:

(1) Set-top box Media Access Control address (MAC
address),

(i1) Set-top box serial number, etc.

(iii) Encrypted versions of these values,

(iv) A generic identifier assigned to a multiple set-top boxes
having a similar demographic profile or viewing profile or
usage profile.

Identifying fields for things of interest for analysis means
a field or combination of fields that can be used to identify
the buckets in a Data Structure. Nonlimiting examples
include:

(1) fields to identify the elements of a network where the
network may be sub-divided into regions based on opera-
tional, organizational, or geographic areas, one example is
Market, Service Group, Headend, Hub;

(ii) fields to identify components in a cellular network such
as the cell tower, nodes, ports, circuits, etc.;

(iii) fields to identify the demographics of a person;
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(iv) fields to identify activity occurring on an electronic
device;

(v) fields to identify resource consumption;

(vi) fields to identify channels on a cable television system;
(vii) fields to identify computer hardware;

Etc.

Individual units of time means any period of time that
may be of interest in relation to measuring human interac-
tion with an electronic devices accessed through a network.
Nonlimiting examples include:

(1) seconds in a day,

(i1) minutes in a day,

(iii) commercial periods during a television program,
(iv) quarter hours of a day,

(v) hours of a day,

(vi) four hour blocks in a day,

(vii) days,

(viii) time period when a certain program is running,
(ix) user defined day parts,

(x) user defined time periods,

Etc.

Interactions with electronic device that occur as a result of
a previous human action means those interactions with an
electronic device which happen later in time because of
something a human being did previously. Nonlimiting
examples include:

(1) set-top box tuning to a channel and recording a movie
based on a human setting a recording;

(i1) a human initiated event which causes the set-top box to
‘wake-up’ at a later point in time and do something such as
record a program.

(iii) a personal communication device automatically receiv-
ing email;

(iv) a file download process occurring based on a delayed
start time setting.

In each example given, the human being did some inter-
action or set some parameter to cause the electronic device
to wake-up and do something and it is occurring at a later
time.

Internet protocol packets transferred means a measure of
the number of data packets transferred to support the inter-
action of a human being with an electronic device. This can
be internet protocol packets or Ethernet packets. Nonlimit-
ing examples include:

(1) packets of data transferred to show an internet protocol
television program,

(ii) packets of data transferred to support a web page access,
(iii) packets of data transferred to support a cell phone call,
etc.

Information about location means any information that
can be used to identify the place on the earth where an
electronic device or a set-top box is. Nonlimiting examples
include:

(1) longitude/latitude coordinates,
(ii) physical address,

(iii) a network address,

(iv) a location in a network,

(v) a geographic identifier.

Market means a geographic area within a service provid-
ers’ network.

Megabits per second of data transferred means a measure
of the amount of data transferred to support an electronic
service. Nonlimiting examples include:

(1) the amount of data transferred per second to broadcast a
standard definition channel,

(i1) the amount of data transferred per second to broadcast a
high definition channel.
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Network means any computer network. Nonlimiting

examples include:

(1) a cable television network,

(ii) a cellular telephony network,

(iii) hybrid fiber coax system,

(iv) any means that supports communication among elec-
tronic devices or computers or computer systems without
limitation, etc.

Network capacity means a measure of the amount of data
that can be transferred during a period of time.

Network equipment means any physical or logical device
used in a network. Nonlimiting examples include: hubs,
routers, switches, nodes, circuits, port, etc.

Node means a component in a cellular network or a cable
television network.

Pipe delimited text files means data files where the fields
are separated by the “|” character.

Quadrature amplitude modulation signals means a mea-
sure of bandwidth consumption.

Radio frequencies means radio waves of various mea-
sures.

Real time channel tuning events means those interactions
which occur as the person interacts with a set-top box.
Nonlimiting examples include:

(1) set-top box tuning activity.

Real time human interactions means those interactions
which occur as the person interacts with an electronic
device. Nonlimiting examples include:

(1) set-top box tuning activity,
(ii) placing a cell phone call,
(i1) downloading a file, etc.

Resource means anything that supports or enables the
interaction of the human being with an electronic device
across a network. Nonlimiting examples include:

(1) channels, frequencies, radio frequencies, bandwidth,
megabits per second of data transferred, internet protocol
packets transferred, Ethernet packets transferred, computer
equipment, network equipment, network capacity, cell tow-
ers, hubs, routers, switches, nodes, circuits, devices where
each such resource is identifiable;

(1) channels, quadrature amplitude modulation signals, fre-
quencies, radio frequencies, bandwidth, megabits per second
of data transferred, internet protocol packets transferred,
Ethernet packets transferred, computer equipment, network
equipment, hubs, routers, switches, nodes, circuits, devices
and network capacity, switched digital video computer sys-
tems, all in a cable television system, where each such
resource is identifiable.

Service group means a location in a network where
incoming signals are received and then transmitted to set-top
boxes. Nonlimiting examples include:

In a cable television network the signals are received at the
service group and then transmitted to downstream nodes or
to set-top boxes. A service group typically serves 500 to
1000 homes.

In some cable television networks a service group may
equate to a Node.

Set-top box means an electronic device that receives
external signals and decodes those signals into content that
can be viewed on a television screen or similar display
device. The signals may come from a cable television
system, a satellite television system, a network, or any other
suitable means. A set-top box may have one or more tuners.
The set-top box allows the user to interact with it to control
what is displayed on the screen. The set-top box is able to
capture the commands given by the user and the transmit
those commands to another computer system.
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Spreadsheet means any commonly known electronic
worksheet format. Nonlimiting examples include:
(1) Microsoft® Excel® files.

Standard definition means television channels having
standard resolution and thus they are delivered using a data
transfer rate of approximately 3.75 megabits per second.

STB means Set-top box.

Tune-in date and time means the date and time when the
set-top box initiates viewing on the channel. This can be
represented in any format that can be used to identify the
point in time when the set-top box initiates viewing on the
channel. Nonlimiting examples include:

1 YYYY-MM-DD HH:MM:SS AM/PM,
(1) YYYY-MM-DD 24HH:MM:SS,
(iii) seconds since some historic date, etc.

Tune-out date and time means the date and time when the
set-top box ended viewing on the channel. This can be
represented in any format that can be used to identify the
point in time when the set-top box ended viewing on the
channel. Nonlimiting examples include:

1 YYYY-MM-DD HH:MM:SS AM/PM,
(1) YYYY-MM-DD 24HH:MM:SS,
(iii) seconds since some historic date, etc.

Tuner means a tuner in a Set-top box.

Tuner index means an identifier of a tuner in a Set-top
box.

Window of time of interest for analysis means any period
of time during which it is desired to measure the human
interaction with an electronic devices accessed through a
network. Nonlimiting examples include:

(1) minutes in a day,

(i1) commercial periods during a television program,
(iii) quarter hours of a day,

(iv) hours of a day,

(v) four hour blocks in a day,

(vi) days,

(vii) any period of time useful for analysis

Etc.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, closely related figures have the same
number but different alphabetic suffixes.

FIG. 1 illustrates an overview of an exemplary process for
receiving and processing channel tune data from various
sources, according to one embodiment.

FIG. 2 illustrates an exemplary flowchart for preprocess-
ing channel tune data from a Switched Digital Video system,
according to one embodiment.

FIGS. 3A-B illustrate exemplary flowcharts for prepro-
cessing channel tune data from another Switched Digital
Video system, according to one embodiment with FIG. 3A
showing Part A of the process and FIG. 3B showing Part B
of the process.

FIGS. 4A-B illustrate exemplary flowcharts for prepro-
cessing channel tune data from a Set-top box application
software system, according to one embodiment with FIG.
4 A showing Part A of the process and FI1G. 4B showing Part
B of the process.

FIG. 5 illustrates an exemplary flowchart for sorting
channel tune data that has been preprocessed into a stan-
dardized format so that the channel tune data can be loaded
to the Analytics Engine 140 for processing, according to one
embodiment.

FIGS. 6A-B illustrate an exemplary process for loading
standardized channel tune data into the STB-CHANNEL-
VIEWING-DETAIL table in the Analytics Engine 140 in
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preparation for calculating the various STB+Channel met-
rics, according to one embodiment with FIG. 6A illustrating
a flowchart of the process and FIG. 6B illustrating an
exemplary code sample.

FIGS. 7A-B illustrate an exemplary process for loading
standardized channel tune data into the STB-VIEWING-
DETAIL table in the Analytics Engine 140 in preparation for
calculating the various STB metrics, according to one
embodiment with FIG. 7A illustrating a flowchart of the
process and FIG. 7B illustrating an exemplary code sample.

FIGS. 8A-B illustrate an exemplary process for loading
standardized channel tune data into the CHAN-VIEWING-
DETAIL table in the Analytics Engine 140 in preparation for
calculating the various Channel metrics, according to one
embodiment with FIG. 8A illustrating a flowchart of the
process and FIG. 8B illustrating an exemplary code sample.

FIGS. 9A-B illustrate an exemplary process for loading
standardized channel tune data into the DEMO-VIEWING-
DETAIL (DEMOGRAPHIC-VIEWING-DETAIL) table in
the Analytics Engine 140 in preparation for calculating the
various demographic based metrics, according to one
embodiment with FIG. 9A illustrating a flowchart of the
process and FIG. 9B illustrating an exemplary code sample.

FIGS. 10A-B illustrate an exemplary process for loading
standardized channel tune data into the PROG-VIEWING-
DETAIL (PROGRAM-VIEWING-DETAIL) table in the
Analytics Engine 140 in preparation for calculating the
various program based metrics, according to one embodi-
ment with FIG. 10A illustrating a flowchart of the process
and FIG. 10B illustrating an exemplary code sample.

FIGS. 11-A-B-C illustrate an exemplary channel tune file
format and data according to one embodiment with FIG.
11-A illustrating the file format, FIG. 11-B illustrating the
channel tune data as it is received from the source in pipe
delimited format, and FIG. 11-C illustrating the channel tune
data formatted into a table for human readability. This
represents SDV Vendor 1 Format.

FIGS. 12-A-B-C illustrate another exemplary channel
tune file format and data according to one embodiment with
FIG. 12-A illustrating the file format, FIG. 12-B illustrating
the channel tune data as it is received from the source in pipe
delimited format, and FIG. 12-C illustrating the channel tune
data formatted into a table for human readability. This
represents SDV Vendor 2 Format.

FIGS. 13-A-B-C illustrate an exemplary channel tune file
format and data from a Set-top box system according to one
embodiment with FIG. 13- A illustrating the file format, FIG.
13-B illustrating the channel tune data as it is received from
the source in pipe delimited format, and FIG. 13-C illus-
trating the channel tune data formatted into a table for
human readability.

FIGS. 14-A-B-C illustrate an exemplary channel tune file
formatted for use as input to the Analytics Engine 140 with
FIG. 14-A illustrating the file format, and FIG. 14-B illus-
trating sample data without program attribute, or demo-
graphics, and FIG. 14-C illustrating sample data with pro-
gram attribute, and demographics, according to one
embodiment.

FIGS. 15-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Channel Call Sign+Channel Source
Id+Set-top box+Tuner detail where the granularity is second
of day, according to one embodiment. FIG. 15-A illustrates
the Data Structure, and FIG. 15-B illustrates sample data in
this Data Structure, according to one embodiment.
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FIGS. 16-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Set-top box+Tuner detail where the
granularity is second of day, according to one embodiment.
FIG. 16-A illustrates the Data Structure, and FIG. 16-B
illustrates sample data in this Data Structure, according to
one embodiment.

FIGS. 17-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Channel Call Sign+Channel Source
1d detail where the granularity is second of day, according to
one embodiment. FIG. 17-A illustrates the Data Structure,
and FIG. 17-B illustrates sample data in this Data Structure,
according to one embodiment.

FIGS. 18-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend detail where the granularity is second
of day, according to one embodiment. FIG. 18-A illustrates
the Data Structure, and FIG. 18-B illustrates sample data in
this Data Structure, according to one embodiment.

FIGS. 19-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend summary statistics where the granu-
larity is daily, according to one embodiment. FIG. 19-A
illustrates the Data Structure, and FIG. 19-B illustrates
sample data in this Data Structure, according to one embodi-
ment.

FIGS. 20-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Demographic Category 1+Demo-
graphic Category 2 detail where the granularity is second of
day, according to one embodiment. FIG. 20-A illustrates the
Data Structure, and FIG. 20-B illustrates sample data in this
Data Structure, according to one embodiment.

FIGS. 21-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Program Attribute 1+Program Attri-
bute 2 detail where the granularity is second of day, accord-
ing to one embodiment.

FIG. 21-A illustrates the Data Structure, and FIG. 21-B
illustrates sample data in this Data Structure, according to
one embodiment.

FIGS. 22-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Channel Call Sign+Channel Source Id+Set-
top box+Tuner, according to one embodiment. FIG. 22-A
illustrates the record format, and FIG. 22-B illustrates
sample data in this record format, according to one embodi-
ment. This record format can be readily imported into a
relational database or into a spreadsheet for further analyti-
cal processing. This is the detail of part 152.

FIGS. 23-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Set-top box+Tuner, according to one
embodiment. FIG. 23-A illustrates the record format, and
FIG. 23-B illustrates sample data in this record format,
according to one embodiment. This record format can be
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readily imported into a relational database or into a spread-
sheet for further analytical processing. This is the detail of
part 154.

FIGS. 24-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Channel Call Sign+Channel Source Id,
according to one embodiment. FIG. 24-A illustrates the
record format, and FIG. 24-B illustrates sample data in this
record format, according to one embodiment. This record
format can be readily imported into a relational database or
into a spreadsheet for further analytical processing. This is
the detail of part 156.

FIGS. 25-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Second-of-day, according to one embodi-
ment. FIG. 25-A illustrates the record format, and FIG. 25-B
illustrates sample data in this record format, according to
one embodiment. This record format can be readily imported
into a relational database or into a spreadsheet for further
analytical processing. This is the detail of part 162.

FIGS. 26-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of daily activity for the Market+
Service-Group+Hub+Headend, according to one embodi-
ment. FIG. 26-A illustrates the record format, and FIG. 26-B
illustrates sample data in this record format, according to
one embodiment. This record format can be readily imported
into a relational database or into a spreadsheet for further
analytical processing. This is the detail of part 164.

FIGS. 27-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Demographic Category 1+Demographic
Category 2, according to one embodiment. FIG. 27-A illus-
trates the record format, and FIG. 27-B illustrates sample
data in this record format, according to one embodiment.
This record format can be readily imported into a relational
database or into a spreadsheet for further analytical process-
ing. This is the detail of part 166.

FIGS. 28-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Program Attribute 1+Program Attribute 2,
according to one embodiment. FIG. 28-A illustrates the
record format, and FIG. 28-B illustrates sample data in this
record format, according to one embodiment. This record
format can be readily imported into a relational database or
into a spreadsheet for further analytical processing. This is
the detail of part 168.

FIG. 29 illustrates a human being interacting with an
electronic device which is interacting with a computer
system accessed through a network.

FIG. 30 illustrates an alternative version of a human being
interacting with an electronic device which is interacting
with a computer system accessed through a network.

FIG. 31 illustrates a second alternative version of a human
being interacting with an electronic device which is inter-
acting with a computer system accessed through a network.
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FIG. 32 illustrates a human being interacting with an
television system which is part of a satellite television
network.

DETAILED DESCRIPTION OF THE DRAWINGS

When reading the information below, it can be appreci-
ated that these are merely samples of table layouts, format
and content, and many aspects of these tables may be varied
or expanded within the scope of the embodiment. This table
layouts, field formats and content, algorithms, and other
aspects are what I presently contemplate for this embodi-
ment, but other table layouts, field formats and content,
algorithms, etc. can be used. The algorithms are samples and
various aspects of the algorithms may be varied or expanded
within the scope of the embodiment.

For many of the metrics shown below, I have suggested
what the metric indicates. This is not to limit the purpose of
the metric to that one usage, but simply to indicate one of
potentially many valuable uses for the metric.

In one embodiment the Analytics Engine 140 can be
implemented on processors provided by the Intel® Corpo-
ration under the trademark PENTIUM® using single or
multiple processor configurations. The operating system
offered by Microsoft® Corporation under the trademark
Windows® XP Professional can be used as the basis for the
platform. The Analytics Engine 140 can be implemented in
a number of programming languages, including but not
limited to, COBOL, C and C++.

I have implemented the Analytics Engine 140 and sup-
porting code in Fujitsu® NetCOBOL® for Windows® ver-
sion 10.1 developed by Fujitsu® and distributed by Alchemy
Solutions Inc. This product is available at http://www.alche-
mysolutions.com or http://www.netcobol.com. The Analyt-
ics Engine 140 and all of the supporting processes have been
developed and run on a Dell® WORKSTATION PWS360
with Intel® Pentium® 4 CPU 2.60 Ghz with 2.25 GB of
RAM running Microsoft® Windows® XP Professional Ver-
sion 2002 Service Pack 3. The computer was purchased
from Dell Computer Corporation. The operating system is
from Microsoft.

Although the embodiments described herein enable one of
ordinary skill in the art to implement (i.e. build) the Ana-
Iytics Engine 140 and supporting software, it in no way
restricts the method of implementation, the Analytics Engine
140 and supporting software being capable of being imple-
mented on a variety of hardware/software platforms with a
variety of development languages, databases, communica-
tion protocols and frameworks as will be evident to those of
ordinary skill in the art.

FIG. 1 is a flowchart illustrating an overview of an
exemplary process for receiving and processing channel
tune data from various sources, according to one embodi-
ment.

A cable television company operating a Switched Digital
Video system using the SDV platform of a first vendor 102
collects channel tune data 112 in the format provided by
Vendor 1’s SDV system as part of the normal operation of
said Switched Digital Video system. Channel tune data 112
is then preprocessed using a computer program 122 which
reformats said SDV vendor’s channel tune data into a
common format, performs data enrichments, and applies
business rules as data quality checks all in preparation for
passing an unsorted channel tune file in a common or
standardized format 130 into a sort function 132 which then
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sorts the data producing Sorted Channel Tune File in com-
mon format 134 in preparation for processing by an Ana-
Iytics Engine 140.

A cable television company operating a Switched Digital
Video system using the SDV platform of a second vendor
104 collects channel tune data in the format provided by
Vendor 2’s SDV system as part of the normal operation of
said Switched Digital Video system. Channel tune data 114
is then preprocessed using a computer program 124 which
reformats said SDV vendor’s channel tune data into a
common format, performs data enrichments, and applies
business rules as data quality checks all in preparation for
passing an unsorted channel tune file in a common or
standardized format 130 into a sort function 132 which then
sorts the data producing Sorted Channel Tune File in com-
mon format 134 in preparation for processing by an Ana-
Iytics Engine 140.

A cable television company or satellite television broad-
casting company provides Set-top box application software
106 for its customers to use to operate their set-top box. Such
software may be developed in-house or by a third party. The
STB software 106 collects channel tune data 116 as part of
the normal operation of said Set-top box application soft-
ware system. STB Channel tune data 116 is then prepro-
cessed using a computer program 126 which reformats the
STB Channel tune data 116 into a common format, performs
data enrichments, and applies business rules as data quality
checks all in preparation for passing an unsorted channel
tune file in a common or standardized format 130 into a sort
function 132 which then sorts the data producing Sorted
Channel Tune File in common format 134 in preparation for
processing by an Analytics Engine 140.

Analytics Engine 140 then loads the preprocessed channel
tune data into the memory of a computer performing various
aggregations, calculations and analytics which are then
exported (written) to one or more files to make the analytics
available for further reporting and analysis or for loading to
downstream systems. The files produced include: STB-
Channel-viewing-detail 152, STB-viewing-detail 154,
Channel-viewing-detail 156, Channel-Second-of-day-sum-
mary 162, Channel-daily-statistics-summary 164, Demo-
graphic-viewing-summary 166, Program-attribute-viewing-
summary 168 each containing metrics that have used data
collected in the channel tuning file 112 to
(1) provide insight into the amount of resource consumed by
said human interaction with said set-top boxes interacting
with said cable television system,

(ii) provide insight into the set-top box usage pattern of said
human, and
(iii) provide insight into the behavior of said human.

FIG. 2 is a flowchart which illustrates an exemplary
process using a computer for preprocessing channel tune
data from a Switched Digital Video system, according to one
embodiment.

FIG. 2 provides the detail of 122 Preprocess Vendor 1
SDV Channel tune file to common format. The process
begins with 202. A Read channel tune file 206 process reads
each record in the file. The program checks for end of file
208 and stops when done 210.

For each record the program Reformats the record from
the pipe-delimited format in which it was received to a fixed
format 212.

The program then calculates 214 the tune-in and tune-out
time in seconds of the day resulting in a values between 1
and 86,400. The calculations performed vary depending on
the input format of the date and time.
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The program then applies business rules 216 for data
quality. For example, if the duration between tune-in and
tune-out is more than 7,200 seconds (2 hours) the program
terminates the session at the top of the next hour by
assigning that second of the day as the tune-out time.
Another business rule assigns default tune-in or tune-out
times as needed to account for sessions that are missing a
tune-in or tune-out time because the events occurred on
different dates. The business rules to be applied vary
depending on the what rules the SDV Vendor has applied to
the file.

After the business rules 216 have been applied, the
program checks to see if the record passes the quality checks
218.

For records that pass the quality checks 218, the program
then optionally performs function Add demographic infor-
mation 230 to the tuning record. This is done by using the
Set-top box identifier to lookup various demographic values
associated with the Set-top box user and then including
those values as fields in the tuning record. The cable
company or satellite provider or a third party could provide
a file of demographic values (not shown) to associate with
the Set-top box identifier. The Set-top box identifier may or
may not be encrypted as long as the value of the STB
identifier matches the values used in the demographic file.

Additionally, for records that pass the quality checks 218,
the program then optionally performs function Add program
attribute information 240 to the tuning record. This is done
by using the Channel Source Id and the tune-in time of the
tuning activity, along with Market+Headend+Hub as needed
to locate the programming schedule relevant to the STB.
Once the programming schedule information is located, the
program can then access various program attribute values
such as program type (sports, news, movie, advertisement),
program genre, program rating, etc. and include these values
as fields in the tuning record. The cable company or satellite
provider or a third party could provide a file of program
attributes to associate with the tuning data. This would
measure the program attribute information at the time of
tune-in event. Depending upon the type of measurement
desired, one could systematically generate additional tuning
records as the program attributes change in order to capture
viewing behavior as program attributes change. The SDV
vendor may be able to include this information in the data
file.

At the completion of these steps, the record is Released to
the sort function 250.

At this point the process proceeds to go to read the next
record in the file 252.

If a tuning record fails the quality checks 218, the record
is written to the discard file 220. From here the process
proceeds to go to read next record in the file 222.

FIG. 3A is a flowchart which illustrates an exemplary
process using a computer for preprocessing channel tune
data from a Switched Digital Video system, according to one
embodiment. FIGS. 3A-B provide the detail of 124 Prepro-
cess Vendor 2 SDV Channel tune file to common format. In
the case of Vendor 2’s Channel Tuning File, each tuning
record has a date+time and an event type such as tune-in or
tune-out. The tune-in and tune-out are NOT on the same
record.

Thus Preprocess 124 requires an initial step Process Part
A to prepare to reformat the file such that the tune-in and
tune-out appear on the same record. This Preprocess com-
puter program begins with 302. The program first Reformats
306 the entire Vendor 2 SDV Channel Tune File 114 file
from pipe delimited format to fixed format. The program
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then Sorts 308 the file in order Market, Service Group,
Set-top box id, Tuner index, Date, and Time. The sort output
is 310 Vendor 2 Channel Tune File Sorted. The program is
now Done with Process Part A and can proceed to Part B
312.

FIG. 3B describes the second part of the preprocessing
activity which must be done on Vendor 2’s Channel Tuning
File to prepare it for the Analytics Engine 140. Process Part
B begins with 320 Process Vendor 2 channel tune data.
Using the sorted file Vendor 2 Channel Tune File sorted 310
as input, process 322 reads all the records for one Set-top
box+Tuner (a record set or the group of records having the
same Set-top box+Tuner) and loads this record set to an
array in the memory of a computer.

Step 324 is to identify end of file which indicates that file
processing is Done 326.

For each record set, the program processes each record
328 in the set as follows: It loads the record set to an array
in the memory of the computer. The program then matches
the tune-out record to the previous tune-in record building a
complete tuning record (one containing both a tune-in and a
tune-out time).

The program then proceeds to 330 where for each record
we enrich it by looking up the Hub and Headend using
Market and Service Group as keys. When we find these
values we include them in the tuning record.

The program then proceeds to 332 where for each record
it is enriched by looking up the Channel Name, Channel Call
Sign, Bit Rate, Program Type (SDV or Broadcast) using
Market and Channel Id as keys. These values are then loaded
to the tuning record.

The program then proceeds to 336 where for each record
it is enriched by calculating the tune-in and tune-out time in
seconds of day resulting in values between 1 and 86,400.
The calculations performed vary depending on the input
format of the date and time. These values are then loaded to
the tuning record.

The program then proceeds to apply business rules 340
for data quality. For example, if the duration between tune-in
and tune-out is more than 7,200 seconds (2 hours) the
program terminates the session at the top of the next hour by
assigning that second of the day as the tune-out time.
Another business rule assigns default tune-in or tune-out
times as needed to account for sessions that are missing a
tune-in or tune-out time because the events occurred on
different dates. Because of differences between the data from
SDV Vendor 1 and SDV Vendor 2, the business rules may
vary.

After the business rules 340 have been applied, the
program checks to see if the record passes the quality checks
342.

For records that pass the quality checks 340, the program
then optionally performs function Add demographic infor-
mation 230 to the tuning record in the same manner as was
done for SDV Vendor 1 data.

Additionally, for records that pass the quality checks 342,
the program then optionally performs Add program attribute
information 240 to the tuning record in the same manner as
was done for SDV Vendor 1 data.

At the completion of these steps, the final formatting rules
are applied and all the records in the record set are Released
to the sort function 348.
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At this point the program proceeds to go to read next
record set 352. If a tuning record fails the quality checks
342, the record is written to the discard file 344.

Step 346 checks to see if it is the last record in the set.

If there are additional records in the set, step 350 contin-
ues processing records in the set.

If the record was the last record in the set 349, the
program proceeds to read the next record set in the file 322.

FIG. 4A is a flowchart which illustrates an exemplary
process using a computer for preprocessing channel tune
data from a Set-top box application system, according to one
embodiment. FIGS. 4A-B provide the detail of 126 Prepro-
cess Set-top box Vendor Channel tune file to common
format. In the case of the Set-top box Channel Tuning File,
each tuning record has a Set-top box identifier, a Tuner
index, a time in seconds from some historic date such as
EPOCH time (Jan. 1, 1970), and Channel information. The
tune-in and tune-out are NOT on the same record.

Thus Preprocess 124 requires an initial step Process Part
A to prepare to reformat the file such that the tune-in and
tune-out appear on the same record. This Preprocess com-
puter program begins with 402. The program first Reformats
406 the entire Set-top Box Channel Tune File 116 file from
pipe delimited format to fixed format. The program then
Sorts 408 the file in order Set-top box id, Tuner index, and
Time (which is in seconds from some historic date). The sort
output is 410 Set-top Box Vendor Channel Channel Tune
File Sorted. The program is now Done with Process Part A
and can proceed to Part B 412.

FIG. 4B describes the second part of the preprocessing
activity which must be done on Set-top Box Channel Tuning
File to prepare it for the Analytics Engine 140. Process Part
B begins with 420 Process Set-top Box Channel tune data.
Using the sorted file Set-top Box Vendor Channel Tune File
sorted 410 as input, process 422 reads all the records for one
Set-top box+Tuner (a record set or the group of records
having the same Set-top box+Tuner) and loads this record
set to an array in the memory of a computer.

Step 424 is to identify end of file which indicates that file
processing is Done 426.

For each record set, the program processes each record
428 in the set as follows: It loads the record set to an array
in the memory of the computer. The program then matches
the tune-out record to the previous tune-in record building a
complete tuning record (one containing both a tune-in and a
tune-out time). The tune-out time of a record is the tune-in
time of the next (subsequent) record minus 1 second. When
the next activity is a power off, the tune-out time can be set
as the time of the power off minus 1 second.

The program then proceeds to 430 where for each record
it converts the tune-in time in seconds from the historic date
to the actual tune-in date in YYYY-MM-DD HH:MM:SS
AM/PM format.

The program then proceeds to 432 where for each record
it converts the tune-out time in seconds from the historic
date to the actual tune-out date in YY Y Y-MM-DD HH:MM:
SS AM/PM format.

The program then proceeds to 434 where each record is
enriched by looking up the Market, Service Group, Hub, and
Headend using Set-top box identifier as the key to a lookup
table. These values are then loaded to the tuning record.

The program then proceeds to 436 where each record is
enriched by looking up the Channel Call Sign, Channel
Source Id, Bit Rate, High Def or Standard Def code, and
SDV or Broadcast code using Market and channel informa-
tion as the keys to a lookup table. These values are then
loaded to the tuning record.
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The program then proceeds to 438 where for each record
it is enriched by calculating the tune-in and tune-out time in
seconds of day resulting in values between 1 and 86,400.
These values are then loaded to the tuning record.

The program then proceeds to 440 where it applies
business rules for data quality. For example, if the duration
between tune-in and tune-out is more than 7,200 seconds (2
hours) the program terminates the session at the top of the
next hour by assigning that second of the day as the tune-out
time. Another business rule assigns default tune-in or tune-
out times as needed to account sessions that are missing a
tune-in or tune-out time because the events occurred on
different dates. Based on the particulars of the Set-top box
application and the quality checks it applies to the data, the
business rules may vary.

After the program has applied business rules 440, it
checks to see if the record passes the quality checks 442.

For records that pass the quality checks 442, the program
then optionally performs function 230 to Add demographic
information to the tuning record in the same manner as was
done for SDV Vendor 1 data.

Additionally, for records that pass the quality checks 442,
the program then optionally performs function 240 to Add
program attribute information to the tuning record in the
same manner as was done for SDV Vendor 1 data. The STB
vendor may add program attribute information to the tuning
file.

At the completion of these steps, the program then applies
final formatting rules and releases the record to sort function
448.

At this point the program proceeds to read next record set
452.

If a tuning record fails the quality checks 442, the record
is written to the discard file 444.

If there are additional records in the set, step 450 contin-
ues processing records in the set.

If the record was the last record in the set 449, the
program proceeds to read the next record set in the file 422.

FIG. 5 is a flowchart which illustrates an exemplary
process using a computer for sorting the Unsorted Channel
Tune File 130, according to one embodiment. FIG. 5 provide
the detail of 132 Sort Channel tune file.

FIGS. 14A-B-C provide the detail of the record that is
being sorted in this step.

The process begins with Sort Preprocessed Channel Tune
File 502. The program first Determines run type 504.
Depending on the type of analytics to be produced, the
system will sort the file that is used as input in a particular
order.

In one embodiment, the run type is Set-top box+Channel
Viewing detail 510. In this case, the Unsorted Channel Tune
File in common format 130 is Sort by 514 into order:
Market, Service Group, Hub, Headend, Set-top box id,
Tuner Index, Channel Call Sign, Channel Source Id, and
Tune-in second of day. The resulting file from this computer
sort is File sorted for Set-top box+Channel viewing Analyt-
ics 518 which is a particular instance of part 134.

In another embodiment, the run type is Set-top box
Viewing detail 520. In this case, the Unsorted Channel Tune
File in common format 130 is Sort by 524 into order:
Market, Service Group, Hub, Headend, Set-top box id,
Tuner Index, and Tune-in second of day. The resulting file
from this computer sort is File sorted for Set-top box
viewing Analytics 528 which is a particular instance of part
134.

In another embodiment, the run type is Channel Viewing
detail 530. In this case, the Unsorted Channel Tune File in
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common format 130 is Sort by 534 into order: Market,
Service Group, Hub, Headend, Channel Call Sign, Channel
Source Id, and Tune-in second of day. The resulting file from
this computer sort is File sorted for Channel viewing Ana-
Iytics 538 which is a particular instance of part 134.

In another embodiment, the run type is Program Attribute
Aggregation 540. In this case, the Unsorted Channel Tune
File in common format 130 is Sort by 544 into order:
Market, Service Group, Hub, Headend, Program Attribute 1,
Program Attribute 2, and Tune-in second of day. The result-
ing file from this computer sort is File sorted for Program
Attribute Analytics 548 which is a particular instance of part
134.

In another embodiment, the run type is Demographic
Category Aggregation 550. In this case, the Unsorted Chan-
nel Tune File in common format 130 is Sort by 554 into
order: Market, Service Group, Hub, Headend, Demographic
Category 1, Demographic Category 2, and Tune-in second
of day. The resulting file from this computer sort is File
sorted for Demographic Category Analytics 558 which is a
particular instance of part 134.

FIGS. 6A-B illustrate an exemplary process for loading
standardized channel tune data into the STB-CHANNEL-
VIEWING-DETAIL Data Structure (table) in the memory of
the computer that is running the Analytics Engine 140,
according to one embodiment. The data is being loaded to
this Data Structure so that the Analytics Engine 140 can then
calculate the various STB+Channel metrics. The STB-
CHANNEL-VIEWING-DETAIL  Data  Structure is
described in detail in FIGS. 15-A-B with FIG. 15-A illus-
trating the Data Structure, and FIG. 15-B illustrating sample
data in this Data Structure, according to one embodiment.

FIG. 6A illustrates a flowchart of the process which
begins with Process Channel Tune File 602. The computer
program first creates the STB-CHANNEL-VIEWING-DE-
TAIL Data Structure (table) FIGS. 15-A-B in the memory of
the computer and initializes all the values 604 to space or
zero depending on the data type. The program next Reads
Channel Tune File 606 using File sorted for Set-top box+
Channel viewing Analytics 518 as input. This input file
format is described in FIGS. 14A-B-C. The program checks
for End of file 608. When true, the loading of the Data
Structure is Done 610 and the program proceeds to calculate
analytics.

When it is not end of file, the program Searches for key
of Channel Tune record in STB-CHANNEL-VIEWING-
DETAIL Data Structure (table) in the memory 612. The
Comparison fields for this search are STB-CVD-MARKET,
STB-CVD-SERVICE-GROUP, STB-CVD-HUB, STB-
CVD-HEADEND, STB-CVD-CHANNEL-CALL-SIGN,
STB-CVD-CHANNEL-SOURCE-ID, STB-CVD-STB-ID,
STB-CVD-TUNER-INDEX 614. When Found match on
key 616 is Yes/true, the program proceeds to set STB-
CHAN-VIEWED-FLAG to 1 for each second of the day
from tune-in second of day to tune-out second of day
inclusive 620.

When Found match on key 616 is No/false, the program
Populate a row in STB-CHANNEL-VIEWING-DETAIL
using the key in Channel Tune record 618. It then proceeds
to 620 where populates the STB-CHAN-VIEWED-FLAG.

After the program has completed step 620, it proceeds to
606 to read the next record in the file.

FIG. 6B illustrates an exemplary code sample for loading
the STB-CHANNEL-VIEWING-DETAIL table FIGS.
15-A-B in the memory of the computer, according to one
embodiment. The code follows the pattern of the flowchart
in FIG. 6A.
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FIGS. 7A-B illustrate an exemplary process for loading
standardized channel tune data into the STB-VIEWING-
DETAIL Data Structure (table) in the memory of the com-
puter that is running the Analytics Engine 140, according to
one embodiment. The data is being loaded to this table so
that the Analytics Engine 140 can then calculate the various
STB metrics. The STB-VIEWING-DETAIL Data Structure
is described in detail in FIGS. 16-A-B with FIG. 16-A
illustrating the Data Structure, and FIG. 16-B illustrating
sample data in this Data Structure, according to one embodi-
ment.

FIG. 7A illustrates a flowchart of the process which
begins with Process Channel Tune File 702. The computer
program first creates the STB-VIEWING-DETAIL Data
Structure FIGS. 16-A-B in the memory of the computer and
initializes all the values 704 to space or zero depending on
the data type. The program next Reads Channel Tune File
706 using File sorted for Set-top box viewing Analytics 528
as input. This input file format is described in FIGS. 14A-
B-C. The program checks for End of file 708. When true, the
loading of the array is Done 710 and the program proceeds
to calculate analytics.

When it is not end of file, the program Searches for key
of Channel Tune record in STB-VIEWING-DETAIL table in
the memory 712. The Comparison fields for this search are
STB-VD-MARKET, STB-VD-SERVICE-GROUP, STB-
VD-HUB, STB-VD-HEADEND, STB-VD-STB-ID, STB-
VD-TUNER-INDEX 714. When Found match on key 716 is
Yes/true, the program proceeds to set STB-VIEWED-FLAG
to 1 for each second of the day from tune-in second of day
to tune-out second of day inclusive 720.

When Found match on key 716 is No/false, the program
Populate a row in STB-VIEWING-DETAIL using the key in
Channel Tune record 718. It then proceeds to 720 where it
populates the STB-VIEWED-FLAG.

After the program has set the completed step 720, it
proceeds to 706 to read the next record in the file.

FIG. 7B illustrates an exemplary code sample for loading
the STB-VIEWING-DETAIL table FIGS. 16-A-B in the
memory of the computer, according to one embodiment. The
code follows the pattern of the flowchart in FIG. 7A.

FIGS. 8A-B illustrate an exemplary process for loading
standardized channel tune data into the CHAN-VIEWING-
DETAIL Data Structure (table) in the memory of the com-
puter that is running the Analytics Engine 140, according to
one embodiment. The data is being loaded to this Data
Structure so that the Analytics Engine 140 can then calculate
the various Channel metrics. The CHAN-VIEWING-DE-
TAIL Data Structure is described in detail in FIGS. 17-A-B
with FIG. 17-A illustrating the Data Structure, and FIG.
17-B illustrating sample data in this Data Structure, accord-
ing to one embodiment.

FIG. 8A illustrates a flowchart of the process which
begins with Process Channel Tune File 802. The computer
program first creates the CHAN-VIEWING-DETAIL Data
Structure FIGS. 17-A-B in the memory of the computer and
initializes all the values 804 to space or zero depending on
the data type. The program next Reads Channel Tune File
806 using File sorted for Channel viewing Analytics 538 as
input. This input file format is described in FIGS. 14A-B-C.
The program checks for End of file 808. When true, the
loading of the array is Done 810 and the program proceeds
to calculate analytics.

When it is not end of file, the program Searches for key
of Channel Tune record in CHAN-VIEWING-DETAIL Data
Structure in the memory 812. The Comparison fields for this
search are CHAN-VD-MARKET, CHAN-VD-SERVICE-
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GROUP, CHAN-VD-HUB, CHAN-VD-HEADEND,
CHAN-VD-CHANNEL-CALL-SIGN, CHAN-VD-CHAN-
NEL-SOURCE-ID 814. When Found match on key 816 is
Yes/true, the program proceeds to add 1 to CHAN-STB-
VIEWED-CHANNEL-COUNT for each second of the day
from tune-in second of day to tune-out second of day
inclusive 820.

When Found match on key 816 is No/false, the program
Populate a row in CHAN-VIEWING-DETAIL using the key
in Channel Tune record 818. It then proceeds to 820 where
the program does add 1 to CHAN-STB-VIEWED-CHAN-
NEL-COUNT as before.

The program also tallies tune-ins-per-second 3940 at this
time by adding 1 to the second of the day in which the
tune-in occurs. See program for details.

After the program has completed step 820, it proceeds to
806 to read the next record in the file.

FIG. 8B illustrates an exemplary code sample for loading
the CHAN-VIEWING-DETAIL Data Structure FIGS.
17-A-B in the memory of the computer, according to one
embodiment. The code follows the pattern of the flowchart
in FIG. 8A.

FIGS. 9A-B illustrate an exemplary process for loading
standardized channel tune data into the DEMO-VIEWING-
DETAIL Data Structure (table) in the memory of the com-
puter that is running the Analytics Engine 140, according to
one embodiment. The data is being loaded to this Data
Structure so that the Analytics Engine 140 can then calculate
the various Demographic metrics. The DEMO-VIEWING-
DETAIL Data Structure is described in detail in FIGS.
20-A-B with FIG. 20-A illustrating the Data Structure, and
FIG. 20-B illustrating sample data in this Data Structure,
according to one embodiment.

FIG. 9A illustrates a flowchart of the process which
begins with Process Channel Tune File 902. The computer
program first creates the DEMO-VIEWING-DETAIL Data
Structure FIGS. 20-A-B in the memory of the computer and
initializes all the values 904 to space or zero depending on
the data type. The program next Reads Channel Tune File
906 using File sorted for Demographic Category Analytics
558 as input. This input file format is described in FIGS.
14A-B-C. The program checks for End of file 908. When
true, the loading of the Data Structure is Done 910 and the
program proceeds to calculate analytics.

When it is not end of file, the program Searches for key
of Channel Tune record in DEMO-VIEWING-DETAIL
Data Structure in the memory 912. The Comparison fields
for this search are DEMO-VD-MARKET, DEMO-VD-
SERVICE-GROUP, DEMO-VD-HUB, DEMO-VD-HEAD-
END, DEMO-VD-DEMOGRAPHIC-CAT-1, DEMO-VD-
DEMOGRAPHIC-CAT-2 914. When Found match on key
916 is Yes/true, the program proceeds to add 1 to DEMO-
STB-VIEWED-COUNT for each second of the day from
tune-in second of day to tune-out second of day inclusive
920.

When Found match on key 916 is No/false, the program
Populate a row in DEMO-VIEWING-DETAIL using the key
in Channel Tune record 918. It then proceeds to 920 where
add 1 to DEMO-STB-VIEWED-COUNT as before.

After the program has set the completed step 920, it
proceeds to 906 to read the next record in the file.

FIG. 9B illustrates an exemplary code sample for loading
the DEMO-VIEWING-DETAIL table FIGS. 20-A-B in the
memory of the computer, according to one embodiment. The
code follows the pattern of the flowchart in FIG. 9A.

FIGS. 10A-B illustrate an exemplary process for loading
standardized channel tune data into the PROG-VIEWING-
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DETAIL Data Structure (table) in the memory of the com-
puter that is running the Analytics Engine 140, according to
one embodiment. The data is being loaded to this Data
Structure so that the Analytics Engine 140 can then calculate
the various Program Attribute metrics. The PROG-VIEW-
ING-DETAIL Data Structure is described in detail in FIGS.
21-A-B with FIG. 21-A illustrating the Data Structure, and
FIG. 21-B illustrating sample data in this Data Structure,
according to one embodiment.

FIG. 10A illustrates a flowchart of the process which
begins with Process Channel Tune File 950. The computer
program first creates the PROG-VIEWING-DETAIL Data
Structure FIGS. 21-A-B in the memory of the computer and
initializes all the values 954 to space or zero depending on
the data type. The program next Reads Channel Tune File
956 using File sorted for Program Attribute Analytics 548 as
input. This input file format is described in FIGS. 14A-B-C.
The program checks for End of file 958. When true, the
loading of the Data Structure is Done 960 and the program
proceeds to calculate analytics.

When it is not end of file, the program Searches for key
of Channel Tune record in PROG-VIEWING-DETAIL Data
Structure in the memory 962. The Comparison fields for this
search are PROG-VD-MARKET, PROG-VD-SERVICE-
GROUP, PROG-VD-HUB, PROG-VD-HEADEND,
PROG-VD-PROGRAM-ATTRIBUTE-1, PROG-VD-PRO-
GRAM-ATTRIBUTE-2 964. When Found match on key
966 is Yes/true, the program proceeds to add 1 to PROG-
STB-VIEWED-COUNT for each second of the day from
tune-in second of day to tune-out second of day inclusive
970.

When Found match on key 966 is No/false, the program
Populate a row in PROG-VIEWING-DETAIL using the key
in Channel Tune record 968. It then proceeds to 970 where
add 1 to PROG-STB-VIEWED-COUNT as before.

After the program has completed step 970, it proceeds to
956 to read the next record in the file.

FIG. 10B illustrates an exemplary code sample for load-
ing the PROG-VIEWING-DETAIL table FIGS. 21-A-B in
the memory of the computer, according to one embodiment.
The code follows the pattern of the flowchart in FIG. 10A.

FIGS. 11-A-B-C illustrate an exemplary channel tune file
format and data according to one embodiment.

FIG. 11-A illustrates the file format in which Switched
Digital Video channel tuning data 112 from Vendor 1 may
arrive.

FIG. 11-B illustrates two sample records 1003 and 1005
containing Switched Digital Video channel tuning data 112
from Vendor 1. Note that these records arrive as variable
length records in pipe delimited format.

FIG. 11-C illustrates these two sample records 1003 and
1005 formatted into a table for human readability.

FIGS. 12-A-B-C illustrate another exemplary channel
tune file format and data according to one embodiment.

FIG. 12-A illustrates the file format in which Switched
Digital Video channel tuning data 114 from Vendor 2 may
arrive.

FIG. 12-B illustrates two sample records 1403 and 1405
containing Switched Digital Video channel tuning data 114
from Vendor 2. Note that these records arrive as variable
length records in pipe delimited format.

FIG. 12-C illustrates these two sample records 1403 and
1405 formatted into a table for human readability.

FIGS. 13-A-B-C illustrate an exemplary channel tune file
format and data from a Set-top box system according to one
embodiment.
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FIG. 13-A illustrates the file format in which Set-top box
channel tuning data 116 from Set-top box application soft-
ware may arrive.

FIG. 13-B illustrates two sample records 1603 and 1605
containing Set-top box channel tuning data 116 from a
Set-top box system. Note that these records arrive as vari-
able length records in pipe delimited format.

FIG. 13-C illustrates these two sample records 1603 and
1605 formatted into a table for human readability.

FIGS. 14-A-B-C illustrate an exemplary channel tune file
formatted for use by the Analytics Engine 140.

FIG. 14-A illustrates the record layout of both the
Unsorted Channel Tune File 130 and the Sorted Channel
Tune File in common format 134.

FIG. 14-B illustrates sample data in these record layouts
without program attribute, or demographics values popu-
lated.

FIG. 14-C illustrates sample data in these record layouts
with program attribute, and demographics values populated.
Process 230 adds the demographic data to the file. Process
240 add the program attribute information to the file.

FIGS. 15-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Channel Call Sign+Channel Source
Id+Set-top box+Tuner detail where the granularity is second
of day, according to one embodiment.

FIG. 15-A illustrates the Data Structure, according to one
embodiment. Fields 3010-3150 occur multiple times with
the number of occurrences large enough to hold all of the
combinations of Set-top box and Channel that normally
occur within a Service Group in one day. A typical value
may be 400 STB’s in a Service Group*1.5 tuners per STB*5
channel changes per day which results in 400%*1.5%*5=3,000
rows. Also note that for each row, the field STB-CHAN-
VIEWED-FLAG occurs 86400 times, or once for each
second of the day.

In order to reduce the size of this Data Structure, the
program can limit the period of analysis to a part of the day
such as prime time viewing hours.

FIG. 15-B illustrates sample data in this Data Structure,
according to one embodiment. Note that for each second of
the day, the program simply sets a 0 or 1 flag to indicate
whether or not the STB was tuned to that channel during that
second of the day. A 0 means not tuned, a 1 means tuned.

The Analytics Engine 140 populates each of the fields as
follows:

STB-CVD-MARKET 3010 is populated from MARKET
1810 in input file 518.

STB-CVD-SERVICE-GROUP 3020 is populated from
SERVICE-GROUP 1820 in input file 518.
STB-CVD-HUB 3030 is populated from HUB 1830 in input
file 518.

STB-CVD-HEADEND 3040 is populated from HEADEND
1840 in input file 518.
STB-CVD-CHANNEL-CALL-SIGN 3050 is populated
from CHANNEL-CALL-SIGN 1870 in input file 518.
STB-CVD-CHANNEL-SOURCE-ID 3060 is populated
from CHANNEL-SOURCE-ID 1880 in input file 518.
STB-CVD-STB-ID 3070 is populated from SET-TOP-
BOX-ID 1850 in input file 518.
STB-CVD-TUNER-INDEX 3080 is
TUNER-INDEX 1860 in input file 518.

The following fields require more complex processing to
populate.

populated from

15

40

45

50

60

o

5

34

STB-CHANNEL-VIEWING-SECONDS 3090 has this
definition:

For each set-top box+channel combination, count of the
number of seconds the set top box was tuned to the channel
during the day. This measures how much time the STB was
tuned to each channel.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying stb-chan-sub

From 1 by 1

Until stb-chan-sub>stb-chan-in-array

Move zero to

STB-Channel-Viewing-seconds (stb-chan-sub)

Perform varying second-sub

From 1 by 1 until

Second-sub>seconds-in-array

If STB-CHAN-VIEWED-FLAG (stb-chan-sub, sec-
ond-sub)=1
Compute

STB-Channel-Viewing-seconds(stb-chan-sub)=STB-
Channel-Viewing-seconds(stb-chan-sub)+1

End-if
End-perform
End-perform
STB-CHANNEL-TUNE-INS 3100 has this definition:
For each set-top box+channel combination, count of the
number of times the set-top box tuned to that channel during
the day. This measures the propensity of the viewer to
gravitate back to a channel after leaving it. A tune-in is
identified in the table by a STB channel viewed flag of 1 that
was immediately preceded by a STB channel viewed flag of
0. If the channel was tuned at the first second of the day, we
count that as a tune in.
The Analytics Engine 140 performs the following algo-
rithm to populate this field:
Perform varying stb-chan-sub
From 1 by 1
Until stb-chan-sub>stb-chan-in-array
Move zero to
STB-Channel-tune-ins (stb-chan-sub)
If STB-CHAN-VIEWED-FLAG (stb-chan-sub, 1)=1
Compute

STB-Channel-tune-ins(stb-chan-sub)=STB-Channel-
tune-ins(stb-chan-sub)+1
End-if
Perform varying second-sub
From 2 by 1 until
Second-sub>seconds-in-array
If STB-CHAN-VIEWED-FLAG (stb-chan-sub, sec-
ond-sub)=1
And
STB-CHAN-VIEWED-FLAG (stb-chan-sub, second-
sub-1)=0
Compute

STB-Channel-tune-ins(stb-chan-sub)=STB-Channel-
tune-ins(stb-chan-sub)+1
End-if

End-perform

End-perform

STB-CHAN-AVG-VIEWING-DURATION 3110 has this
definition:

Set-top box+Channel average viewing duration measures
the average length of time that the set-top box was tuned to
that channel.
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The Analytics Engine 140 performs the following algo-
rithm to populate this field:
Perform varying stb-chan-sub
From 1 by 1
Until stb-chan-sub>stb-chan-in-array
If STB-Channel-tune-ins (stb-chan-sub)>0
Compute

STB-Chan-Avg-viewing-duration(stb-chan-sub)=
STB-Channel-Viewing-seconds(stb-chan-sub)/
STB-Channel-tune-ins(stb-chan-sub)

End-if

End-perform

STB-CHAN-STAY-AWAY-SECS-TOTAL 3120 has this
definition:

For each set-top box+channel combination, count the
number of seconds the STB stays away from the channel,
but include only those tune-away events where the STB
returns to the channel soon thereafter, such as within 300
seconds or five minutes, and total this for the day. This
measures the propensity of the viewer to return to the
channel after leaving it.

The Analytics Engine 140 performs an algorithm to
populate this field. The algorithm is shown in the source
code.

STB-CHAN-STAY-AWAY-TUNE-COUNT 3130 has this
definition:

For each set-top box+channel combination, count of the
number of times the set top box goes away from the channel
and then returns soon thereafter, totaled for the day. This
measures how often the viewer leaves the channel only to
return soon thereafter (for example, within 300 seconds).

The Analytics Engine 140 performs an algorithm to
populate this field. The algorithm is shown in the source
code.

STB-CHAN-AVG-STAY-AWAY-SECS 3140 has this
definition:

For each set-top box+channel combination, this is a
measure of the average stay away seconds, for those channel
changes on the STB that qualify as stay-away channel
changes. This produces an average of how long the viewer
stays away when the viewer leaves the channel only to return
soon thereafter.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

If Stb-chan-stay-away-tune-count (stb-chan-sub)>0

Compute Stb-chan-avg-stay-away-secs(stb-chan-
sub)= Stb-chan-stay-away-secs-total (stb-chan-
sub)/Stb-chan-stay-away-tune-count(stb-chan-
sub)
End-if
FIGS. 16-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Set-top box+Tuner detail where the
granularity is second of day, according to one embodiment.
FIG. 16-A illustrates the Data Structure, according to one
embodiment. Fields 3210-3310 occur multiple times with
the number of occurrences large enough to hold all of the
combinations of Set-top box and Tuner that normally occur
within a Service Group in one day. A typical value may be
400 STB’s in a Service Group with perhaps tuning data from
1.5 tuners per box on average which results in 400%1.5=600
rows. For each row, the field STB-VIEWED-FLAG occurs
86400 times, or once for each second of the day. Also, for
each row, the field STB-TUNE-IN-FLAG occurs 86400
times, or once for each second of the day.
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In order to reduce the size of this Data Structure, the
program can limit the period of analysis to a part of the day
such as prime time viewing hours.

FIG. 16-B illustrates sample data in this Data Structure,
according to one embodiment. Note that for each second of
the day, the program simply sets a 0 or 1 flag to indicate
whether or not the STB was tuned to any channel during that
second of the day. A 0 means not tuned, a 1 means tuned.
Also, note that for each second of the day, the program
simply sets a O or 1 flag to indicate whether or not the STB
had a tune-in event during that second of the day.

The Analytics Engine 140 populates each of the fields as
follows:

STB-VD-MARKET 3210 is populated from MARKET
1810 in input file 528.

STB-VD-SERVICE-GROUP 3220 is populated from SER-
VICE-GROUP 1820 in input file 528.

STB-VD-HUB 3230 is populated from HUB 1830 in input
file 528.

STB-VD-HEADEND 3240 is populated from HEADEND
1840 in input file 528.

STB-VD-STB-ID 3250 is populated from SET-TOP-BOX-
1D 1850 in input file 528.

STB-VD-TUNER-INDEX 3260 is populated from TUNER-
INDEX 1860 in input file 528.

The following fields require more complex processing to
populate.

STB-Viewing-seconds 3270 has this definition:

For each set-top box, count of the number of seconds the
set top box was tuned to some channel during the day. This
measures the quantity of viewing activity on the STB.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying stb-sub

From 1 by 1

Until stb-sub>stb-in-array

Move zero to

STB-Viewing-seconds (stb-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If STB-Viewed-flag (stb-sub, second-sub)=1
Compute
STB-Viewing-seconds(stb-sub)=STB-Viewing-sec-
onds(stb-sub)+1
End-if

End-perform

End-perform

STB-tune-ins 3280 has this definition:

For each set-top box, count of the number of times the
set-top box tuned to any channel during the day. This
measures the propensity of the viewer to change channels.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

PERFORM VARYING STB-SUB

FROM 1 BY 1

UNTIL STB-SUB>STB-IN-ARRAY

MOVE ZERO TO
STB-TUNE-INS (STB-SUB)

STB-TUNE-IN-FLAG (STB-SUB,
SUB)=1
COMPUTE
STB-TUNE-INS(STB-SUB)=STB-TUNE-INS(STB-

SUB)+1
END-IF
END-PERFORM.

IF SECOND-
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STB-Average-viewing-duration 3290 has this definition:

Set-top box average viewing duration measures the aver-
age length of time that the STB is tuned to a channel.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying stb-sub

From 1 by 1

Until stb-sub>stb-in-array

Compute

STB-Average-viewing-duration(stb-sub)=STB-View-
ing-seconds(stb-sub)+/STB-tune-ins(stb-sub)

End-perform

FIGS. 17-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Channel Call Sign+Channel Source
1d detail where the granularity is second of day, according to
one embodiment.

FIG. 17-A illustrates the Data Structure, according to one
embodiment. Fields 3410-3670 occur multiple times with
the number of occurrences large enough to hold all of the
Channels that could be tuned to within a Service Group in
one day. A typical value may be 300 Channels available in
a Service Group resulting in 300 rows. Also note that for
each row, the field CHAN-STB-VIEWED-CHANNEL-
COUNT occurs 86400 times, or once for each second of the
day.

FIG. 17-B illustrates sample data in this Data Structure,
according to one embodiment. Note that for each second of
the day, the program is tallying the number of Set-top boxes
in the Service Group that were tuned to that channel.

At the end of the tallying process, a 0 means that no STB
tuned to that channel during that second. A 1 means that only
one STB tuned to the channel during that second of the day.
A number greater than 1 indicates the count of how many
STB’s tuned to that channel during that second of the day.

The Analytics Engine 140 populates each of the fields as
follows:

CHAN-VD-MARKET 3410 is populated from MARKET
1810 in input file 538.

CHAN-VD-SERVICE-GROUP 3420 is populated from
SERVICE-GROUP 1820 in input file 538.
CHAN-VD-HUB 3430 is populated from HUB 1830 in
input file 538.

CHAN-VD-HEADEND 3440 is populated from HEAD-
END 1840 in input file 538.
CHAN-VD-CHANNEL-CALL-SIGN 3450 is populated
from CHANNEL-CALL-SIGN 1870 in input file 538.
CHAN-VD-CHANNEL-SOURCE-ID 3460 is populated
from CHANNEL-SOURCE-ID 1880 in input file 538.
CHAN-BIT-RATE 3470 is populated from BIT-RATE 1970
in input file 538

SDV-OR-BROADCAST-CODE 3480 is populated from
SDV-OR-BROADCAST-CODE 1980 in input file 538
HIGH-DEF-OR-STD-DEF 3490 is populated from HIGH-
DEF-OR-STD-DEF 1990 in input file 538.

The following fields require more complex processing to
populate.

CHANNEL-VIEWING-SECONDS 3500 has this defini-
tion:

Channel viewing seconds measures at a channel level the
number of seconds during the day that at least one set-top
box was viewing the channel. When this value is low, it
indicates that this channel may be a good candidate to be a
switched channel in a Switched Digital Video environment.
When this value is high it indicates that the channel may be
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a good candidate to be a broadcast channel in a Switched
Digital Video environment. While this embodiment shows at
least one STB viewing the channel, this value could be set
to any desired variable. As a non-limiting example, count
seconds where greater than ten STB’s are viewing the
channel.
The Analytics Engine 140 performs the following algo-
rithm to populate this field:
Perform varying chan-sub
From 1 by 1
Until chan-sub>chan-in-array
Move zero to
Channel-Viewing-seconds (chan-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
Compute

Channel-Viewing-seconds(chan-sub)=Channel-View-
ing-seconds(chan-sub)+1
End-if

End-perform

End-perform

CHANNEL-NON-VIEWING-SECONDS 3510 has this
definition:

Channel non-viewing seconds measures at a channel level
the number of seconds during the day that no set-top box
was viewing the channel. When this value is high, it indi-
cates that this channel may be a good candidate to be a
switched channel in a Switched Digital Video environment.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Move zero to

Channel-Non-Viewing-seconds (chan-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)=0
Compute

Channel-Non-Viewing-seconds(chan-sub)=Channel-
Non-Viewing-seconds(chan-sub)+1

End-if

End-perform

End-perform

CHANNEL-ONE-STB-VIEWING-SECONDS 3520 has
this definition:

Channel one STB viewing seconds measures at a channel
level the number of seconds during the day that only one
set-top box was viewing the channel. While this embodi-
ment shows one STB viewing the channel, this value could
be set to any desired variable. As a non-limiting example,
count seconds where greater than ten STB’s are viewing the
channel.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Move zero to

Channel-one-STB-Viewing-seconds (chan-sub)
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Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)=1
Compute

Channel-one-STB-Viewing-seconds(chan-sub)=Chan-
nel-one-STB-Viewing-seconds(chan-sub)+1

End-if

End-perform

End-perform

AGG-CHANNEL-VIEWING-SECONDS 3530 has this
definition:

Aggregate channel viewing seconds measures at a chan-
nel level the number of seconds of viewing of the channel
during the day. When more STB’s that are concurrently
tuned to the channel then this value is higher. The higher this
value the more popular the channel is. Advertisers would
want to know this.

When this value is high it indicates that the channel may
be a good candidate to be a broadcast channel in a Switched
Digital Video environment.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Move zero to

Agg-Channel-Viewing-seconds (chan-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
Compute

Agg-Channel-Viewing-seconds(chan-sub)=Agg-
Channel-Viewing-seconds(chan-sub)+CHAN-
STB-VIEWED-CHANNEL-COUNT(chan-sub,
second-sub)

End-if

End-perform

End-perform

PCT-OF-DAY-ONLY-ONE-STB-VIEWG-CHAN
has this definition:

Percent of the day when only one STB is viewing the
channel is calculated as Channel-one-STB-Viewing-sec-
onds/seconds-in-day. When this value is high, it indicates
that this channel may be a good candidate to be a switched
channel in a Switched Digital Video environment. When this
value is high it indicates that the advertising reach is low.
While this embodiment shows one STB viewing the chan-
nel, this value could be set to any desired variable as
described for field CHANNEL-ONE-STB-VIEWING-SEC-
ONDS 3520.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Compute

3540

Pct-of-day-only-one-stb-viewg-chan(chan-sub)
=Channel-one-STB-Viewing-seconds(chan-sub)/
Seconds-in-day*100

End-perform
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PCT-OF-DAY-NO-STB-VIEWING-CHANNEL
has this definition:

Percent of the day when no STB is viewing the channel
is calculated as Channel-Non-Viewing-seconds/seconds-in-
day. When this value is high, it indicates that this channel
may be a good candidate to be a switched channel in a
Switched Digital Video environment. When this value is
high it indicates that for much of the day no one is watching
the channel thus advertising during those times would yield
no benefit.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Compute

3550

Pct-of-day-no-stb-viewing-channel(chan-sub)=Chan-
nel-Non-Viewing-seconds(chan-sub)/Seconds-in-
day*100

End-perform

PCT-OF-DAY-VIEWING-CHANNEL 3560 has this defi-
nition:

Percent of the day when the channel is being viewed is
calculated as Channel-Viewing-seconds/seconds-in-day.
When this value is high, it indicates that this channel may be
a good candidate to be a broadcast channel in a Switched
Digital Video environment.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Compute
Pct-of-day-viewing-channel(chan-sub)=Channel-
Viewing-seconds(chan-sub)/Seconds-in-day* 100

End-perform

PEAK-VIEWING-COUNT-FOR-CHANNEL 3570 has
this definition:

Peak viewing count for channel measures how many
STB’s are tuned to the channel during its peak viewing
second.

Peak-viewing-second-for-chan can be compared with
Peak-usage-second-by-STB-view which measures the peak
viewing second based on the number of STB’s viewing all
the channels combined. This will tell whether the peak for
this channel is significantly different from the peak viewing
second for all the channels together. When the peak for this
channel occurs near the peak for all the channels, it indicates
that the program being aired on this channel draws strong
viewership ratings even in a crowd.

PEAK-VIEWING-SECOND-FOR-CHAN 3580 has this
definition:

Peak viewing second for channel measures the second of
the day when the most STB’s are tuned to this channel. This
measures the time of day when the most people are tuned to
this channel. Advertisers would like to know this.

The Analytics Engine 140 performs the following algo-
rithm to populate both of these fields:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Move zero to

Peak-viewing-count-for-channel (chan-sub)

Move zero to

Peak-viewing-second-for-channel (chan-sub)
Move zero to peak-chan-viewed-temp
Move zero to peak-chan-viewed-sec-temp
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Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>peak-chan-viewed-temp
Move CHAN-STB-VIEWED-CHANNEL-COUNT
(chan-sub, second-sub) to peak-chan-viewed-
temp
move second-sub to peak-chan-viewed-sec-temp
End-if
End-perform
Move peak-chan-viewed-sec-temp to
Peak-viewing-second-for-channel (chan-sub)
Move peak-chan-viewed-temp to
Peak-viewing-count-for-channel (chan-sub)

End-perform

AGG-VIEWING-AT-THIS-CHAN-PEAK 3590 has this
definition:

Aggregate channel viewing at this channel’s peak mea-
sures how much aggregate viewing is happening when this
channel is at its peak. This allows us to measure how this
channel stacks up to other channels when this channel is at
its best.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Move Peak-viewing-second-for-channel (chan-sub) to

peak-second-temp

Move zero to Agg-viewing-at-this-chan-peak (chan-sub)

Do calc-other-viewing

End-perform

calc-other-viewing.

Perform varying chan-sub-for-peak

From 1 by 1

Until chan-sub-for-peak>chan-in-array

Compute

Agg-viewing-at-this-chan-peak(chan-sub)=Agg-view-
ing-at-this-chan-peak(chan-sub)+CHAN-STB-
VIEWED-CHANNEL-COUNT (chan-sub-for-
peak,peak-second-temp)

End-perform

PCT-OF-PEAK-VIEW-BY-THIS-CHANPEAK 3600 has
this definition:

Percent of peak viewership by this channel’s peak mea-
sures what part of the total viewing audience is tuned to this
channel during this channel’s peak viewing period. This
measures the popularity of this channel’s best program
compared to other programs running at the same time.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

If Agg-viewing-at-this-chan-peak (chan-sub)>0
Compute
Pct-of-peak-view-by-this-chanpeak(chan-sub)=Peak-

viewing-count-for-channel(chan-sub)/ Agg-view-
ing-at-this-chan-peak(chan-sub)* 100

End-if
End-perform
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PCT-OF-PEAK-VIEW-BY-STB-VIEWNG 3610 has this
definition:

Percent of peak viewership by STB Viewing measures
what part of the viewing audience is tuned to this channel
during the peak viewing period for all the channels when
peak second is the most active second based on all the STB’s
viewing. This measures the viewing strength of this channel
compared to the other channels during the peak viewing
second.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Compute Pct-of-peak-view-by-STB-viewng(chan-
sub)=CHAN-STB-VIEWED-CHANNEL-
COUNT(chan-sub,Peak-usage-second-by-STB-
view)/By-sec-agg-chan-viewed-count(Peak-
usage-second-by-STB-view)* 100

End-perform

CHAN-VIEWED-DURING-PEAK-FLAG 3620 has this
definition:

Channel viewed during peak flag identifies the channels
that were viewed during the peak second of the day when
peak second is the most active second based on all the STB’s
viewing.

For this channel, this identifies whether or not any STB
was tuned to it during the peak viewing second.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, Peak-usage-second-by-STB-view)>0
Move “Y” to Chan-viewed-during-peak-flag (chan-
sub)
Else
Move “N” to Chan-viewed-during-peak-flag (chan-
sub)
End-if

End-perform

PEAK-PERIOD-DURATION-IN-SECONDS 3630 has
this definition:

Peak duration in seconds is an input variable that is used
to specify the length of the peak viewing period. For
example, 30 minutes would be 1,800 seconds.

The Analytics Engine 140 assigns the value to this field.

CHAN-VIEWED-SECS-DURING-PEAK 3640 has this
definition:

Channel viewed seconds during peak identifies the num-
ber of seconds during the peak viewing window that this
channel was viewed by at least one STB. This metric is
useful for capacity planning to identify the amount of time
during the peak period that this channel is viewed.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Move zero to Chan-viewed-secs-during-peak (chan-sub)

Perform varying second-sub

From Peak-period-most-STB-activ-beg-sec by 1 until
Second-sub>=Peak-period-most-STB-activ-end-sec
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If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0

Compute Chan-viewed-secs-during-peak(chan-sub)=
Chan-viewed-secs-during-peak(chan-sub)+1
End-if

End-perform

End-perform

AGG-CHAN-VIEWED-SECS-DURING-PEAK
has this definition:

Aggregate Channel viewed seconds during peak identifies
the number of aggregate viewing seconds that this channel
captured during the peak viewing window. When multiple
STB’s are all tuned to the same channel for all or most of the
peak viewing window, this measures that. This is a measure
of channel popularity during the peak viewing window. As
the number of viewers increases this number increases.

From a capacity planning perspective, when this value is
high, it indicates that this channel may be a good candidate
to be a broadcast channel in a Switched Digital Video
environment.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Move zero to Agg-Chan-viewed-secs-during-peak (chan-

sub)

Perform varying second-sub

From Peak-period-most-STB-activ-beg-sec by 1 until
Second-sub>=Peak-period-most-STB-activ-end-sec
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
Compute

3650

Agg-Chan-viewed-secs-during-peak(chan-sub)=Agg-
Chan-viewed-secs-during-peak(chan-sub)+
CHAN-STB-VIEWED-CHANNEL-COUNT
(chan-sub,second-sub)

End-if

End-perform

End-perform

PCT-OF-PEAK-PERIOD-CHAN-WAS-VIEWED 3660
has this definition:

Percent of time the channel was viewed during peak
period measures how much of the time during the peak
viewing period that at least one STB was tuned to the
channel.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

Compute

Pct-of-peak-period-chan-viewed(chan-sub)=Chan-
viewed-secs-during-peak(chan-sub)/Peak-period-
duration-in-seconds*100

End-perform

FIGS. 18-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend detail where the granularity is second
of day, according to one embodiment.

FIG. 18-A illustrates the Data Structure, according to one
embodiment. Fields 3810-3940 hold data for one Service
Group in a Market. Also note that for each row, the fields
3860-3940 occur 86400 times, or once for each second of
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the day as described in field 3850. The fields 3860-3940 are
used to record second-of-day summaries.

FIG. 18-B illustrates sample data in this Data Structure,
according to one embodiment. CHAN-SOD-MARKET
3810 is populated from MARKET 1810 in input file 538.

CHAN-SOD-SERVICE-GROUP 3820 is populated from
SERVICE-GROUP 1820 in input file 538.

CHAN-SOD-HUB 3830 is populated from HUB 1830 in
input file 538.

CHAN-SOD-HEADEND 3840 is populated from HEAD-
END 1840 in input file 538.

The following fields require more complex processing to
populate.

BY-SEC-CHAN-VIEWED-COUNT 3860 has this defi-
nition:

By second, channel viewed count is for each second of the
day, a count of the number of channels that had viewing
activity of at least one STB tuned to the channel. While this
embodiment shows at least one STB viewing the channel,
this value could be set to any desired variable. As a non-
limiting example, count seconds where greater than ten
STB’s are viewing the channel.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to By-sec-chan-viewed-count (second-sub)

Perform varying chan-sub

From 1 by 1 until
chan-sub>chan-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
Compute
By-sec-chan-viewed-count(second-sub)=By-sec-chan-
viewed-count(second-sub)+1
End-if

End-perform

End-perform

BY-SEC-NO-CHAN-VIEWED-COUNT 3870 has this
definition:

By second, no channel viewed count is for each second of
the day, count the number of channels that had no viewing
activity.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to By-sec-no-chan-viewed-count (second-sub)

Perform varying chan-sub

From 1 by 1 until
chan-sub>chan-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)=0
Compute
By-sec-no-chan-viewed-count(second-sub)=By-sec-
no-chan-viewed-count(second-sub)+1
End-if

End-perform

End-perform

BY-SEC-AGG-CHAN-VIEWED-COUNT 3880 has this
definition:

By second, aggregate channel viewed count is for each
second of the day, count the number of different set-top
boxes that were tuned to all the channels combined.
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This is the second of the day when the most people are
tuned to the system. The is the time when the demand on
system capacity is greatest.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to

By-sec-agg-chan-viewed-count (second-sub)

Perform varying chan-sub

From 1 by 1 until

chan-sub>chan-in-array

If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
Compute

By-sec-agg-chan-viewed-count(second-sub)=By-sec-

agg-chan-viewed-count(second-sub)+CHAN-

STB-VIEWED-CHANNEL-COUNT(chan-sub,
second-sub)

End-if

End-perform

End-perform

BY-SEC-BANDWIDTH-REQD-QUANTITY 3890 has
this definition:

By second of the day, bandwidth required quantity is for
each second of the day, a count of the amount of bandwidth
required to service the channels being viewed, with band-
width measured in megabits per second. Capacity planners
would need to monitor this value to ensure that the system
can meet the demand. If this value rarely approaches the
installed capacity in the system, it may indicate that there is
excess capacity.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to

By-sec-bandwidth-reqd-quantity (second-sub)

Perform varying chan-sub

From 1 by 1 until
chan-sub>chan-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
Compute
By-sec-bandwidth-reqd-quantity(second-sub)=By-
sec-bandwidth-reqd-quantity (second-sub)+
CHAN-BIT-RATE(chan-sub)

End-if

End-perform

End-perform

BY-SEC-SDV-CHAN-VIEWED-COUNT 3900 has this
definition:

By second, SDV channel viewed count is for each second
of the day, a count of the number of Switched Digital Video
channels that had viewing activity. In a Switched Digital
Video environment when this value is consistently low it
may indicate an opportunity to add additional switched
channels.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to

By-sec-SDV-chan-viewed-count (second-sub)
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Perform varying chan-sub
From 1 by 1 until
chan-sub>chan-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
And SDV-OR-BROADCAST-CODE (chan-sub)="B’
Compute

By-sec-SDV-chan-viewed-count(second-sub)=By-sec-
SDV-chan-viewed-count(second-sub)+1
End-if

End-perform

End-perform

BY-SEC-BCAST-CHAN-VIEWED-COUNT 3910 has
this definition:

By second, Broadcast channel viewed count is for each
second of the day, a count of the number of Broadcast
channels that had viewing activity.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to

By-sec-bcast-chan-viewed-count (second-sub)

Perform varying chan-sub

From 1 by 1 until

chan-sub>chan-in-array

If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0

And SDV-OR-BROADCAST-CODE (chan-sub)="B’
Compute

By-sec-beast-chan-viewed-count(second-sub)=By-
sec-beast-chan-viewed-count(second-sub)+1

End-if

End-perform

End-perform

BY-SEC-STD-DEF-CHAN-VIEWED-CNT 3920 has
this definition:

By second, Standard Definition channel viewed count is
for each second of the day, a count of the number of
Standard Definition channels that had viewing activity. This
number is useful from a network engineering perspective.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to

By-sec-Std-Det-chan-viewed-cnt (second-sub)

Perform varying chan-sub

From 1 by 1 until

chan-sub>chan-in-array

If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0

And HIGH-DEF-OR-STD-DEF (chan-sub)=‘SD’
Compute

By-sec-Std-Def-chan-viewed-cnt(second-sub)=By-
sec-Std-Def-chan-viewed-cnt(second-sub)+1
End-if
End-perform
End-perform
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BY-SEC-HIGH-DEF-CHAN-VIEW-CNT 3930 has this
definition:

By second, High Definition channel viewed count is for
each second of the day, a count of the number of High
Definition channels that had viewing activity. This number
is useful from a network engineering perspective.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

Move zero to

By-sec-High-Def-chan-view-cnt (second-sub)

Perform varying chan-sub

From 1 by 1 until
chan-sub>chan-in-array
If CHAN-STB-VIEWED-CHANNEL-COUNT (chan-
sub, second-sub)>0
And HIGH-DEF-OR-STD-DEF (chan-sub)="HD’
Compute

By-sec-High-Def-chan-view-cnt(second-sub)=By-sec-
High-Def-chan-view-cnt(second-sub)+1
End-if

End-perform

End-perform

TUNE-INS-PER-SECOND-COUNT 3940 has this defi-
nition:

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Tune-in’s per second are tallied at the time of loading the
data array so no additional calculations are needed at this
point.

FIGS. 19-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend summary statistics where the granu-
larity is daily, according to one embodiment.

FIG. 19-A illustrates the Data Structure, and FIG. 19-B
illustrates sample data in this Data Structure, according to
one embodiment. Fields 4210-4460 require one record to
hold all of the data for one Service Group in a Market.

FIG. 19-B illustrates sample data in this Data Structure,
according to one embodiment.

CHAN-CDS-MARKET 4210 is populated from MAR-
KET 1810 in input file 538.

CHAN-CDS-SERVICE-GROUP 4220 is populated from
SERVICE-GROUP 1820 in input file 538.

CHAN-CDS-HUB 4230 is populated from HUB 1830 in
input file 538.

CHAN-CDS-HEADEND 4240 is populated from HEAD-
END 1840 in input file 538.

The following fields require more complex processing to
populate.

PEAK-PERIOD-DURATION-IN-SECONDS
this definition:

Peak period duration in seconds records the duration of
the peak period in seconds. This is a user chosen value such
as 30 minutes which would be 1800 seconds.

PEAK-PERIOD-MOST-CHAN-VIEW-BEG-SEC 4270
has this definition:

Peak period (measured in) most channels viewed begin-
ning second records the second which marks the beginning
of the peak viewing window when peak is based on largest
number of channels viewed.

4260 has
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The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Compute Peak-period-most-chan-view-beg-sec=Peak-
usage-second-by-chan-view—(Peak-period-dura-
tion-in-seconds/2)

Note: If the beginning of the peak period would fall in the
previous day, then set it to the first second of the day, since
we only process the current day.

PEAK-PERIOD-MOST-CHAN-VIEW-END-SEC 4280
has this definition:

Peak period (measured in) most channels viewed ending
second records the second which marks the ending of the
peak viewing window when peak is based on largest number
of channels viewed.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Compute Peak-period-most-chan-view-end-sec=Peak-
usage-second-by-chan-view+(Peak-period-dura-
tion-in-seconds/2)

Note: If the end of the peak period would fall in the next
day, then set it to the last second of the day, since we only
process the current day.

PEAK-PERIOD-MOST-STB-ACTIV-BEG-SEC
has this definition:

Peak period (measured in) most set-top boxes active
beginning second records the second which marks the
beginning of the peak viewing window when peak is based
on largest number of active set-top boxes.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

4290

Compute Peak-period-most-STB-activ-beg-sec=Peak-
usage-second-by-STB-view-(Peak-period-dura-
tion-in-seconds/2)

Note: If the beginning of the peak period would fall in the
previous day, then set it to the first second of the day, since
we only process the current day.

PEAK-PERIOD-MOST-STB-ACTIV-END-SEC
has this definition:

Peak period (measured in) most set-top boxes active
ending second records the second which marks the ending of
the peak viewing window when peak is based on largest
number of active set-top boxes.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

4300

Compute Peak-period-most-STB-activ-end-sec=Peak-
usage-second-by-STB-view+(Peak-period-dura-
tion-in-seconds/2)

Note: If the end of the peak period would fall in the next
day, then set it to the last second of the day, since we only
process the current day.

PEAK-USAGE-IN-MBITS-PER-SEC 4320 has this defi-
nition:

Peak usage in megabits per second is the highest band-
width usage in megabits per second that was recorded during
the day.

This measures the capacity in Megabits per second
required to deliver the channels being viewed during the
peak second of the day. If this value rarely approaches the
installed capacity in the system, it may indicate that there is
excess capacity.

PEAK-USAGE-SECOND-IN-MBITS-PER 4330 has this
definition:

Peak usage second captures the second of the day when
this peak usage occurred.



US RE50,079 E

49
The Analytics Engine 140 performs the following algo-
rithm to populate both of these fields:
Move zero to Peak-usage-in-mbits-per-sec
Move zero to Peak-usage-in-mbits-per-sectmp
Move zero to Peak-usage-second-in-mbits-per
Move zero to Peak-usage-second-in-mbits-tmp
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array

If BY-SEC-BANDWIDTH-REQD-QUANTITY (second- !

sub)>Peak-usage-in-mbits-per-sectmp

Move BY-SEC-BANDWIDTH-REQD-QUANTITY
(second-sub) to
Peak-usage-in-mbits-per-sectmp

move second-sub to Peak-usage-second-in-mbits-tmp

End-if

End-perform

Move Peak-usage-second-in-mbits-tmp to

Peak-usage-second-in-mbits-per

Move Peak-usage-in-mbits-per-sectmp to

Peak-usage-in-mbits-per-sec

PCT-OF-PEAK-TO-BE-NEAR-THRESHOLD 4340 has
this definition:

Percent of peak to be near threshold is a system defined
variable. It allows the analyst to specify a percentage of the
peak usage that is considered to be near the threshold of
system capacity.

The Analytics Engine 140 assigns a value as follows:

Move 0.90 to Pct-of-peak-to-be-near-threshold

NEAR-PEAK-THRESHOLD-IN-MBITS-PER 4350 has
this definition:

Near peak threshold in megabits per second is the thresh-
old value that is used to determine whether the network
usage during any particular second is near the peak. For
example, is the usage during any second of the day >90% of
the peak usage second of the day?

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Compute Near-peak-threshold-in-mbits-per=Peak-
usage-in-mbits-per-sec*Pct-of-peak-to-be-near-
threshold [e.g.: 0.90]

COUNT-OF-SEC-MBITS-NEAR-PEAK 4360 has this
definition:

Count of seconds megabit near peak is a count of the
number of seconds in the day when the megabits per second
needed to deliver the channels being viewed is near the peak
where peak is calculated as being within x percent of the
peak usage for the day, measured in megabits per second.
This measures the load on the system and tells how sustained
that load is. For network capacity planning we can tell
whether the load is a short spike or a sustained high volume.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Move zero to Count-of-sec-mbits-near-peak

Perform varying second-sub

From 1 by 1 until

Second-sub>seconds-in-array

If BY-SEC-BANDWIDTH-REQD-QUANTITY (second-

sub)>
Near-peak-threshold-in-mbits-per

Compute Count-of-sec-mbits-near-peak=Count-of-

sec-mbits-near-peak+1

End-if
End-perform
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PCT-OF-DAY-MBITS-NEAR-PEAK 4370 has this defi-
nition:

Percent of day megabits near peak is a calculated value
that tells the percentage of the day that the bandwidth usage
in megabits per second is near the peak.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Compute Pct-of-day-mbits-near-peak=Count-of-sec-
mbits-near-peak/seconds-in-array*100

MAX-TUNE-INS-PER-SECOND 4390 has this defini-
tion:

Maximum tune-in’s per second measures the number of
tune-in events on the busiest second of the day when busy
is measured by number of tune-in’s. This is useful from a
capacity planning perspective to be sure that the SDV
system has capacity to handle the volume of tune requests
with a proper amount of spare capacity.

MAX-TUNE-INS-SEC-OF-DAY 4400 has this defini-
tion:

Maximum tune-in’s second of the day records the second
of the day during which the maximum number of tune-in’s
occurred.

The Analytics Engine 140 performs the following algo-
rithm to populate both of these fields:

Move zero to Max-tune-ins-per-second

Move zero to Max-tune-ins-per-second-temp

Move zero to Max-tune-ins-sec-of-day

Move zero to Max-tune-ins-sec-of-day-temp

Perform varying second-sub

From 1 by 1 until

Second-sub>seconds-in-array

If tune-ins-per-second-count (second-sub)>Max-tune-ins-

per-second-temp

Move tune-ins-per-second-count (second-sub) to
Max-tune-ins-per-second-temp

move second-sub to Max-tune-ins-sec-of-day-temp

End-if

End-perform

Move Max-tune-ins-per-second-temp to

Max-tune-ins-per-second

Move Max-tune-ins-sec-of-day-temp to

Max-tune-ins-sec-of-day

PEAK-USAGE-BY-CHAN-VIEWED-CNT 4420 has
this definition:

Peak usage by channel viewed count measures the num-
ber of different channels being viewed on the busiest second
of the day when busy is measured by number of channels
viewed.

PEAK-USAGE-SECOND-BY-CHAN-VIEW 4430 has
this definition:

Peak usage second (of the day) by channels being viewed
records second of the day during which the maximum
number of channels are being viewed.

This is the second of the day when the viewers are tuned
to the most different channels. This is important from an
advertiser’s perspective to see when the viewing audience is
most distributed. This is important from a capacity planning
perspective to be sure that the SDV system has capacity to
handle the volume of channels being viewed with a proper
amount of spare capacity.

The Analytics Engine 140 performs the following algo-
rithm to populate both of these fields:

Move zero to Peak-usage-by-chan-viewed-cnt

Move zero to Peak-usage-by-chan-viewed-cnt-tmp

Move zero to Peak-usage-second-by-chan-view

Move zero to Peak-usage-second-by-chan-view-tmp
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Perform varying second-sub

From 1 by 1 until

Second-sub>seconds-in-array

If BY-SEC-CHAN-VIEWED-COUNT (second-sub)>

Peak-usage-by-chan-viewed-cnt-tmp

Move BY-SEC-CHAN-VIEWED-COUNT (second-
sub) to
Peak-usage-by-chan-viewed-cnt-tmp

move second-sub to
Peak-usage-second-by-chan-view-tmp

End-if

End-perform

Move Peak-usage-by-chan-viewed-cnt-tmp to

Peak-usage-by-chan-viewed-cnt

Move Peak-usage-second-by-chan-view-tmp to

Peak-usage-second-by-chan-view

PEAK-USAGE-BY-STB-VIEWING-CNT 4440 has this
definition:

Peak usage by STB viewing count measures the number
of different set-top boxes tuned to the system during the
busiest second of the day.

PEAK-USAGE-SECOND-BY-STB-VIEW 4450 has this
definition:

Peak usage second (of the day) by set-top boxes being
viewed records the second of the day during which the
maximum number of different set-top boxes are tuned to the
system.

This is important from an advertisers perspective to see
when the viewing audience is largest.

The Analytics Engine 140 performs the following algo-
rithm to populate both of these fields:

Move zero to Peak-usage-by-STB-viewing-cnt

Move zero to Peak-usage-by-STB-viewing-tmp

Move zero to Peak-usage-second-by-STB-view

Move zero to Peak-usage-second-by-STB-tmp

Perform varying second-sub

From 1 by 1 until

Second-sub>seconds-in-array

If BY-SEC-AGG-CHAN-VIEWED-COUNT (second-

sub)>

Peak-usage-by-STB-viewing-tmp

Move BY-SEC-AGG-CHAN-VIEWED-COUNT (sec-
ond-sub) to
Peak-usage-by-STB-viewing-tmp

move second-sub to
Peak-usage-second-by-STB-tmp

End-if

End-perform

Move Peak-usage-by-STB-viewing-tmp to

Peak-usage-by-STB-viewing-cnt

Move Peak-usage-second-by-STB-tmp to

Peak-usage-second-by-STB-view

AGG-STB-VIEW-AT-PEAK-SEC-OFDAY 4460 has this
definition:

Aggregate STB viewing at the peak second of the day
measures how many different STB’s were tuned to all the
channels combined during the peak second of the day when
peak is measured by STB count.

The Analytics Engine 140 performs the following algo-
rithm to populate both of these fields:

Move zero to Agg-STB-view-at-peak-sec-ofday

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array
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Compute

Agg-STB-view-at-peak-sec-ofday=Agg-STB-view-at-
peak-sec-ofday+CHAN-STB-VIEWED-CHAN-
NEL-COUNT (chan-sub,Peak-usage-second-by-
STB-view)

End-perform

FIGS. 20-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Demographic Category 1+Demo-
graphic Category 2 detail where the granularity is second of
day, according to one embodiment.

FIG. 20-A illustrates the Data Structure, according to one
embodiment. Fields 4810-5070 occur multiple times with
the number of occurrences large enough to hold all of the
Demographic Category combinations that could be tuned to
within a Service Group in one day. A typical value may be
100 Demographic Category combinations in a Service
Group resulting in 100 rows. Also note that for each row, the
field DEMO-STB-VIEWED-COUNT occurs 86400 times,
or once for each second of the day.

FIG. 20-B illustrates sample data in this Data Structure,
according to one embodiment. Note that for each second of
the day, the program is tallying the number of Set-top boxes
having the indicated Demographic Category in the Service
Group that were tuned to any channel.

At the end of the tallying process, a 0 means that no STB
having that Demographic Category tuned-in during that
second. A 1 means that only one STB having that Demo-
graphic Category tuned-in during that second of the day. A
number greater than 1 indicates the count of how many
STB’s having that Demographic Category tuned-in tuned-in
during that second of the day.

DEMO-VD-MARKET 4810 is populated from MAR-
KET 1810 in input file 558.

DEMO-VD-SERVICE-GROUP 4820 is populated from
SERVICE-GROUP 1820 in input file 558.

DEMO-VD-HUB 4830 is populated from HUB 1830 in
input file 558.

DEMO-VD-HEADEND 4840 is populated from HEAD-
END 1840 in input file 558.

DEMO-VD-DEMOGRAPHIC-CAT-1 4850 is populated
from DEMOGRAPHIC-CATEGORY-1 2020 in input file
166.

DEMO-VD-DEMOGRAPHIC-CAT-2 4860 is populated
from DEMOGRAPHIC-CATEGORY-2 2030 in input file
166.

The following fields require more complex processing to
populate.

DEMO-VIEWING-SECONDS 4880 has this definition:

Demographic viewing seconds measures at a demo-
graphic level the number of seconds during the day that at
least one set-top box having this demographic was tuned-in.
When this value is low, it indicates that people in this
demographic are not watching television. While this
embodiment shows at least one STB with the demographic
viewing, this value could be set to any desired variable. As
a non-limiting example, count seconds where greater than
ten STB’s having the demographic are viewing.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Move zero to

Demo-Viewing-seconds (demo-sub)
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Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If DEMO-STB-VIEWED-COUNT (demo-sub, sec-
ond-sub)>0
Compute

Demo-Viewing-seconds(demo-sub)=Demo-Viewing-
seconds(demo-sub)+1
End-if

End-perform

End-perform

DEMO-NON-VIEWING-SECONDS 4890 has this defi-
nition:

Demographic non-viewing seconds measures at a demo-
graphic level the number of seconds during the day that no
set-top box having this demographic was tuned-in. When
this value is high, it indicates that people in this demo-
graphic are not watching television.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Move zero to

Demo-Non-Viewing-seconds (demo-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If DEMO-STB-VIEWED-COUNT (demo-sub, sec-
ond-sub)=0
Compute

Demo-Non-Viewing-seconds(demo-sub)=Demo-Non-
Viewing-seconds(demo-sub)+1

End-if

End-perform

End-perform

DEMO-ONE-STB-VIEWING-SECONDS 4900 has this
definition:

Demographic one STB viewing seconds measures at a
demographic level the number of seconds during the day
that only one set-top box having this demographic was
tuned-in. While this embodiment shows at least one STB
with the demographic viewing, this value could be set to any
desired variable. As a non-limiting example, count seconds
where greater than ten STB’s having the demographic are
viewing.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Move zero to

Demo-one-STB-Viewing-seconds (demo-sub)

Perform varying second-sub

From 1 by 1 until

Second-sub>seconds-in-array

If DEMO-STB-VIEWED-COUNT (demo-sub, sec-
ond-sub)=1
Compute

Demo-one-STB-Viewing-seconds(demo-sub)=Demo-
one-STB-Viewing-seconds(demo-sub)+1
End-if
End-perform
End-perform
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AGG-DEMO-VIEWING-SECONDS 4910 has this defi-
nition:

Aggregate demographic viewing seconds measures at a
demographic level the number of total viewing seconds
during the day that STB’s having this demographic were
tuned-in. When more STB’s in this demographic are con-
currently tuned to any channel then this value is higher. The
higher this value the more this demographic watches tele-
vision. Advertisers would want to know this.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Move zero to

Agg-Demo-Viewing-seconds (demo-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If DEMO-STB-VIEWED-COUNT (demo-sub, sec-
ond-sub)>0
Compute

Agg-Demo-Viewing-seconds(demo-sub)=Agg-Demo-
Viewing-seconds(demo-sub)+DEMO-STB-
VIEWED-COUNT(demo-sub,second-sub)

End-if

End-perform

End-perform

PCT-OF-DAY-ONLY-ONE-STB-VIEWG-DEMO 4920
has this definition:

Percent of the day when only one STB having this
demographic is tuned-in (viewing television) is calculated as
Demo-one-STB-Viewing-seconds/seconds-in-day. ~ When
this value is high it indicates that the advertising reach is
low.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Compute

Pct-of-day-only-one-stb-viewg-demo(demo-sub)=
Demo-one-STB-Viewing-seconds(demo-sub)/
Seconds-in-day*100

End-perform

PCT-OF-DAY-NO-STB-VIEWING-DEMO 4930 has this
definition:

Percent of the day when no STB having this demographic
is tuned-in (viewing television) is calculated as Demo-Non-
Viewing-seconds/seconds-in-day. When this value is high it
indicates that for much of the day no one from this demo-
graphic is watching television thus advertising during those
times would yield no benefit.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Compute

Pct-of-day-no-stb-viewing-demo(demo-sub)=Demo-
Non-Viewing-seconds(demo-sub)/Seconds-in-
day*100

End-perform
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PCT-OF-DAY-VIEWING-DEMO 4940 has this defini-
tion:

Percent of the day when this demographic is viewing
television is calculated as Demo-Viewing-seconds/seconds-
in-day. When this value is high, it indicates that STB’s
having this demographic view a lot of television.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Compute

Pct-of-day-viewing-demo(demo-sub)=Demo-View-
ing-seconds(demo-sub)/Seconds-in-day*100
End-perform

PEAK-VIEWING-COUNT-FOR-DEMO 4960 has this
definition:

Peak viewing count for demo measures how many STB’s
from this demographic are tuned-in during its peak viewing
second.

PEAK-VIEWING-SECOND-FOR-DEMO 4970 has this
definition:

Peak viewing second for demographic measures the sec-
ond of the day when the most STB’s having this demo-
graphic are tuned-in. This measures the time of day when the
most STB’s having this demographic are tuned-in. Adver-
tisers would like to know this.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Move zero to

Peak-viewing-count-for-demo (demo-sub)

Move zero to

Peak-viewing-second-for-demo (demo-sub)

Move zero to peak-demo-viewed-temp

Move zero to peak-demo-viewed-sec-temp

Perform varying second-sub

From 1 by 1 until
Second-sub>seconds-in-array
It DEMO-STB-VIEWED-COUNT (demo-sub, second-
sub)>peak-demo-viewed-temp
Move DEMO-STB-VIEWED-COUNT
(demo-sub, second-sub) to
peak-demo-viewed-temp
move second-sub to peak-demo-viewed-sec-temp
End-if
End-perform
Move peak-demo-viewed-sec-temp to
Peak-viewing-second-for-demo (demo-sub)
Move peak-demo-viewed-temp to
Peak-viewing-count-for-demo (demo-sub)

End-perform

AGG-VIEWING-AT-THIS-DEMO-PEAK 4980 has this
definition:

Aggregate demographic viewing at this demographic’s
peak measures how much aggregate viewing is happening
when this demographic is at its peak. This allows us to
measure how this demographic stacks up to other demo-
graphics when this demographic is at its best.
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The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Move Peak-viewing-second-for-demo (demo-sub)
to peak-second-temp

Move zero to
agg-viewing-at-this-demo-peak (demo-sub)

Do calc-other-viewing

End-perform

calc-other-viewing.

Perform varying demo-sub-for-peak

From 1 by 1

Until demo-sub-for-peak>demo-in-array
Compute

agg-viewing-at-this-demo-peak(demo-sub)=agg-view-
ing-at-this-demo-peak(demo-sub)+DEMO-STB-
VIEWED-COUNT(demo-sub-for-peak,peak-
second-temp)

End-perform

PCT-OF-PEAK-VIEW-BY-THIS-DEMOPEAK 4990 has
this definition:

Percent of peak viewership by this demographic’s peak
measures what part of the total viewing audience is from this
demographic during this demographic’s peak viewing
period. This measures the popularity of this demographic’s
best program compared to programs from other demograph-
ics running at the same time.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

If Agg-viewing-at-this-demo-peak (demo-sub)>0
Compute

Pct-of-peak-view-by-this-demopeak(demo-sub)=
Peak-viewing-count-for-demo(demo-sub)/ Agg-
viewing-at-this-demo-peak(demo-sub)*100

End-if

End-perform

PCT-OF-PEAK-VIEW-BY-STB-VIEWNG 5010 has this
definition:

Percent of peak viewership by STB viewing measures
what part of the viewing audience is from this demographic
during the peak viewing second for all the demographic
groups when peak second is the most active second based on
all the STB’s viewing. This measures the viewing strength
of this demographic compared to the other demographic
groups during the peak viewing second.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

If By-sec-agg-demo-viewed-count (Peak-usage-sec-

ond-by-STB-view)>0

Compute Pct-of-peak-view-by-STB-viewng(demo-
sub)=DEMO-STB-VIEWED-COUNT(demo-
sub,Peak-usage-second-by-STB-view)/By-sec-
agg-demo-viewed-count(Peak-usage-second-by-
STB-view)*100

End-if
End-perform
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DEMO-VIEWED-DURING-PEAK-FLAG 5020 has this
definition:

Demographic viewed during peak flag identifies the
demographic segments that were viewing during the peak
second of the day when peak second is the most active
second based on all the STB’s viewing. For this demo-
graphic, this identifies whether or not any STB identified by
this demographic was tuned-in during the peak viewing
second.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

If DEMO-STB-VIEWED-COUNT (demo-sub, Peak-
usage-second-by-STB-view)>0

Move “Y” to Demo-viewed-during-peak-flag
(demo-sub)

Else
Move “N” to Demo-viewed-during-peak-flag
(demo-sub)

End-if

End-perform

PEAK-PERIOD-DURATION-IN-SECONDS 5030 has
this definition:
Peak duration in seconds is an input variable that is used
to specify the length of the peak viewing period. For
example, 30 minutes would be 1,800 seconds.
DEMO-VIEWED-SECS-DURING-PEAK 5040 has this
definition:
Demographic viewed seconds during peak identifies the
number of seconds during the peak viewing window that at
least one STB having this demographic was tuned-in. This
metric measures whether or not people having this demo-
graphic view television during the peak viewing period.
The Analytics Engine 140 performs the following algo-
rithm to populate this field:
Perform varying demo-sub
From 1 by 1
Until demo-sub>demo-in-array
Move zero to
Demo-viewed-secs-during-peak (demo-sub)

Perform varying second-sub
From Peak-period-most-STB-activ-beg-sec by 1 until
Second-sub>Peak-period-most-STB-activ-end-sec

It DEMO-STB-VIEWED-COUNT (demo-sub, second-
sub)>0

Compute Demo-viewed-secs-during-peak(demo-
sub)= Demo-viewed-secs-during-peak(demo-
sub)+1

End-if

End-perform

End-perform

AGG-DEMO-VIEWED-SECS-DURING-PEAK
has this definition:

Aggregate Demographic viewed seconds during peak
identifies the number of aggregate viewing seconds captured
by STB’s having this demographic, during the peak viewing
window. When multiple STB’s all having the same demo-
graphic are all tuned to any channel for all or most of the
peak viewing window, this measures that. This metric mea-
sures how many STB’s having this demographic are tuned-
in during the peak viewing period. As the number of viewers
increases this number increases.
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The Analytics Engine 140 performs the following algo-
rithm to populate this field:
Perform varying demo-sub
From 1 by 1
Until demo-sub>demo-in-array
Move zero to
Agg-demo-viewed-secs-during-peak (demo-sub)
Perform varying second-sub
From Peak-period-most-STB-activ-beg-sec by 1 until
Second-sub>Peak-period-most-STB-activ-end-sec
If DEMO-STB-VIEWED-COUNT (demo-sub, sec-
ond-sub)>0
Compute

Agg-demo-viewed-secs-during-peak(demo-sub)=
Agg-demo-viewed-secs-during-peak(demo-sub)+
DEMO-STB-VIEWED-COUNT(demo-sub,sec-
ond-sub)

End-if

End-perform

End-perform

PCT-OF-PEAK-PERIOD-DEMO-VIEWED
this definition:

Percent of time the demographic was viewed during peak
period measures how much of the time during the peak
viewing window that at least one STB having this demo-
graphic was tuned-in.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

Compute

5060 has

Pct-of-peak-period-demo-was-viewed(demo-sub)=
demo-viewed-secs-during-peak(demo-sub)/Peak-
period-duration-in-seconds*100

End-perform

FIGS. 21-A-B illustrate an exemplary Data Structure for
use by the Analytics Engine 140 when processing channel
tune records where the analytics require Market+Service-
Group+Hub+Headend+Program Attribute 1+Program Attri-
bute 2 detail where the granularity is second of day, accord-
ing to one embodiment.

FIG. 21-A illustrates the Data Structure, according to one
embodiment. Fields 5210-5450 occur multiple times with
the number of occurrences large enough to hold all of the
Program Attribute 1 and Program Attribute 2 combinations
that could be tuned to within a Service Group in one day. A
typical value may be 100 Program Attribute 1 and Program
Attribute 2 combinations in a Service Group resulting in 100
rows. Also note that for each row, the field PROG-STB-
VIEWED-COUNT occurs 86400 times, or once for each
second of the day.

FIG. 21-B illustrates sample data in this Data Structure,
according to one embodiment. Note that for each second of
the day, the program is tallying the number of Set-top boxes
tuned to any program having that Program Attribute 1 and
Program Attribute 2 combinations in the Service Group.

At the end of the tallying process, a 0 means that no STB
tuned to any program having that Program Attribute 1 and
Program Attribute 2 combination during that second. A 1
means that only one STB tuned to any program having that
Program Attribute 1 and Program Attribute 2 combination
during that second. A number greater than 1 indicates the
count of how many STB’s tuned to any program having that
Program Attribute 1 and Program Attribute 2 combination
during that second of the day.
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The Analytics Engine 140 populates each of the fields as
follows:

PROG-VD-MARKET 5210 is populated from MARKET
1810 in input file 548.

PROG-VD-SERVICE-GROUP 5220 is populated from
SERVICE-GROUP 1820 in input file 548.

PROG-VD-HUB 5230 is populated from HUB 1830 in
input file 548.

PROG-VD-HEADEND 5240 is populated from HEAD-
END 1840 in input file 548.

PROG-VD-PROGRAM-ATTRIBUTE-1 5250 is popu-
lated from PROGRAM-ATTRIBUTE-1 2000 in input file
134/548.

PROG-VD-PROGRAM-ATTRIBUTE-2 5260 is popu-
lated from PROGRAM-ATTRIBUTE-2 2010 in input file
134/548.

The following fields require more complex processing to
populate.

PROG-VIEWING-SECONDS 5280 has this definition:

Program viewing seconds measures at a program attribute
level the number of seconds during the day that at least one
set-top box was tuned to a program having this program
attribute. When this value is low, it indicates that programs
having this program attribute are not being viewed very
much. While this embodiment shows one STB viewing
programs having this program attribute, this value could be
set to any desired variable. As a non-limiting example, count
seconds where greater than ten STB’s are viewing programs
having this program attribute.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Move zero to

Prog-Viewing-seconds (prog-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array It PROG-STB-
VIEWED-COUNT (prog-sub, second-sub)>0
Compute

Prog-Viewing-seconds(prog-sub)=Prog-Viewing-sec-
onds(prog-sub)+1
End-if

End-perform

End-perform

PROG-NON-VIEWING-SECONDS 5290 has this defi-
nition:

Program non-viewing seconds measures at a program
attribute level the number of seconds during the day that no
set-top box was tuned to a program having this program
attribute. When this value is high, it indicates that people do
not watch programs having this program attribute very
much.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Move zero to

Prog-Non-Viewing-seconds (prog-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If PROG-STB-VIEWED-COUNT (prog-sub, second-
sub)=0
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Compute

Prog-Non-Viewing-seconds(prog-sub)=Prog-Non-
Viewing-seconds(prog-sub)+1

End-if

End-perform

End-perform

PROG-ONE-STB-VIEWING-SECONDS 5300 has this
definition:

Program one STB viewing seconds measures at a program
attribute level the number of seconds during the day that
only one set-top box was tuned to a program having this
program attribute.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Move zero to

Prog-one-STB-Viewing-seconds (prog-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If PROG-STB-VIEWED-COUNT (prog-sub, second-
sub)=1
Compute

Prog-one-STB-Viewing-seconds(prog-sub)=Prog-one-
STB-Viewing-seconds(prog-sub)+1
End-if
End-perform
End-perform
AGG-PROG-VIEWING-SECONDS 5310 has this defi-
nition:
Aggregate program attribute viewing seconds measures at
a program attribute level the number of seconds during the
day that programs having this program attribute were being
viewed. When more STB’s are concurrently tuned to pro-
grams having this program attribute then this value is higher.
The higher this value the more popular the programs having
this program attribute are. Advertisers would want to know
this.
The Analytics Engine 140 performs the following algo-
rithm to populate this field:
Perform varying prog-sub
From 1 by 1
Until prog-sub>prog-in-array
Move zero to
Agg-Prog-Viewing-seconds (prog-sub)
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If PROG-STB-VIEWED-COUNT (prog-sub, second-
sub)>0
Compute

Agg-Prog-Viewing-seconds(prog-sub)=Agg-Prog-
Viewing-seconds(prog-sub)+PROG-STB-
VIEWED-COUNT (prog-sub,second-sub)

End-if

End-perform

End-perform

PCT-OF-DAY-ONLY-ONE-STB-VIEWG-PROG 5320
has this definition:

Percent of the day when only one STB is viewing pro-
grams having this program attribute is calculated as Prog-
one-STB-Viewing-seconds/seconds-in-day. When this value
is high it indicates that the advertising reach is low.
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The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Compute

P Pct-of-day-only-one-stb-viewg-prog(prog-sub)
=Prog-one-STB-Viewing-seconds(prog-sub)/
Seconds-in-day*100

End-perform

PCT-OF-DAY-NO-STB-VIEWING-PROG 5340 has this
definition:

Percent of the day when no STB is viewing programs
having this program attribute is calculated as Prog-Non-
Viewing-seconds/seconds-in-day. When this value is high it
indicates that for much of the day no one is viewing
programs having this program attribute thus advertising
during those times would yield no benefit.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Compute

Pct-of-day-no-stb-viewing-prog(prog-sub)=Prog-Non-
Viewing-seconds(prog-sub)/Seconds-in-day*100

End-perform

PCT-OF-DAY-VIEWING-PROG 5350 has this defini-
tion:

Percent of the day viewing programs having this program
attribute is calculated as Prog-Viewing-seconds/seconds-in-
day. When this value is high, it indicates that the STB’s are
often tuned to programs having this program attribute.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Compute

Pct-of-day-viewing-prog(prog-sub)=Prog-Viewing-
seconds(prog-sub)/Seconds-in-day*100

End-perform

PEAK-VIEWING-COUNT-FOR-PROG 5370 has this
definition:

Peak viewing count for program attribute measures how
many STB’s are tuned to programs having this program
attribute during the program attribute’s peak viewing sec-
ond.

PEAK-VIEWING-SECOND-FOR-PROG 5380 has this
definition:

Peak viewing second for program attribute measures the
second of the day when programs having this program
attribute are viewed the most. This measures the time of day
when the most STB’s are tuned to programs having this
program attribute. Advertisers would like to know this.

The Analytics Engine 140 performs the following algo-
rithm to populate these fields:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Move zero to

Peak-viewing-count-for-prog (prog-sub)

Move zero to

Peak-viewing-second-for-prog (prog-sub)
Move zero to peak-prog-viewed-temp
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Move zero to peak-prog-viewed-sec-temp
Perform varying second-sub
From 1 by 1 until
Second-sub>seconds-in-array
If PROG-STB-VIEWED-COUNT (prog-sub, second-
sub)>peak-prog-viewed-temp
Move PROG-STB-VIEWED-COUNT (prog-sub,
second-sub) to peak-prog-viewed-temp
move second-sub to peak-prog-viewed-sec-temp
End-if
End-perform
Move peak-prog-viewed-sec-temp to
Peak-viewing-second-for-prog (prog-sub)
Move peak-prog-viewed-temp to
Peak-viewing-count-for-prog (prog-sub)

End-perform

AGG-VIEWING-AT-THIS-PROG-PEAK 5390 has this
definition:

Aggregate program attribute viewing at this program
attribute’s peak measures how much aggregate viewing is
happening when viewing of programs having this program
attribute is at its peak. This allows us to measure how
programs having this program attribute stack up to programs
with other attributes when programs having this program
attribute are at their best.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Move Peak-viewing-second-for-prog (prog-sub)

to peak-second-temp
Move zero to
Agg-other-view-at-this-prog-pk (prog-sub)

Do calc-other-viewing

End-perform

calc-other-viewing.

Perform varying prog-sub-for-peak

From 1 by 1

Until prog-sub-for-peak>prog-in-array

Compute

Agg-other-view-at-this-prog-pk(prog-sub)=Agg-
other-view-at-this-prog-pk(prog-sub)+PROG-
STB-VIEWED-COUNT (prog-sub-for-peak,
peak-second-temp)

End-perform

PCT-OF-PEAK-VIEW-BY-THIS-PROGPEAK 5400 has
this definition:

Percent of peak viewership by this program attribute’s
peak measures what part of the total active STB’s were
tuned to programs having this program attribute during its
peak viewing period. This measures the popularity of this
program attribute’s best program compared to programs
having other program attributes running at the same time.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

If Agg-viewing-at-this-prog-peak (prog-sub)>0
Compute
Pct-of-peak-view-by-this-progpeak(prog-sub)=Peak-

viewing-count-for-prog(prog-sub)/Agg-viewing-
at-this-prog-peak(prog-sub)*100

End-if
End-perform
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PCT-OF-PEAK-VIEW-BY-STB-VIEWNG 5420 has this
definition:

Percent of peak viewership by STB viewing measures
what part of the total active STB’s were tuned to programs
having this program attribute during the peak viewing
second for all the programs when peak second is the most
active second based on all the STB’s viewing. This measures
the viewing strength of programs having this program
attribute compared to the other programs during the peak
viewing second.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Compute Pct-of-peak-view-by-STB-viewng(prog-
sub)=PROG-STB-VIEWED-COUNT (prog-sub,
Peak-usage-second-by-STB-view)/By-sec-agg-
prog-viewed-count(Peak-usage-second-by-STB-
view)*100

End-perform

PROG-VIEWED-DURING-PEAK-FLAG 5430 has this
definition:

Program viewed during peak flag identifies the attributes
of'the programs to which the active STB’s were tuned during
the peak second of the day when peak second is the most
active second based on all the STB’s viewing. For programs
having this program attribute, this identifies whether or not
any STB was tuned to them during the peak viewing second.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

If PROG-STB-VIEWED-COUNT (prog-sub, Peak-us-
age-second-by-STB-view)>0
Move “Y” to
Prog-viewed-during-peak-flag (prog-sub)
Else
Move “N” to
Prog-viewed-during-peak-flag (prog-sub)
End-if
End-perform
PEAK-PERIOD-DURATION-IN-SECONDS 5440 has
this definition:
Peak duration in seconds is an input variable that is used
to specify the length of the peak viewing period. For
example, 30 minutes would be 1,800 seconds.
PROG-VIEWED-SECS-DURING-PEAK 5450 has this
definition:
Program viewed seconds during peak identifies the num-
ber of seconds during the peak viewing window that at least
one STB was tuned to programs having this program attri-
bute. This metric measures whether or not people view
programs having this program attribute during the peak
viewing period.
The Analytics Engine 140 performs the following algo-
rithm to populate this field:
Perform varying prog-sub
From 1 by 1
Until prog-sub>prog-in-array
Move zero to
Prog-viewed-secs-during-peak (prog-sub)

Perform varying second-sub
From Peak-period-most-STB-activ-beg-sec by 1 until
Second-sub>Peak-period-most-STB-activ-end-sec
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If PROG-STB-VIEWED-COUNT (prog-sub, second-
sub)>0

Compute Prog-viewed-secs-during-peak(prog-sub)=
Prog-viewed-secs-during-peak(prog-sub)+1
End-if

End-perform

End-perform

AGG-PROG-VIEWED-SECS-DU RING-PEAK 5460
has this definition:

Aggregate Program viewed seconds during peak identi-
fies the number of aggregate viewing seconds from STB’s
tuned to programs having this program attribute during the
peak viewing window. When multiple STB’s are all tuned to
programs having this program attribute for all or most of the
peak viewing window, this measures that. This metric mea-
sures how many STB’s are tuned to programs having this
program attribute during the peak viewing period. As the
number of viewers viewing programs having this program
attribute increases, this number increases.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Move zero to

Agg-prog-viewed-secs-during-peak (prog-sub)

Perform varying second-sub

From Peak-period-most-STB-activ-beg-sec by 1 until
Second-sub>Peak-period-most-STB-activ-end-sec
If PROG-STB-VIEWED-COUNT (prog-sub, second-
sub)>0
Compute

Agg-prog-viewed-secs-during-peak(prog-sub)=Agg-
prog-viewed-secs-during-peak(prog-sub)+
PROG-STB-VIEWED-COUNT(prog-sub,sec-
ond-sub)

End-if

End-perform

End-perform

PCT-OF-PEAK-PERIOD-PROG-VIEWED 5470 has this
definition:

Percent of time the program attribute was viewed during
peak period measures how much of the time during the peak
viewing period that at least one STB was tuned to programs
having this program attribute.

The Analytics Engine 140 performs the following algo-
rithm to populate this field:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

Compute

Pct-of-peak-period-prog-was-viewed (prog-sub)=prog-
viewed-secs-during-peak(prog-sub)/Peak-period-
duration-in-seconds*100

End-perform

FIGS. 22-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Channel Call Sign+Channel Source Id+Set-
top box+Tuner, according to one embodiment.

FIG. 22-A illustrates the record format, according to one
embodiment. Note that TUNING-ACTIVITY-DATE 5609
has been included in the record format so that when the data
is subsequently loaded to some downstream analytical pro-
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cess, the system can identify the date of the tuning activity.
Also note that the individual second-of-the-day activity is
not included in the file. If a downstream application required
that level of detail, the record layout could be changed to
include it.

FIG. 22-B illustrates sample data in this record format,
according to one embodiment. This record format can be
readily imported into a relational database or into a spread-
sheet for further analytical processing.

This is the detail of part 152.

The Analytics Engine 140 is moving data from the Data
Structure defined in FIG. 15A to the output record format
defined in FIG. 22A using an algorithm similar to this:

Perform varying stb-chan-sub

From 1 by 1

Until stb-chan-sub>stb-chan-in-array

Move TUNE-IN-DATE 1890 to TUNING-ACTIVITY-
DATE 5609

Move STB-CVD-MARKET (stb-chan-sub) 3010 to
STB-CVD-MARKET 5610

Move STB-CVD-SERVICE-GROUP (stb-chan-sub)
3020 to STB-CVD-SERVICE-GROUP 5620

Move STB-CVD-HUB (stb-chan-sub) 3030 to STB-
CVD-HUB 5630

Move STB-CVD-HEADEND (stb-chan-sub) 3040 to
STB-CVD-HEADEND 5640

Move STB-CVD-CHANNEL-CALL-SIGN (stb-chan-
sub) 3050 to STB-CVD-CHANNEL-CALL-SIGN
5650

Move STB-CVD-CHANNEL-SOURCE-ID (stb-chan-
sub) 3060 to STB-CVD-CHANNEL-SOURCE-ID
5660

Move STB-CVD-STB-ID (stb-chan-sub) 3070 to STB-
CVD-STB-ID 5670

Move STB-CVD-TUNER-INDEX  (stb-chan-sub)
3080 to STB-CVD-TUNER-INDEX 5680

Move STB-CHANNEL-VIEWING-SECONDS (stb-
chan-sub) 3090 to STB-CHANNEL-VIEWING-
SECONDS 5690

Move STB-CHANNEL-TUNE-INS (stb-chan-sub)
3100 to STB-CHANNEL-TUNE-INS 5700

Move STB-CHAN-AVG-VIEWING-DURATION
(stb-chan-sub) 3110 to STB-CHAN-AVG-VIEW-
ING-DURATION 5710

Move STB-CHAN-STAY-AWAY-SECS-TOTAL (stb-
chan-sub) 3120 to STB-CHAN-STAY-AWAY-
SECS-TOTAL 5720

Move STB-CHAN-STAY-AWAY-TUNE-COUNT
(stb-chan-sub) 3130 to STB-CHAN-STAY-AWAY-
TUNE-COUNT 5730

Move STB-CHAN-AVG-STAY-AWAY-SECS  (stb-
chan-sub) 3140 to STB-CHAN-AVG-STAY-AWAY-
SECS 5740

Write record

End-perform

FIGS. 23-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Set-top box+Tuner, according to one
embodiment.

FIG. 23-A illustrates the record format, according to one
embodiment. Note that TUNING-ACTIVITY-DATE 5809
has been included in the record format so that when the data
is subsequently loaded to some downstream analytical pro-
cess, the system can identify the date of the tuning activity.
Also note that the individual second-of-the-day activity is
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not included in the file. If a downstream application required
that level of detail, the record layout could be changed to
include it.

FIG. 23-B illustrates sample data in this record format,
according to one embodiment. This record format can be
readily imported into a relational database or into a spread-
sheet for further analytical processing.

This is the detail of part 154.

The Analytics Engine 140 is moving data from the Data
Structure defined in FIG. 16A to the output record format
defined in FIG. 23 A using an algorithm similar to this:

Perform varying stb-sub

From 1 by 1

Until stb-sub>stb-in-array

MOVE TUNE-IN-DATE 1890 to TUNING-ACTIV-
ITY-DATE 5809

MOVE STB-VD-MARKET (stb-sub) 3210 to STB-
VD-MARKET 5810

MOVE STB-VD-SERVICE-GROUP (stb-sub) 3220 to
STB-VD-SERVICE-GROUP 5820

MOVE STB-VD-HUB (stb-sub) 3230 to STB-VD-
HUB 5830

MOVE STB-VD-HEADEND (stb-sub) 3240 to STB-
VD-HEADEND 5840

MOVE STB-VD-STB-ID (stb-sub) 3250 to STB-VD-
STB-ID 5850

MOVE STB-VD-TUNER-INDEX (stb-sub) 3260 to
STB-VD-TUNER-INDEX 5860

MOVE STB-VIEWING-SECONDS (stb-sub) 3270 to
STB-VIEWING-SECONDS 5870

MOVE STB-TUNE-INS (stb-sub) 3280 to STB-
TUNE-INS 5880

MOVE STB-AVERAGE-VIEWING-DURATION
(stb-sub) 3290 to STB-AVERAGE-VIEWING-DU-
RATION 5890

Write record

End-perform

FIGS. 24-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Channel Call Sign+Channel Source Id,
according to one embodiment.

FIG. 24-A illustrates the record format, according to one
embodiment. Note that TUNING-ACTIVITY-DATE 6009
has been included in the record format so that when the data
is subsequently loaded to some downstream analytical pro-
cess, the system can identify the date of the tuning activity.
Also note that the individual second-of-the-day activity is
not included in the file. If a downstream application required
that level of detail, the record layout could be changed to
include it.

FIG. 24-B illustrates sample data in this record format,
according to one embodiment. This record format can be
readily imported into a relational database or into a spread-
sheet for further analytical processing.

This is the detail of part 156.

The Analytics Engine 140 is moving data from the Data
Structure defined in FIG. 17A to the output record format
defined in FIG. 24A using an algorithm similar to this:

Perform varying chan-sub

From 1 by 1

Until chan-sub>chan-in-array

MOVE TUNE-IN-DATE 1890 to TUNING-ACTIV-
ITY-DATE 6009

MOVE CHAN-VD-MARKET (chan-sub) 3410 to
CHAN-VD-MARKET 6010
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MOVE CHAN-VD-SERVICE-GROUP (chan-sub)
3420 to CHAN-VD-SERVICE-GROUP 6020

MOVE CHAN-VD-HUB (chan-sub) 3430 to CHAN-
VD-HUB 6030

MOVE CHAN-VD-HEADEND (chan-sub) 3440 to
CHAN-VD-HEADEND 6040

MOVE CHAN-VD-CHANNEL-CALL-SIGN (chan-
sub) 3450 to CHAN-VD-CHANNEL-CALL-SIGN
6050

MOVE CHAN-VD-CHANNEL-SOURCE-ID (chan-
sub) 3460 to CHAN-VD-CHANNEL-SOURCE-ID
6060

MOVE CHAN-BIT-RATE (chan-sub) 3470 to CHAN-
BIT-RATE 6070

MOVE SDV-OR-BROADCAST-CODE (chan-sub)
3480 to SDV-OR-BROADCAST-CODE 6080

MOVE HIGH-DEF-OR-STD-DEF (chan-sub) 3490 to
HIGH-DEF-OR-STD-DEF 6090

MOVE CHANNEL-VIEWING-SECONDS (chan-sub)
3500 to CHANNEL-VIEWING-SECONDS 6100

MOVE CHANNEL-NON-VIEWING-SECONDS
(chan-sub) 3510 to CHANNEL-NON-VIEWING-
SECONDS 6110

MOVE CHANNEL-ONE-STB-VIEWING-SEC-
ONDS (chan-sub) 3520 to CHANNEL-ONE-STB-
VIEWING-SECONDS 6120

MOVE AGG-CHANNEL-VIEWING-SECONDS
(chan-sub) 3530 to AGG-CHANNEL-VIEWING-
SECONDS 6130

MOVE PCT-OF-DAY-ONLY-ONE-STB-VIEWG-
CHAN (chan-sub) 3540 to PCT-OF-DAY-ONLY-
ONE-STB-VIEWG-CHAN 6140

MOVE PCT-OF-DAY-NO-STB-VIEWING-CHAN-
NEL (chan-sub) 3550 to PCT-OF-DAY-NO-STB-
VIEWING-CHANNEL 6150

MOVE PCT-OF-DAY-VIEWING-CHANNEL (chan-
sub) 3560 to PCT-OF-DAY-VIEWING-CHANNEL
6160

MOVE PEAK-VIEWING-COUNT-FOR-CHANNEL
(chan-sub) 3570 to PEAK-VIEWING-COUNT-
FOR-CHANNEL 6170

MOVE PEAK-VIEWING-SECOND-FOR-CHAN
(chan-sub) 3580 to PEAK-VIEWING-SECOND-
FOR-CHAN 6180

MOVE AGG-VIEWING-AT-THIS-CHAN-PEAK
(chan-sub) 3590 to AGG-VIEWING-AT-THIS-
CHAN-PEAK 6190

MOVE PCT-OF-PEAK-VIEW-BY-THIS-
CHANPEAK (chan-sub) 3600 to PCT-OF-PEAK-
VIEW-BY-THIS-CHANPEAK 6200

MOVE  PCT-OF-PEAK-VIEW-BY-STB-VIEWNG
(chan-sub) 3610 to PCT-OF-PEAK-VIEW-BY-STB-
VIEWNG 6210

MOVE CHAN-VIEWED-DURING-PEAK-FLAG
(chan-sub) 3620 to CHAN-VIEWED-DURING-
PEAK-FLAG 6220

MOVE PEAK-PERIOD-DURATION-IN-SECONDS
(chan-sub) 3630 to PEAK-PERIOD-DURATION-
IN-SECONDS 6230

MOVE CHAN-VIEWED-SECS-DURING-PEAK
(chan-sub) 3640 to CHAN-VIEWED-SECS-DUR-
ING-PEAK 6240

MOVE AGG-CHAN-VIEWED-SECS-DURING-
PEAK (chan-sub) 3650 to AGG-CHAN-VIEWED-
SECS-DURING-PEAK 6250
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MOVE PCT-OF-PEAK-PERIOD-CHAN-WAS-
VIEWED (chan-sub) 3660 to PCT-OF-PEAK-PE-
RIOD-CHAN-WAS-VIEWED 6260

Write record

End-perform

FIGS. 25-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Second-of-day, according to one embodi-
ment.

FIG. 25-A illustrates the record format, according to one
embodiment. Note that TUNING-ACTIVITY-DATE 6409
has been included in the record format so that when the data
is subsequently loaded to some downstream analytical pro-
cess, the system can identify the date of the tuning activity.
Also note that SECOND-OF-DAY 6448 is included in the
file. The result is that is the program has processed a full day
of day (86400 seconds) as opposed to a day part, then this
file will contain 86,400 records for one day of activity.

FIG. 25-B illustrates sample data in this record format,
according to one embodiment. This record format can be
readily imported into a relational database or into a spread-
sheet for further analytical processing.

This is the detail of part 162.

The Analytics Engine 140 is moving data from the Data
Structure defined in FIG. 18A to the output record format
defined in FIG. 25A using an algorithm similar to this:

Perform varying second-sub

From 1 by 1

Until second-sub>seconds-in-array

MOVE TUNE-IN-DATE 1890 to TUNING-ACTIV-
ITY-DATE 6409

MOVE CHAN-SOD-MARKET 3810 to CHAN-SOD-
MARKET 6410

MOVE CHAN-SOD-SERVICE-GROUP 3820
CHAN-SOD-SERVICE-GROUP 6420

MOVE CHAN-SOD-HUB 3830 to CHAN-SOD-HUB
6430

MOVE CHAN-SOD-HEADEND 3840 to CHAN-
SOD-HEADEND 6440

MOVE SECOND-SUB TO SECOND-OF-DAY 6448

MOVE BY-SEC-CHAN-VIEWED-COUNT (second-
sub) 3860 to BY-SEC-CHAN-VIEWED-COUNT
6460

MOVE BY-SEC-NO-CHAN-VIEWED-COUNT (sec-
ond-sub) 3870 to BY-SEC-NO-CHAN-VIEWED-
COUNT 6470

MOVE BY-SEC-AGG-CHAN-VIEWED-COUNT
(second-sub) 3880 to BY-SEC-AGG-CHAN-
VIEWED-COUNT 6480

MOVE BY-SEC-BANDWIDTH-REQD-QUANTITY
(second-sub) 3890 to BY-SEC-BANDWIDTH-
REQD-QUANTITY 6490

MOVE BY-SEC-SDV-CHAN-VIEWED-COUNT
(second-sub) 3900 to BY-SEC-SDV-CHAN-
VIEWED-COUNT 6500

MOVE BY-SEC-BCAST-CHAN-VIEWED-COUNT
(second-sub) 3910 to BY-SEC-BCAST-CHAN-
VIEWED-COUNT 6510

MOVE  BY-SEC-STD-DEF-CHAN-VIEWED-CNT
(second-sub) 3920 to BY-SEC-STD-DEF-CHAN-
VIEWED-CNT 6520

MOVE BY-SEC-HIGH-DEF-CHAN-VIEW-CNT
(second-sub) 3930 to BY-SEC-HIGH-DEF-CHAN-
VIEW-CNT 6530

to
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MOVE TUNE-INS-PER-SECOND-COUNT (second-
sub) 3940 to TUNE-INS-PER-SECOND-COUNT
6540
Write record
End-perform
FIGS. 26-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of daily activity for the Market+
Service-Group+Hub+Headend, according to one embodi-
ment.
FIG. 26-A illustrates the record format, according to one
embodiment. Note that TUNING-ACTIVITY-DATE 6609
has been included in the record format so that when the data
is subsequently loaded to some downstream analytical pro-
cess, the system can identify the date of the tuning activity.
FIG. 26-B illustrates sample data in this record format,
according to one embodiment. This record format can be
readily imported into a relational database or into a spread-
sheet for further analytical processing.
This is the detail of part 164.
The Analytics Engine 140 is moving data from the Data
Structure defined in FIG. 19A to the output record format
defined in FIG. 26A using an algorithm similar to this:
MOVE TUNE-IN-DATE 1890 to TUNING-ACTIVITY-
DATE 6609

MOVE CHAN-CDS-MARKET 4210 to CHAN-CDS-
MARKET 6610

MOVE CHAN-CDS-SERVICE-GROUP 4220 to CHAN-
CDS-SERVICE-GROUP 6620

MOVE CHAN-CDS-HUB 4230 to CHAN-CDS-HUB
6630

MOVE CHAN-CDS-HEADEND 4240 to CHAN-CDS-
HEADEND 6640

MOVE  PEAK-PERIOD-DURATION-IN-SECONDS
4260 to PEAK-PERIOD-DURATION-IN-SECONDS
6660

MOVE  PEAK-PERIOD-MOST-CHAN-VIEW-BEG-
SEC 4270 to PEAK-PERIOD-MOST-CHAN-VIEW-
BEG-SEC 6670

MOVE  PEAK-PERIOD-MOST-CHAN-VIEW-END-
SEC 4280 to PEAK-PERIOD-MOST-CHAN-VIEW-
END-SEC 6680

MOVE PEAK-PERIOD-MOST-STB-ACTIV-BEG-SEC
4290 to PEAK-PERIOD-MOST-STB-ACTIV-BEG-
SEC 6690

MOVE PEAK-PERIOD-MOST-STB-ACTIV-END-SEC
4300 to PEAK-PERIOD-MOST-STB-ACTIV-END-
SEC 6700

MOVE PEAK-USAGE-IN-MBITS-PER-SEC 4320 to
PEAK-USAGE-IN-MBITS-PER-SEC 6720

MOVE PEAK-USAGE-SECOND-IN-MBITS-PER 4330
to PEAK-USAGE-SECOND-IN-MBITS-PER 6730

MOVE PCT-OF-PEAK-TO-BE-NEAR-THRESHOLD
4340 to PCT-OF-PEAK-TO-BE-NEAR-THRESH-
OLD 6740

MOVE NEAR-PEAK-THRESHOLD-IN-MBITS-PER
4350 to NEAR-PEAK-THRESHOLD-IN-MBITS-
PER 6750

MOVE COUNT-OF-SEC-MBITS-NEAR-PEAK 4360 to
COUNT-OF-SEC-MBITS-NEAR-PEAK 6760

MOVE PCT-OF-DAY-MBITS-NEAR-PEAK 4370 to
PCT-OF-DAY-MBITS-NEAR-PEAK 6770

MOVE MAX-TUNE-INS-PER-SECOND 4390 to MAX-
TUNE-INS-PER-SECOND 6790

MOVE MAX-TUNE-INS-SEC-OF-DAY 4400 to MAX-
TUNE-INS-SEC-OF-DAY 6800
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MOVE PEAK-USAGE-BY-CHAN-VIEWED-CNT 4420
to PEAK-USAGE-BY-CHAN-VIEWED-CNT 6820

MOVE  PEAK-USAGE-SECOND-BY-CHAN-VIEW
4430 to PEAK-USAGE-SECOND-BY-CHAN-VIEW
6830

MOVE PEAK-USAGE-BY-STB-VIEWING-CNT 4440
to PEAK-USAGE-BY-STB-VIEWING-CNT 6840

MOVE PEAK-USAGE-SECOND-BY-STB-VIEW 4450
to PEAK-USAGE-SECOND-BY-STB-VIEW 6850

MOVE AGG-STB-VIEW-AT-PEAK-SEC-OFDAY 4460
to AGG-STB-VIEW-AT-PEAK-SEC-OFDAY 6860

FIGS. 27-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Demographic Category 1+Demographic
Category 2, according to one embodiment.

FIG. 27-A illustrates the record format, according to one
embodiment. Note that TUNING-ACTIVITY-DATE 7009
has been included in the record format so that when the data
is subsequently loaded to some downstream analytical pro-
cess, the system can identify the date of the tuning activity.
Also note that the individual second-of-the-day activity is
not included in the file. If a downstream application required
that level of detail, the record layout could be changed to
include it.

FIG. 27-B illustrates sample data in this record format,
according to one embodiment. This record format can be
readily imported into a relational database or into a spread-
sheet for further analytical processing.

This is the detail of part 166.

The Analytics Engine 140 is moving data from the Data
Structure defined in FIG. 20A to the output record format
defined in FIG. 27A using an algorithm similar to this:

Perform varying demo-sub

From 1 by 1

Until demo-sub>demo-in-array

MOVE TUNE-IN-DATE 1890 to TUNING-ACTIV-
ITY-DATE 7009

MOVE DEMO-VD-MARKET (demo-sub) 4810 to
DEMO-VD-MARKET 7010

MOVE DEMO-VD-SERVICE-GROUP (demo-sub)
4820 to DEMO-VD-SERVICE-GROUP 7020

MOVE DEMO-VD-HUB (demo-sub) 4830 to DEMO-
VD-HUB 7030

MOVE DEMO-VD-HEADEND (demo-sub) 4840 to
DEMO-VD-HEADEND 7040

MOVE DEMO-VD-DEMOGRAPHIC-CAT-1 (demo-
sub) 4850 to DEMO-VD-DEMOGRAPHIC-CAT-1
7050

MOVE DEMO-VD-DEMOGRAPHIC-CAT-2 (demo-
sub) 4860 to DEMO-VD-DEMOGRAPHIC-CAT-2
7060

MOVE DEMO-VIEWING-SECONDS (demo-sub)
4880 to DEMO-VIEWING-SECONDS 7080

MOVE DEMO-NON-VIEWING-SECONDS (demo-
sub) 4890 to DEMO-NON-VIEWING-SECONDS
7090

MOVE DEMO-ONE-STB-VIEWING-SECONDS
(demo-sub) 4900 to DEMO-ONE-STB-VIEWING-
SECONDS 7100

MOVE AGG-DEMO-VIEWING-SECONDS (demo-
sub) 4910 to AGG-DEMO-VIEWING-SECONDS
7110

MOVE PCT-OF-DAY-ONLY-ONE-STB-VIEWG-
DEMO (demo-sub) 4920 to PCT-OF-DAY-ONLY-
ONE-STB-VIEWG-DEMO 7120
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MOVE  PCT-OF-DAY-NO-STB-VIEWING-DEMO
(demo-sub) 4930 to PCT-OF-DAY-NO-STB-VIEW-
ING-DEMO 7130

MOVE PCT-OF-DAY-VIEWING-DEMO (demo-sub)
4940 to PCT-OF-DAY-VIEWING-DEMO 7140

MOVE PEAK-VIEWING-COUNT-FOR-DEMO
(demo-sub) 4960 to PEAK-VIEWING-COUNT-
FOR-DEMO 7160

MOVE PEAK-VIEWING-SECOND-FOR-DEMO
(demo-sub) 4970 to PEAK-VIEWING-SECOND-
FOR-DEMO 7170

MOVE AGG-VIEWING-AT-THIS-DEMO-PEAK
(demo-sub) 4980 to AGG-VIEWING-AT-THIS-
DEMO-PEAK 7180

MOVE PCT-OF-PEAK-VIEW-BY-THIS-DEMO-
PEAK (demo-sub) 4990 to PCT-OF-PEAK-VIEW-
BY-THIS-DEMOPEAK 7190

MOVE  PCT-OF-PEAK-VIEW-BY-STB-VIEWNG
(demo-sub) 5010 to PCT-OF-PEAK-VIEW-BY-
STB-VIEWNG 7210

MOVE  DEMO-VIEWED-DURING-PEAK-FLAG
(demo-sub) 5020 to DEMO-VIEWED-DURING-
PEAK-FLAG 7220

MOVE PEAK-PERIOD-DURATION-IN-SECONDS
(demo-sub) 5030 to PEAK-PERIOD-DURATION-
IN-SECONDS 7230

MOVE DEMO-VIEWED-SECS-DURING-PEAK
(demo-sub) 5040 to DEMO-VIEWED-SECS-DUR-
ING-PEAK 7240

MOVE AGG-DEMO-VIEWED-SECS-DURING-
PEAK (demo-sub) 5050 to AGG-DEMO-VIEWED-
SECS-DURING-PEAK 7250

MOVE  PCT-OF-PEAK-PERIOD-DEMO-VIEWED
(demo-sub) 5060 to PCT-OF-PEAK-PERIOD-
DEMO-VIEWED 7260

Write record

End-perform

FIGS. 28-A-B illustrate an exemplary output record for-
mat for the flat file which contains the metrics calculated by
the Analytics Engine 140 using the channel tune records that
were aggregated to the level of Market+Service-Group+
Hub+Headend+Program Attribute 1+Program Attribute 2,
according to one embodiment.

FIG. 28-A illustrates the record format, according to one
embodiment. Note that TUNING-ACTIVITY-DATE 7409
has been included in the record format so that when the data
is subsequently loaded to some downstream analytical pro-
cess, the system can identify the date of the tuning activity.
Also note that the individual second-of-the-day activity is
not included in the file. If a downstream application required
that level of detail, the record layout could be changed to
include it.

FIG. 28-B illustrates sample data in this record format,
according to one embodiment. This record format can be
readily imported into a relational database or into a spread-
sheet for further analytical processing.

This is the detail of part 168.

The Analytics Engine 140 is moving data from the Data
Structure defined in FIG. 21A to the output record format
defined in FIG. 28A using an algorithm similar to this:

Perform varying prog-sub

From 1 by 1

Until prog-sub>prog-in-array

MOVE TUNE-IN-DATE 1890 to TUNING-ACTIV-
ITY-DATE 7409

MOVE PRO-VD-MARKET (prog-sub) 5210 to
PROG-VD-MARKET 7410
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MOVE PROG-VD-SERVICE-GROUP (prog-sub)
5220 to PROG-VD-SERVICE-GROUP 7420
MOVE PROG-VD-HUB (prog-sub) 5230 to PROG-
VD-HUB 7430
MOVE PROG-VD-HEAD END (prog-sub) 5240 to
PROG-VD-HEAD END 7440
MOVE PROG-VD-PROGRAM-ATTRIBUTE-1
(prog-sub) 5250 to PROG-VD-PROGRAM-ATTRI-
BUTE-1 7450
MOVE PROG-VD-PROGRAM-ATTRIBUTE-2
(prog-sub) 5260 to PROG-VD-PROGRAM-ATTRI-
BUTE-2 7460
MOVE PROG-VIEWING-SECONDS  (prog-sub)
5280 to PROG-VIEWING-SECONDS 7480
MOVE PROG-NON-VIEWING-SECONDS (prog-
sub) 5290 to PROG-NON-VIEWING-SECONDS
7490
MOVE PROG-ONE-STB-VIEWING-SECONDS
(prog-sub) 5300 to PROG-ONE-STB-VIEWING-
SECONDS 7500
MOVE AGG-PROG-VIEWING-SECONDS (prog-
sub) 5310 to AGG-PROG-VIEWING-SECONDS
7510
MOVE PCT-OF-DAY-ONLY-ONE-STB-VIEWG-
PROG (prog-sub) 5320 to PCT-OF-DAY-ONLY-
ONE-STB-VIEWG-PROG 7520
MOVE  PCT-OF-DAY-NO-STB-VIEWING-PROG
(prog-sub) 5340 to PCT-OF-DAY-NO-STB-VIEW-
ING-PROG 7540
MOVE PCT-OF-DAY-VIEWING-PROG (prog-sub)
5350 to PCT-OF-DAY-VIEWING-PROG 7550
MOVE PEAK-VIEWING-COUNT-FOR-PROG
(prog-sub) 5370 to PEAK-VIEWING-COUNT-
FOR-PROG 7570
MOVE PEAK-VIEWING-SECOND-FOR-PROG
(prog-sub) 5380 to PEAK-VIEWING-SECOND-
FOR-PROG 7580
MOVE AGG-VIEWING-AT-THIS-PROG-PEAK
(prog-sub) 5390 to AGG-VIEWING-AT-THIS-
PROG-PEAK 7590
MOVE PCT-OF-PEAK-VIEW-BY-THIS-PROG-
PEAK (prog-sub) 5400 to PCT-OF-PEAK-VIEW-
BY-THIS-PROGPEAK 7600
MOVE  PCT-OF-PEAK-VIEW-BY-STB-VIEWNG
(prog-sub) 5420 to PCT-OF-PEAK-VIEW-BY-STB-
VIEWNG 7620
MOVE PROG-VIEWED-DURING-PEAK-FLAG
(prog-sub) 5430 to PROG-VIEWED-DURING-
PEAK-FLAG 7630
MOVE PEAK-PERIOD-DURATION-IN-SECONDS
(prog-sub) 5440 to PEAK-PERIOD-DURATION-
IN-SECONDS 7640
MOVE PROG-VIEWED-SECS-DURING-PEAK
(prog-sub) 5450 to PROG-VIEWED-SECS-DUR-
ING-PEAK 7650
MOVE AGG-PROG-VIEWED-SECS-DURING-
PEAK (prog-sub) 5460 to AGG-PROG-VIEWED-
SECS-DURING-PEAK 7660
MOVE  PCT-OF-PEAK-PERIOD-PROG-VIEWED
(prog-sub) 5470 to PCT-OF-PEAK-PERIOD-
PROG-VIEWED 7670
Write record
End-perform
FIG. 29 illustrates a human being 7800 interacting with an
electronic device 8010 which is interacting with a computer
system 8050 accessed through a network 8040, according to
one embodiment.
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In this nonlimiting example, the purpose is not to describe
in detail the operations of a cellular network, but to simply
show that the human being 7800 is interacting with an
electronic device 8010 which is interacting with a computer
system 8050 accessed through a network 8040.

To follow the chain of interactions in this nonlimiting
example, the human being 7800 is using an electronic device
8010 such as a cell phone or a personal communication
device or any similar electronic device. The electronic
device 8010 uses a radio wave or electronic signal 8020 to
communicate with a cell tower 8030 which then communi-
cates via a network 8040 to reach a computer system such
as a node or port 8050 which then communicates via a
another network segment 8040 to access a computer system
8050 which uses another network segment 8040 to commu-
nicate with another computer system 8050 which uses
another network segment 8040 to communicate with another
node or port 8050 which users another network segment
8040 to communicate with another cell tower 8030 which
sends out an electronic signal 8022 to communicate with a
second electronic device 8012 which is being used by a
second human being 7802.

FIG. 30 illustrates an alternative version of a human being
7800 interacting with an electronic device 8220 which is
interacting with a computer system 8230 accessed through a
network 8040, according to one embodiment.

In this nonlimiting example, the purpose is not to describe
in detail the operations of an internet protocol network, but
to simply show that the human being 7800 is interacting with
an electronic device 8220 which is interacting with a com-
puter system 8230 accessed through a network 8040.

To follow the chain of interactions in this nonlimiting
example, the human being 7800 is using an electronic device
8220 such as an internet protocol television or any similar
electronic device. The electronic device 8220 uses a network
8040 to communicate with an IP TV Delivery computer
system 8230 which provides video the IP TV. IP TV Deliv-
ery computer system 8230 itself also uses a network 8040 to
communicate with an IP TV Video Server computer system
8250.

FIG. 31 illustrates three different human beings 7800,
7802, 7804 interacting with three different set-top boxes
7810, 7812, 7814 which are each interacting with a com-
puter system 102, 104, 7870 accessed through a network
7830 or 7832 or 7834, according to one embodiment.

In these nonlimiting examples, the purpose is not to
describe in detail the operations of a cable television net-
work or a switched digital video system, but to simply show
that the human being 7800 or 7802 or 7804 is interacting
with a set-top box 7810 or 7812 or 7814 which is interacting
with a computer system 102 or 104 or 7870 accessed
through a network 7830 or 7832 or 7834 and that the overall
network includes various components such as SDV systems,
Cable Video systems, STB systems, Service Groups, Hubs,
and Headends which are all part of a Market in a cable
television system.

To follow the chain of interactions in this nonlimiting
example, in the first Switched Digital Video part of this
Figure, the human being 7800 is using a set-top box 7810 or
any similar electronic device attached to a television 7820.
The signal produced by the set-top box 7810 is viewed on a
television 7820. The set-top box 7810 uses a HFC network
segment 7830 to communicate with Switched Digital Video
system from Vendor 1 102 which is accessed via a Service
Group 7840 and a Hub 7850. The Hub 7850 is linked to a
Headend 7890 via a transport ring 7900. Switched Digital
Video system from Vendor 1 102 produces the file Vendor 1
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SDV Channel Tune File 112 which can then be made
available for preprocessing in preparation for processing by
the Analytics Engine 140 as explained in other Figures.

To continue following the chain of interactions in this
nonlimiting example, in the second Switched Digital Video
part of this Figure, the human being 7802 is using a set-top
box 7812 or any similar electronic device attached to a
television 7822. The signal produced by the set-top box
7812 is viewed on a television 7822. The set-top box 7812
uses a HFC network segment 7832 to communicate with
Switched Digital Video system from Vendor 2 104 which is
accessed via a Service Group 7840 and a Hub 7850. The
Hub 7850 is linked to a Headend 7890 via a transport ring
7900. Switched Digital Video system from Vendor 2 104
produces the file Vendor 2 SDV Channel Tune File 114
which can then be made available for preprocessing in
preparation for processing by the Analytics Engine 140 as
explained in other Figures.

To further continue following the chain of interactions in
this nonlimiting example, in the non-Switched Digital Video
part of this Figure, a different human being 7804 is using a
different set-top box 7814 or any similar electronic device
attached to a television. The signal produced by the set-top
box 7814 is viewed on a different television 7824. The
set-top box 7814 uses a different HFC network segment
7834 to communicate with a Cable Video Computer System
7870 which is accessed via a Service Group 7840 and a Hub
7850. The Hub 7850 is linked to a Headend 7890 via a
transport ring 7900. Set-top box 7814 is running Set-top box
application software from STB software vendor 106 and
said software is collecting channel tuning data which is used
to produce Set-top box Vendor Channel Tune File 116.

The following details are not shown: The Set-top box
Vendor Channel Tune File 116 from a plurality of set-top
boxes is routed back through the HFC Network 7834 where
the files are aggregated and can then be made available for
preprocessing in preparation for processing by the Analytics
Engine 140 as explained in other Figures.

To summarize these nonlimiting examples shown in FIG.
31, in two cases the respective human being is using his
set-top box to interact with an SDV Computer system across
the network while in another part of the cable company
network a third human being may be using his set-top box
to interact with a traditional or non-SDV system. In the SDV
cases, the system produces SDV channel change logs; in the
non-SDV case, the system produces Set-top box tuning files.
In all cases Headend Equipment 7880 at the Headend 7890
receives incoming signals, prepares them, and then transmits
video streams downstream to other parts of the network. In
all cases the tuning files can be used to produce data
analytics as shown in other Figures.

FIG. 32 illustrates a human being 7806 interacting with a
set-top box 7816 which is interacting with computer systems
8004 and 8050 accessed through networks 8006 and 8040,
according to one embodiment.

In these nonlimiting examples, the purpose is not to
describe in detail the operations of a satellite television
network, but to simply show that the human being 7806 is
interacting with a set-top box 7816 which is interacting with
computer systems 8004 and 8050 accessed through net-
works 8006 and 8040 and that the overall network includes
various components such as a Computer that sends signals
to a satellite and a computer that receives set-top box
activity, both being part of a satellite television system.

To follow the chain of interactions in this nonlimiting
example, the video or audio signal is sent by the Computer
sending Signal to Satellite 8004 as a Signal to Satellite 8006.
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The Satellite 8010 receives the signal and beams it as a
Signal from a Satellite 8020 to the Satellite receiver dish
8030 where it is then passed on to the Set-top box 7816. The
Human Being 7806 controls the Set-top box 7816 by inter-
acting with it. The Set-top box application software from
STB software vendor 106 captures the interactions of the
Human Being 7806 and packages them into a file Set-top
box Vendor Channel Tune File 116 or other message which
is then send to the Satellite providers STB Usage Data
Collection Computer System 8050 using or across the
Satellite providers network 8040. The file of set-top box
activity can then be made available for preprocessing in
preparation for processing by the Analytics Engine 140 as
explained in other Figures.

Alternative Embodiments

Although the descriptions above contains many specifici-
ties, these should not be construed as limiting the scope of
the embodiments but as merely providing illustrations of
some of several embodiments. As a nonlimiting example,
any of the calculations can be done for the day or for any part
of the day, additional calculations can be done once the data
is loaded to the Data Structure, and/or aggregations can be
done to summarize data to minute or day-part.

As a second nonlimiting example, device usage data can
reflect multiple concurrent activities such as a set-top box
using multiple tuners simultaneously as in multiple pictures
on a television screen or one picture on the television screen
and one video stream being recorded by a digital video
recorder. One can readily envision set-top box applications
or personal computer applications or advanced television
applications which show multiple windows such as a tele-
vision program, a TV menu, a sports channel, a weather
channel, a traffic cam, a twitter (© 2010 Twitter, Twitter,
Inc.) session, an instant message session, a You Tube (©
2010 YouTube, LLC, www.youtube.com) video, an email
session, a web browsing session, a Facebook (Facebook©
2010, www.facebook.com) session, etc. Usage data could be
collected for each of these activities with perhaps weightings
assigned to the activities based on business rules. I presently
contemplate device usage data being provided in flat files,
but another embodiment may provide this data in any
computer readable format including but not limited to data
base tables, XML messages, or other messaging constructs.

1 presently contemplate using mnemonics for the various
identifiers such as market, headend, hub, service group,
channel call sign, program attribute data, demographic cat-
egory, and other similar fields, but another embodiment
could use numeric values as identifiers.

1 presently contemplate using identifiers such as market,
headend, hub, and service group, but another embodiment
could use fewer identifiers or different identifiers or no
identifiers.

1 presently contemplate reading the tuning data from a flat
file, but another embodiment could obtain the tuning data
directly from a data base as a result of a query or from an
XML message. In like manner, Electronic device usage data
could also be obtained from a data base or from an XML
message instead of a flat file.

I presently contemplate sorting the tuning data as a
separate step, but another embodiment could use an “order
by” clause in a data base query to sort the result set.

1 presently contemplate executing the algorithms
described herein separately in some sequence, but another
embodiment could combine multiple simple algorithms into
fewer complex algorithms.
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1 presently contemplate sorting the tuning data before
loading it to the Data Structure, but another embodiment
may load unsorted data to the Data Structure as long as the
search algorithms were configured to find matching key
values in the Data Structure as the data is being loaded.

In regard to Channel data (FIG. 17), I presently contem-
plate sorting the tuning data and then loading the Data
Structure based on identifiers found in the tuning data, but
another embodiment may preload the Data Structure with
the most popular channels first and the less view channel
later so that the search algorithms will find the popular (most
viewed) channels at the top of the Data Structure.

In regard to Demographic data (FIG. 20), I presently
contemplate sorting the tuning data and then loading the
Data Structure based on identifiers found in the tuning data,
but another embodiment may preload the Data Structure
with the most popular demographic identifiers first and the
less popular ones later so that the search algorithms will find
the popular (most frequently occurring) demographic iden-
tifiers at the top of the Data Structure.

In regard to Program Attribute data (FIG. 21), I presently
contemplate sorting the tuning data and then loading the
Data Structure based on identifiers found in the tuning data,
but another embodiment may preload the Data Structure
with the most popular program attribute identifiers first and
the less popular ones later so that the search algorithms will
find the popular (most frequently occurring) program attri-
bute identifiers at the top of the Data Structure.

1 presently contemplate a separate process to enhance the
device usage data with program attribute data and/or demo-
graphic category data, but this step could be combined into
a single process in which device usage data is retrieved from
a data base along with program attribute data and/or demo-
graphic category data as part of a larger query process.

1 presently contemplate that the tune-in date and time and
the tune-out date and time will be presented in YYYY-MM-
DD HH:MM:SS AM/PM format. Another embodiment
could provide these values in seconds from some historic
date such as Epoch time (Jan. 1, 1970) and then subtract the
proper number of seconds from the value so as to bring the
value into the seconds of the current date. For example, Aug.
1, 2010 at 12:00:00 AM is Epoch time 1280646000. Sub-
tracting this value from any tune-in date and time or tune-out
date and time from Aug. 1, 2010, will result in the second of
the day that can be used in populating the Data Structure. A
tune-in at Aug. 1, 2010 at 12:30:00 AM has Epoch time of
1280647800. Thus we see that 1280647800-
1280646000=1800 seconds which would be 30 minutes
after midnight. Either embodiment can be used as input to
create the metrics.

1 presently contemplate that the Analytics Engine will be
provided with the tune-in date and time and the tune-out date
and time presented in YYYY-MM-DD HH:MM:SS AM/PM
format. Another embodiment could provide the tune-in date
and time in this format and then provide the Analytics
Engine with the duration of the tuning activity in seconds
instead of providing the tune-out date and time presented in
YYYY-MM-DD HH:MM:SS AM/PM format. In this situ-
ation the Analytics Engine would add the tuning duration in
seconds to the tune-in time in seconds to arrive at the
tune-out time.

1 presently contemplate that the analytics engine will be
provided with the tune-in date and time and the tune-out date
and time presented in YYYY-MM-DD HH:MM:SS AM/PM
format. Another embodiment could provide the tune-out
date and time in this format and then provide the Analytics
Engine with the duration of the tuning activity in seconds
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instead of providing the tune-in date and time presented in
YYYY-MM-DD HH:MM:SS AM/PM format. In this situ-
ation the Analytics Engine would subtract the tuning dura-
tion in seconds from the tune-out time in seconds to arrive
at the tune-in time.

1 presently contemplate processing one day’s data at a
time, but another embodiment may process more than one
day of data or a part of a day.

I presently contemplate using variables having the data
types and field sizes shown, but another embodiment may
use variables with different data types and field sizes to
accomplish a similar result. I presently contemplate using
Data Structure(s) similar to those defined herein, but another
embodiment may use a different Data Structure or Data
Structures to accomplish a similar result.

1 presently contemplate using the Windows® XP operat-
ing system from Microsoft® Corporation, but another
embodiment may use a different operating system.

1 presently contemplate using Fujitsu® NetCOBOL® for
Windows® version 10.1 developed by Fujitsu® and distrib-
uted by Alchemy Solutions Inc, but another embodiment
may use a different programming language or a different
version of COBOL.

It will be apparent to those of ordinary skill in the art that
various changes and modifications may be made which
clearly fall within the scope of the embodiments revealed
herein. In describing an embodiment illustrated in the draw-
ings, specific terminology has been used for the sake of
clarity. However, the embodiments are not intended to be
limited to the specific terms so selected, and it is to be
understood that each specific term includes all technical
equivalents which operate in a similar manner to accomplish
a similar purpose.

In general, it will be apparent to one of ordinary skill in
the art that various embodiments described herein, or com-
ponents or parts thereof, may be implemented in many
different embodiments of software, firmware, and/or hard-
ware, or modules thereof. The software code or specialized
control hardware used to implement some of the present
embodiments is not limiting of the present embodiment. For
example, the embodiments described hereinabove may be
implemented in computer software using any suitable com-
puter software language type such as, for example, C, C#, or
C++ using, for example, conventional or object-oriented
techniques. Such software may be stored on any type of
suitable computer-readable medium or media such as, for
example, a magnetic or optical storage medium. Thus, the
operation and behavior of the embodiments are described in
COBOL style pseudocode purely as a matter of conve-
nience. It is clearly understood that artisans of ordinary skill
would be able to design software and control hardware to
implement the embodiments presented in the language of
their choice based on the description herein with only a
reasonable effort and without undue experimentation.

The processes associated with the present embodiments
may be executed by programmable equipment, such as
computers. Software or other sets of instructions that may be
employed to cause programmable equipment to execute the
processes may be stored in any storage device, such as, for
example, a computer system (non-volatile) memory, an
optical disk, magnetic tape, or magnetic disk. Furthermore,
some of the processes may be programmed when the com-
puter system is manufactured or via a computer-readable
medium.

It can also be appreciated that certain process aspects
disclosed herein may be performed using instructions stored
on a computer-readable memory medium or media that
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direct a computer or computer system to perform process
steps. A computer-readable medium may include, for
example, memory devices such as diskettes, compact discs
of both read-only and read/write varieties, optical disk
drives, and hard disk drives. A computer-readable medium
may also include memory storage that may be physical,
virtual, permanent, temporary, semi-permanent and/or semi-
temporary.

In various embodiments disclosed herein, a single com-
ponent or algorithm may be replaced by multiple compo-
nents or algorithms, and multiple components or algorithms
may be replaced by a single component or algorithm, to
perform a given function or functions. Except where such
substitution would not be operative to implement the
embodiments disclosed herein, such substitution is within
the scope presented herein. Thus any element expressed
herein as a means for performing a specified function is
intended to encompass any way of performing that function
including, for example, a combination of clements that
performs that function. Therefore, any means that can pro-
vide such functionalities may be considered equivalents to
the means shown herein.

While I have developed this embodiment on a personal
computer, it can be appreciated that the “data analysis
computer system” may be, for example, a wireless or wire
line variety of a microcomputer, minicomputer, server,
mainframe, laptop, personal data assistant (PDA), wireless
e-mail device (e.g., “BlackBerry” trade-designated devices),
phone, smart phone, cellular phone, cable box, pager, pro-
cessor, fax machine, scanner, or any programmable device
configured to transmit and receive data over a network.
Computer devices disclosed herein may include memory for
storing certain software applications used in obtaining,
processing and communicating data. It can be appreciated
that such memory may be internal or external to the dis-
closed embodiments. The memory may also include any
means for storing software, including a hard disk, an optical
disk, floppy disk, ROM (read only memory), RAM (random
access memory), PROM (programmable ROM), EEPROM
(electrically erasable PROM), and other computer-readable
media.

While various embodiments have been described herein,
it should be apparent, however, that various modifications,
alterations and adaptations to those embodiments may occur
to persons skilled in the art with the attainment of some or
all of the advantages described herein. The disclosed
embodiments are therefore intended to include all such
modifications, alterations and adaptations without departing
from the scope and spirit of the embodiments presented
herein as set forth in the appended claims.

Accordingly, the scope should be determined not by the
embodiments illustrated, but by the appended claims and
their legal equivalents.

Advantages

From the description above, a number of advantages of
some embodiments of my Analytics Engine 140 and its
supporting processes become evident:

By loading the device usage data to a data structure with
individual buckets (cells in memory) representing individual
units of time during a window of time of interest for
analysis, and then correlating those buckets (cells) with
identifying fields, this produces the result that the Analytics
Engine 140 can produce metrics that were not previously
possible. This method is contrary to the teaching of those
who work with start time and duration (seconds viewed) in
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a relational data base model. Thus I am able to solve
problems previously found insolvable when limited to using
the existing techniques.

In regard to television viewing, | have provided numerous
metrics showing a level of detailed analytics not previously
possible. For example, the Analytics Engine 140 allows us
measure detailed viewing behavior of lightly viewed chan-
nels for which traditional survey methods do not provide
data. The Analytics Engine 140 allows us to provide deeper
insight into highly viewed channels. The Analytics Engine
140 is able to provide the detailed information that industry
researchers urgently need. There are many other examples
contained herein.

In regard to other electronic devices such as cell phones
and personal communication devices, the same Analytic
Engine 140 can be applied to provide numerous similar
metrics.

Set-Top Box Channel Viewership Analysis

The Analytics Engine 140 allows us to produce detailed
metrics of individual set-top box behavior. These metrics
have multiple uses including capacity planning, resource
consumption analysis, understanding electronic device
usage patterns, and understanding human behavior. Some of
these metrics include:

STB Channel Viewing seconds which measures for each
set-top box+channel combination, the number of sec-
onds the set top box was tuned to the channel during the
day. As nonlimiting examples, viewing could also be
measured for any part of the day such as viewing during
a specific half hour or viewing during a commercial
break.

STB Channel tune-ins which measures for each set-top
box+channel combination, the number of times the
set-top box tuned to that channel during the day. As a
nonlimiting example, it would be just as easy to mea-
sure the number of tune-outs that occurred during a
specific half hour or viewing during a commercial
break.

STB channel average stay away seconds which measures
for each set-top box+channel combination the average
time away for tune-away events where the STB returns
to the channel soon thereafter.

Channel Viewership Analysis

The Analytics Engine 140 allows us to produce detailed
metrics of channel viewing behavior. These metrics have
multiple uses including capacity planning, resource con-
sumption analysis, understanding electronic device usage
patterns, and understanding human behavior. Some of these
metrics include:

Channel viewing seconds which measures at a channel
level the number of seconds during the day that at least
one set-top box was viewing the channel.

Channel Non-Viewing seconds which measures at a chan-
nel level the number of seconds during the day that no
set-top box was viewing the channel.

Aggregate Channel Viewing seconds which measures at a
channel level the total number of seconds of viewing of
the channel during the day.

Peak viewing count for channel which measures at a
channel level how many STB’s are tuned to the channel
during its peak viewing second.

Peak viewing second for channel which measures at a
channel level the time of day when the most people are
tuned to this channel.

Aggregate viewing at this channel peak which measures
at a channel level how much total viewing is happening
when this channel is at its peak.
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Percent of peak viewing by this channel at peak which
measures at a channel level what part of the total
viewing audience is tuned to this channel during this
channel’s peak viewing period.

Channel viewed during peak flag which measures at a
channel level whether or not the channel was viewed
during the peak second of the day when peak second is
the most active second based on all the STB’s viewing.

Channel viewed seconds during peak which measures at
a channel level the number of seconds during the peak
viewing window that this channel was viewed by at
least one STB.

Aggregate Channel viewed seconds during peak which
measures at a channel level the number of total viewing
seconds that this channel captured during the peak
viewing window.

By second, channel viewed count which measures for
each second of the day, the number of channels that had
viewing activity of at least one STB tuned to the
channel.

By second, aggregate channel viewed count which mea-
sures for each second of the day, the number of different
set-top boxes that were tuned to all the channels
combined.

By second of the day, bandwidth required quantity which
measures for each second of the day, the amount of
bandwidth required to service the channels being
viewed, with bandwidth measured in megabits per
second.

Peak usage in megabits per second which measures the
highest bandwidth usage in megabits per second that
was recorded during the day.

Peak usage by channel viewed count which measures the
number of different channels being viewed on the
busiest second of the day when busy is measured by
number of channels viewed.

Peak usage by STB viewing count which measures the
number of different set-top boxes tuned to the system
during the busiest second of the day.

Demographics Analysis

In addition to the metrics presented above, the Analytics
Engine 140 is able to merge demographic data with detailed
viewing patterns or detailed device usage patterns. Many in
the industry recognize the value of being able to associate
demographics with customer activities. Advertisers are con-
tinually seeking to better understand various characteristics
about both current customers and potential customers. Addi-
tionally, service providers such as cable companies and cell
phone companies need to better understand their customers
in order to provide relevant services to them.

In the case of cable providers, channel change data,
whether from the STB or from the SDV system, does not
typically contain any demographic data. In the case of STB
data, it is common to provide power on/power off, channel
change, volume change, trick play, and similar data. In the
case of SDV channel change data, it is common to provide
Service Group, Channel identifier, STB identifier, tune-in
date-time, tune-out date-time, bit rate, and similar fields. In
neither case does the vendor provide demographic data.

The problem of missing demographic data can be solved
relatively simply by the cable company. The SDV channel
change log files contain a Set-top box identifier. This is
typically a MAC address. Those with normal skill in the art
will readily understand that it would be a relatively simple
process for the cable provider to use this MAC address to
look up demographic data associated with the MAC address
and provide it along with the channel change data.
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In the case of cell phone providers, device activity data
can be augmented with demographic data. The cell phone
company has the phone number or other unique identifier of
the device. This could be used to associate the device usage
data with demographic data.

In both cases, the demographic information or demo-
graphic attributes could include fields such as these as
nonlimiting examples:

a. income,

b. ethnicity,

c. gender,

d. age,

e. marital status,

f. location,

g. geographic area,

h. postal code,

i. census data,

j. occupation,

k. social grouping,

1. family status,

m. any proprietary demographic grouping,

n. segmentation,

0. credit score,

P. dwelling type,

q. homeownership status,

r. property ownership status,

s. rental status,

t. vehicle ownership,

u. tax rolls,

v. credit card usage,

w. religious affiliation,

X. sports interest,

y. political party affiliation,

7. cable subscriber type, and

aa. cable subscriber package level

bb. cell phone service level.

For privacy considerations, the cable company could
provide a consistent substitute (e.g. a scrambled MAC
address) for the set-top box identifier (the MAC address) in
the channel change file. By substituting a scrambled MAC
address for the actual MAC address, no one would be able
to identify the particular household by using the MAC
address to look up the customer. By having a consistent
substitute (one that does not change over time), the privacy
of the viewer is maintained and the Analytics Engine 140
can track the viewer’s viewing and usage patterns across
multiple channel change events over a period of time.
Similarly the cell phone company could take steps to protect
the privacy of its customers.

Once the demographic data is available to the Analytics
Engine 140, numerous additional metrics can be developed.
A few examples related to cable television will suffice for
this recap:

a. Demographic viewing seconds measures at a demo-
graphic level the number of seconds during the day that
at least one set-top box having this demographic was
tuned-in.

b. Aggregate demographic viewing seconds measures at a
demographic level the number of seconds of during the
day that STB’s having this demographic were tuned-in.

c. Peak viewing second for demographic measures the
second of the day when the most STB’s having this
demographic are tuned-in.

d. Aggregate demographic viewing at this demographic’s
peak measures how much aggregate viewing is hap-
pening when this demographic is at its peak.

82

In each of the examples, the demographic attribute could
be any two values in the list above. So the metric produced
could be:

a. Aggregate viewing seconds for (family

5 status="Families™) in (postal code=“80001”") for the
day measures the total viewing seconds of Families in

Postal Code 80001.

b. Peak viewing second for (family status=“Families™) in
(postal code=<80001"") measures the second of the day
when the most STB’s belonging to Families in postal
code 80001 are tuned-in.

The Analytics Engine 140 I have developed will produce
metrics based on combining two different demographic
attributes. It will produce metrics for all combinations of the
two specified attributes. As a nonlimiting example, the same
concept that produces metrics for two demographic attri-
butes could be used to produce metrics for more than two
demographic attributes.

Program Attribute Analysis

As to identifying the attributes of programming con-
sumed, the channel change data, whether from the STB or
from the SDV system, does not typically provide this. A list
of program attributes could include any of the following as
nonlimiting examples:

a. program type (news, sports, movie, etc.),

b. program genre (action, mystery, romance),

¢. program provider,

20

25

d. video asset id,

30 .
e. video asset name,

f. program rating,
g. producer,

h. script writer,

S agency name,

j. featured actor,
k. featured actress,

1. featured voice,

40 m. actor celebrity status,

n. language,
o. informational content code,
p. delivery format,

45 q. audio track code,

r. audience suitability rating,

s. product category,

t. episode identifier.

Those with normal skill in the art will readily understand
that the cable company or data provider could associate any
of these program attributes with the channel change data
such that the channel change record would also identify
some number of these program attributes. The Analytics
Engine 140 that ] have developed will produce metrics based
on combining two different program attributes. The cable
company can during preprocessing augment the tuning data
with additional tuning records to reflect each change in
program attributes. For example, if a channel tune lasts two
hours, there may be programs each having different program
attributes that occur during this time. The cable company
could create tuning records for each of these with the result
that the Analytics Engine 140 would then create more
detailed metrics based on program attribute.
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metrics for two program attributes could be used to produce
metrics for more than two program attributes.
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Benefits of Combining Channel Change Data with Program
Attribute Data

By having program attribute data available along with the
channel change data, the Analytics Engine 140 can produce
metrics based on program attribute. Such metrics could be
useful in several areas:

SDV Node Assignment Benefits

In SDV systems, it is helpful from a capacity planning
perspective to assign viewers with similar viewing patterns
to the same node within a service group or to the same
service group. This is because the bulk of the resource
consumption related to supplying a switched channel at a
point in time is the resource required to service the first
requestor of that channel in that service group. Any addi-
tional set-top boxes can be given access to the same viewing
stream with very minimal extra resource consumption. By
analogy, once a train is operating for one passenger, it is a
small task to take along additional passengers.

A very simple example of this is that if ten viewers in a
service group all typically watch a particular switched
history channel during the day and a particular switched
nature channel during the evening, then it is more efficient
to assign these ten viewers to the same fiber node or service
group because once the first viewer causes the SDV system
to make the signal available for his STB, it is readily
available for all of the other STB’s in that fiber node or
service group.

The opposite of this case would be to have a fiber node or
service group in which every viewer typically watches a
different channel. This would require more resources to
support.

Thus the goal of data analysis should be to provide insight
into how to assign customers to fiber nodes or service groups
so that viewers with similar viewing patterns are assigned to
the same fiber node or service group. The Analytics Engine
140 T have developed will create the aggregated data that can
then be loaded to a statistical analysis package to identify
these patterns in support of group assignment.
Advertisement Placement

By combining the channel tuning data with the program
attributes, advertisers can see the time of day when programs
having certain attributes are typically being viewed. This can
be done with fine granularity so as to provided more targeted
advertising. A few examples will suffice:

a. Program one STB viewing seconds measures at a

program attribute level the number of seconds during
the day that only one set-top box was tuned to a
program having this program attribute.

b. Aggregate program viewing seconds measures at a
program attribute level the number of seconds during
the day that programs having this program attribute
were being viewed.

c. Percent of the day when only one STB is viewing
programs of this attribute tells the percentage of the day
when only one STB is viewing programs having this
program attribute.

d. Peak viewing second for program measures the second
of'the day when programs having this program attribute
are viewed the most.

e. Percent of peak viewership by this program attribute’s
peak measures what part of the total active STB’s were
tuned to programs having this program attribute during
the peak viewing period for programs having this
program attribute.
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In each of the examples, the program attribute could be
any two values in the list above. So the metric produced
could be:

a. Percent of peak viewership by this program attribute’s
peak measures what part of the total active STB’s were
tuned to programs having this program attribute during
the peak viewing period for programs having this
program attribute could be used as follows: When the
Sports (program attribute 1)+Football program (pro-
gram attribute 2) was at its best for the day, what share
of the audience did it get?

b. Aggregate program viewing seconds measures at a
program attribute level the number of seconds during
the day that programs having this program attribute
were being viewed could be used as follows: What was
the total number of viewing seconds during the day that
Action Movies (program attribute 1=Movie)+(attribute
2=Action) were viewed?

Combinations of Metrics

The methods taught herein can also be applied to com-
binations of metrics. As non-limiting examples, those with
normal skill in the art will see that Channel data can be
combined with Demographic data and Program Attribute
data to produce metrics such as:

a. Viewing counts on Channel XYZ for Program Attribute

1 ‘Movie’ with Program Attribute 2 ‘PG’ or ‘G’ by
Demographic Category 1 ‘Families with Children’ and
Demographic Category 2 “Zip code 12345°.

b. Percent of STB’s tuned to Channel ‘FOX’ with Pro-
gram Attribute 1 ‘News’ with Demographic Category 1
“Young Marrieds’ and Demographic Category 2 ‘Zip
code 80234” compared to Percent of STB’s tuned to
Channel ‘ABC’ with Program Attribute 1 ‘News’ with
Demographic Category 1 “Young Marrieds’ and Demo-
graphic Category 2 ‘Zip code 80234°.

Subsequent Usage of the Metrics

We can see that once the device usage data has been
loaded to the Data Structure and processed by the Analytics
Engine 140, the foundation has been laid for developing a
comprehensive data warehouse including the analytics
taught herein along with others that readily fit within the
spirit and scope of this embodiment. When loading the data
to the Data Structure, it can be very detailed such as device
usage for each second in the period of analysis, or highly
summarized such as seconds of device usage for an entire
market. Such analysis would allow the provider to compare
statistics for parts of a market with those for the entire
market.

The metrics readily lend themselves to dimensional analy-
sis using contemporary data warechouse methods. A Fact
table in such an application may be at the device detail level
or an aggregation of many devices. A Dimension table of
Time may be at the level of seconds, minutes, hour, day part,
days, etc. A Dimension table of Demographics could include
any of the demographics described herein. A Dimension
table of Program Attribute could include any of the program
attribute values described herein. A Dimension table of
Device could identify details about the electronic device. A
Dimension table of Usage may be used to describe the
method in which the device is being used (email, phone call,
web browser, etc.).

The metrics produced by the Analytics Engine 140 can be
loaded to a data warehouse to support longitudinal analysis.
Thus we can readily envision a myriad of uses for the
metrics produced by the Analytics Engine 140.

Other Ramifications

We can see that once the device usage data has been
loaded to the Data Structure and processed by the Analytics
Engine 140, the foundation has been laid for detailed ana-
Iytics to determine how many set-top boxes were tuned to
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each channel during any particular day part. By combining
this data with data that identifies when a particular program
or commercial was playing on a particular channel within a
certain geographic area, one could determine the exact
number of set-top boxes that were tuned-in when a com-
mercial was aired. Another use of such data is to identify the
popularity of a television program. Another use of such data
is to determine the point at which viewers tuned away from
an ad or television program. For example, one could identify
the ability of a show to hold a viewing audience from
beginning to end. This could be particularly useful in the
case of a new pilot program before developing an entire
series.

Other ramifications include the ability to measure com-
mercial viewing based on demographics of the viewer.

Other ramifications include the ability to measure pro-
gram viewing by program attributes and demographics
combined.

Other ramifications include the ability to identify the time
of day that is most optimal for airing various types of
programs and/or advertisements.

Other ramifications include the ability to place set top
boxes into Service Groups in support of Switched Digital
Video capacity management.

Besides these ramifications, many additional uses of the
data have been described in various parts of this specifica-
tion.

Numerous other ramifications can be identified. These are
simply non-limiting examples.

Electronic Device Comparison

A person with ordinary skill in the art will readily see the
similarities between cable television capacity planning and
cell phone capacity planning. The methods revealed herein
can be readily applied to cellular telephone systems. This
will be explained next.

A personal communication device includes any portable,
battery-powered device typically capable of sending and
receiving telephone calls, sending and receiving email,
sending and receiving text messages, interacting with the
world wide web, accessing the internet, downloading files,
viewing streaming video, viewing internet protocol televi-
sion, and similar functions. An example would be a cellular
telephone.

A cellular telephone system contains many cell towers.
The capacity of a cell tower is limited. In order to manage
capacity, the cell phone company needs metrics on things
such as:

a) Call volume by day or day-part

b) Call frequency by day or day-part

¢) Call duration by day or day-part

d) Overlapping call duration by day or day-part

e) Data transfer volumes by day or day-part

f) Overlapping data transfer duration by day or day-part

g) Internet protocol packet volume or Ethernet packet

volume by day or day-part.

h) Overlapping internet protocol packet volume or Eth-

ernet packet volume by day or day-part.

Each of these metrics can be provided at a cell tower level
or for an aggregation of cell towers. The unique identifier of
a cell phone may include any of: Electronic Serial Number
(ESN), Mobile Identification Number (MIN), System Iden-
tification Code (SIC).

Cell Tower generally equates to Service Group in the
embodiment reviewed above. Radio Network Controller
which facilitates communication between cell towers gen-
erally equates to Hub in the embodiment reviewed above.
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ESN, MIN, SIC all generally equate to Set Top Box
identifier in the embodiment reviewed above.
Call start time generally equates to tune-in-time.
Call end time generally equates to tune out time.
Radio Frequency/Channel generally equates to to Chan-
nel.
IP packet rate generally equates to megabits per second.
Thus we can see that there are numerous similarities
between a cellular network and a cable television network.
The methods taught herein could be applied to a cellular
network.
Ramifications related to electronic device usage include
things such as:
a) Ability to track peak usage times
b) Ability to track what parts of the network are most used
¢) Ability to track capacity demands
d) Ability to identify demographic characteristics of vari-
ous users
e) Ability to track the purpose for which subscribers use
their devices (talk, browse web, etc.)
f) Ability to combine demographics with usage purpose
(teens play games, adults check email)
g) Ability to track web page activity
Numerous other ramifications will be apparent to those
who work with this data.

I claim:

1. A [computer-implemented method, executed on a data
analysis computer system including at least one data analy-
sis computer of known type, of analyzing a plurality of
human interactions by a plurality of humans interacting with
a plurality of electronic devices, each interacting directly or
indirectly with a computer system accessed through a net-
work, said computer-implemented] method comprising[the
steps of]:

[a. Providing on said data analysis computer system a data

analysis program,

b.] creating, by a computing system, a data structure
comprising data rvecords representing discrete time
periods associated with video-viewing events;

receiving[in computer readable format electronic device
usage), by the computing system, data [resulting from
said human interaction and making said electronic
device usage data available to said data analysis pro-
gram run on said data analysis computer system,]
indicating a first plurality of video-viewing events,
associated with a plurality of devices, during a time
range;

based on the first plurality of video-viewing events, popu-
lating a first set of data vecords of the data structure
with values indicating device usage;

for a second plurality of video-viewing events of the first
plurality of video-viewing events, populating a second
set of data records of the data structure with data
indicating one or more program attributes;

using the data structure to determine, by the computing
system, and based on the second plurality of video-
viewing events, a plurality of different video assets,
associated with the one or ore program attributes, that
were output during a time period, of a plurality of time
periods, of the time range;

using the data structure to determine, based on the second
plurality of video-viewing events and for each time
period of the plurality of time periods of the time range,
a quantity of devices, of the plurality of devices, that
each output a video asset of the plurality of different
video assets during the time period;
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selecting, based on the quantity of devices determined for
each time period of the plurality of time periods, a time
period, of the plurality of time periods, as a peak time
period corresponding to a peak in output of the plu-
rality of different video assets during the time range;

determining, based on the peak time period, a video-
viewing metric; and

outputting, to a computing device, the video-viewing
metric

[c. creating a data structure in said data analysis program
run on said data analysis computer system containing
identifying fields for things of interest for analysis,

d. creating in said data structure buckets representing
individual seconds of time during a window of time of
interest for analysis wherein said buckets are correlated
with said identifying fields,

e. receiving in computer readable format and then loading
to said identifying fields in said data structure identi-
fying information for at least one member selected
from the group of items of interest consisting of:

(1) the identifier of said electronic device,

(i1) the identifier of said computer system accessed
through said network,

(iii) the identifier of a resource consumed by said
electronic device,

(iv) the amount of said resource consumed by said
electronic device,

(v) demographic information about said human oper-
ating said electronic device,

(vi) information about the activity occurring on said
electronic device,

(vil) information about the location of said electronic
device,

(viii) program attribute information about the content
being delivered to said electronic device,

f. using said electronic device usage data to determine the
beginning date and time and the ending date and time
of each said human interaction between said electronic
device and said computer system accessed through said
network and making said beginning date and time and
said ending date and time available to said data analysis
program run on said data analysis computer system,

g. loading values that identify second-by-second elec-
tronic device usage activity to selected buckets in said
data structure based on said beginning date and time
and said ending date and time of each said human
interaction, where said buckets loaded correspond with
said identifying fields in said data structure, and where
each said bucket represents a second of time during
which said data analysis program is tracking said
electronic device usage activity against at least one said
item of interest,

h. executing algorithms in said data analysis program
running on said data analysis computer system to
perform analytics on the data in said data structure,

i. outputting said analytics in a useful format,

whereby said analytics

(1) provide insight into the amount of resource consumed
by said human interaction with said electronic device
interacting with said computer system accessed
through said network,

(ii) provide insight into the electronic device usage pattern
of said human interactions, and

(iii) provide insight into the behavior of said human
interactions].

[2. The computer-implemented method of claim 1

wherein said human interaction includes both real time
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human interactions with said electronic device and interac-
tions with said electronic device that occur as a result of a
previous human action.]

[3. The computer-implemented method of claim 1
wherein said useful format in which said analytics are output
includes at least one member selected from the group
consisting of: a data file that can be read by a computer
program, a data base table, an electronic message, and a
spreadsheet.]

[4. The computer-implemented method of claim 1
wherein said data analysis program performs analytics on
said data in said data structure to produce viewing metrics
where said viewing metrics include at least one member
selected from the group consisting of: STB-Channel-View-
ing-seconds, STB-Channel-tune-ins, STB-Chan-Avg-view-
ing-duration, Stb-chan-stay-away-secs-total, Stb-chan-stay-
away-tune-count,  Stb-chan-avg-stay-away-secs, STB-
Viewing-seconds, STB-tune-ins, STB-Average-viewing-
duration, Channel-Viewing-seconds, Channel-Non-
Viewing-seconds, Channel-one-STB-Viewing-seconds,
Agg-Channel-Viewing-seconds, Pct-of-day-only-one-stb-
viewg-chan, Pct-of-day-no-stb-viewing-channel, Pct-of-
day-viewing-channel, Peak-viewing-second-for-chan, Peak-
viewing-count-for-channel, Agg-viewing-at-this-chan-peak,
Pct-of-peak-view-by-this-chanpeak.]

[5. The computer-implemented method of claim 1
wherein said resource consumed includes at least one mem-
ber selected from the group consisting of: channels, frequen-
cies, radio frequencies, bandwidth, megabits per second of
data transferred, internet protocol packets transferred, Eth-
ernet packets transferred, computer equipment, network
equipment, network capacity, cell towers, hubs, routers,
switches, nodes, circuits, devices, switched digital video
computer systems.]

[6. The computer-implemented method of claim 1
wherein said data analysis program performs analytics on
said data in said data structure to produce metrics on the
resource consumed in supporting said human interaction
with said electronic device interacting with said computer
system accessed through said network.]

[7. The computer-implemented method of claim 1
wherein said demographic information about said human
operating said electronic device includes at least one mem-
ber selected from the group consisting of: income, ethnicity,
gender, age, marital status, location, geographic area, postal
code, census data, occupation, social grouping, family sta-
tus, any proprietary demographic grouping, segmentation,
credit score, dwelling type, homeownership status, property
ownership status, rental status, vehicle ownership, tax rolls,
credit card usage, religious affiliation, sports interest, politi-
cal party affiliation, cable subscriber type, cable subscriber
package level, and cell phone service level.]

[8. The computer-implemented method of claim 1
wherein said data analysis program performs analytics on
said data in said data structure to produce demographic
metrics where said demographic metrics include at least one
member selected from the group consisting of: Demo-
Viewing-seconds, Demo-Non-Viewing-seconds, Demo-
one-STB-Viewing-seconds, Agg-Demo-Viewing-seconds,
Pct-of-day-only-one-stb-viewg-demo,  Pct-of-day-no-stb-
viewing-demo, Pct-of-day-viewing-demo, Peak-viewing-
second-for-demo, Peak-viewing-count-for-demo, Agg-
viewing-at-this-demo-peak, Pct-of-peak-view-by-this-
demopeak, Pct-of-peak-view-by-STB-viewng, Demo-
viewed-during-peak-flag, Peak-period-duration-in-seconds,
Demo-viewed-secs-during-peak, Agg-Demo-viewed-secs-
during-peak, Pct-of-peak-period-demo-was-viewed, Pct-of-
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peak-view-by-STB-viewng, Chan-viewed-during-pea
k-flag, Peak-period-duration-in-second, Chan-viewed-secs-
during-peak, Agg-Chan-viewed-secs-during-peak, and Pct-
of-peak-period-chan-was-viewed.]

[9. The computer-implemented method of claim 1
wherein said program attribute information includes at least
one member selected from the group consisting of: program
type, program genre, program provider, video asset id, video
asset name, program rating, producer, script writer, agency
name, featured actor, featured actress, featured voice, actor
celebrity status, language, informational content code, deliv-
ery format, audio track code, audience suitability rating,
product category, episode identifier.]

[10. A computer-implemented method, executed on a data
analysis computer system including at least one data analy-
sis computer of known type, of analyzing a plurality of
channel tuning events caused by a plurality of humans
interacting with a plurality of set-top boxes, each interacting
directly or indirectly with a cable television system, said
computer-implemented method comprising the steps of:

a. Providing on said data analysis computer system a data

analysis program,

b. receiving in computer readable format channel tuning
data resulting from said channel tuning events and
making said channel tuning data available to said data
analysis program run on said data analysis computer
system,

c. creating a data structure in said data analysis program
run on said data analysis computer system containing
identifying fields for things of interest for analysis,

d. creating in said data structure buckets representing
individual seconds of time during a window of time of
interest for analysis wherein said buckets are correlated
with said identifying fields,

e. receiving in computer readable format and then loading
to said identifying fields in said data structure identi-
fying information for at least one member selected
from the group of items of interest consisting of:

(1) the identifier of said set-top box,

(ii) the identifier of cable television system equipment
serving said set-top box,

(iii) the identifier of a resource consumed by said
set-top box,

(iv) the amount of said resource consumed by said
set-top box,

(v) demographic information about said human oper-
ating said set-top box,

(vi) program attribute information about the content
being delivered to said set-top

(vil) information about the activity occurring on said
set-top box,

(viii) information about the location of said set-top box,

f. using said channel tuning data to determine the tune-in
date and time and the tune-out date and time of each
said channel tuning event and making said tune-in date
and time and said tune-out date and time available to
said data analysis program run on said data analysis
computer system,

g. loading values that identify second-by-second channel
viewing activity to selected buckets in said data struc-
ture based on said tune-in date and time and said
tune-out date and time of each said channel tuning
event, where said buckets loaded correspond with said
identifying fields in said data structure, and where each
said bucket represents a second of time during which
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said data analysis program is tracking said channel
viewing activity against at least one said item of
interest,

h. executing algorithms in said data analysis program
running on said data analysis computer system to
perform analytics on the data in said data structure,

i. outputting said analytics in a useful format,

whereby said analytics

(1) provide insight into the amount of resource consumed
by said human interaction with said set-top boxes
interacting with said cable television system,

(i1) provide insight into the set-top box usage pattern of
said human interactions, and

(ii1) provide insight into the behavior of said human
interactions.]

[11. The computer-implemented method of claim 10
wherein said channel tuning event includes both real time
channel tuning events and channel tuning events that occur
as a result of a previous human action.]

[12. The computer-implemented method of claim 10
wherein said useful format in which said analytics are output
includes at least one member selected from the group
consisting of: a data file that can be read by a computer
program, a data base table, an electronic message, and a
spreadsheet.]

[13. The computer-implemented method of claim 10
wherein said data analysis program performs analytics on
said data in said data structure to produce viewing metrics
where said viewing metrics include at least one member
selected from the group consisting of: STB-Channel-View-
ing-seconds, STB-Channel-tune-ins, STB-Chan-Avg-view-
ing-duration, Stb-chan-stay-away-secs-total, Stb-chan-stay-
away-tune-count,  Stb-chan-avg-stay-away-secs, STB-
Viewing-seconds, STB-tune-ins, STB-Average-viewing-
duration, Channel-Viewing-seconds, Channel-Non-
Viewing-seconds, Channel-one-STB-Viewing-seconds,
Agg-Channel-Viewing-seconds, Pct-of-day-only-one-stb-
viewg-chan, Pct-of-day-no-stb-viewing-channel, Pct-of-
day-viewing-channel, Peak-viewing-second-for-chan, Peak-
viewing-count-for-channel, Agg-viewing-at-this-chan-peak,
Pct-of-peak-view-by-this-chanpeak.]

[14. The computer-implemented method of claim 10
wherein said resource consumed includes at least one mem-
ber selected from the group consisting of: channels, quadra-
ture amplitude modulation signals, frequencies, radio fre-
quencies, bandwidth, megabits per second of data
transferred, internet protocol packets transferred, Ethernet
packets transferred, computer equipment, network equip-
ment, hubs, routers, switches, nodes, circuits, devices, net-
work capacity, switched digital video computer systems, all
in said cable television system.]

[15. The computer-implemented method of claim 10
wherein said data analysis program performs analytics on
said data in said data structure to produce resource con-
sumption metrics where said resource consumption metrics
include at least one member selected from the group con-
sisting of: Pct-of-peak-view-by-STB-viewng, Chan-viewed-
during-peak-flag, Peak-period-duration-in-seconds, Chan-
viewed-secs-during-peak, Agg-Chan-viewed-secs-during-
peak, Pct-of-pea k-period-chan-was-viewed, By-sec-chan-
viewed-count, By-sec-no-chan-viewed-count, By-sec-agg-
chan-viewed-count, By-sec-bandwidth-reqd-quantity,
By-sec-SDV-chan-viewed-count, By-sec-bcast-chan-
viewed-count, By-sec-Std-Def-chan-viewed-cnt, By-sec-
High-Def-chan-view-cnt, Peak-usage-in-mbits-per-sec,
Peak-usage-second-in-mbits-per,  Pct-of-peak-to-be-near-
threshold, Near-pea k-threshold-in-mbits-per, Count-of-sec-
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mbits-near-peak, Pct-of-day-mbits-near-peak, Max-tune-
ins-per-second, Max-tune-ins-sec-of-day, Peak-usage-by-
chan-viewed-cnt, Peak-usage-second-by-chan-view, Peak-
usage-by-STB-viewing-cnt, Peak-usage-second-by-STB-
view, Agg-STB-view-at-peak-sec-ofday, = Peak-period-
duration-in-seconds, Peak-period-most-chan-view-beg-sec,
Peak-period-most-chan-view-end-sec, Peak-period-most-
STB-activ-beg-sec, Peak-period-most-STB-activ-end-sec.]

[16. The computer-implemented method of claim 10
wherein said demographic information about said human
operating said electronic device includes at least one mem-
ber selected from the group consisting of: income, ethnicity,
gender, age, marital status, location, geographic area, postal
code, census data, occupation, social grouping, family sta-
tus, any proprietary demographic grouping, segmentation,
credit score, dwelling type, homeownership status, property
ownership status, rental status, vehicle ownership, tax rolls,
credit card usage, religious affiliation, sports interest, politi-
cal party affiliation, cable subscriber type, and cable sub-
scriber package level.]

[17. The computer-implemented method of claim 10
wherein said data analysis program performs analytics on
said data in said data structure to produce demographic
metrics where said demographic metrics include at least one
member selected from the group consisting of: Demo-
Viewing-seconds, Demo-Non-Viewing-seconds, Demo-
one-STB-Viewing-seconds, Agg-Demo-Viewing-seconds,
Pct-of-day-only-one-stb-viewg-demo,  Pct-of-day-no-stb-
viewing-demo, Pct-of-day-viewing-demo, Peak-viewing-
second-for-demo, Peak-viewing-count-for-demo, Agg-
viewing-at-this-demo-peak, Pct-of-peak-view-by-this-
demopeak, Pct-of-peak-view-by-STB-viewng, Demo-
viewed-during-peak-flag, Peak-period-duration-in-seconds,
Demo-viewed-secs-during-peak, Agg-Demo-viewed-secs-
during-peak, Pct-of-peak-period-demo-was-viewed, Pct-of-
peak-view-by-STB-viewng, Chan-viewed-during-peak-flag,
Peak-period-duration-in-second, Chan-viewed-secs-during-
peak, Agg-Chan-viewed-secs-during-peak, and Pct-of-peak-
period-chan-was-viewed.]

[18. The computer-implemented method of claim 10
wherein said program attribute information includes at least
one member selected from the group consisting of: program
type, program genre, program provider, video asset id, video
asset name, program rating, producer, script writer, agency
name, featured actor, featured actress, featured voice, actor
celebrity status, language, informational content code, deliv-
ery format, audio track code, audience suitability rating,
product category, episode identifier.]

[19. The computer-implemented method of claim 10
wherein said data analysis program performs analytics on
said data in said data structure to produce program attribute
metrics where said program attribute metrics include at least
one member selected from the group consisting of: Prog-
Viewing-seconds, Prog-Non-Viewing-seconds, Prog-one-
STB-Viewing-seconds, Agg-Prog-Viewing-seconds, Pct-of-
day-only-one-stb-viewg-prog, Pct-of-day-no-stb-viewing-
prog, Pct-of-day-viewing-prog, Peak-viewing-second-for-
prog, Peak-viewing-count-for-prog, Agg-viewing-at-this-
prog-peak, Pct-of-peak-view-by-STB-viewng, Pct-of-peak-
view-by-this-progpeak, Prog-viewed-during-peak-flag,
Peak-period-duration-in-seconds, Prog-viewed-secs-during-
peak, Agg-Prog-viewed-secs-during-peak, and Pct-of-peak-
period-prog-was-viewed.]

[20. The computer-implemented method of claim 1
wherein said data analysis program performs analytics on
said data in said data structure to produce program attribute
metrics where said program attribute metrics include at least
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one member selected from the group consisting of: Prog-

Viewing-seconds, Prog-Non-Viewing-seconds, Prog-one-

STB-Viewing-seconds, Agg-Prog-Viewing-seconds, Pct-of-

day-only-one-stb-viewg-prog, Pct-of-day-no-stb-viewing-
5 prog, Pct-of-day-viewing-prog, Peak-viewing-second-for-
prog, Pea k-viewing-count-for-prog, Agg-viewing-at-this-
prog-peak, Pct-of-peak-view-by-STB-viewng, Pct-of-peak-
view-by-this-progpeak, Prog-viewed-during-peak-flag,
Peak-period-duration-in-seconds, Prog-viewed-secs-during-
peak, Agg-Prog-viewed-secs-during-peak, and Pct-of-peak-
period-prog-was-viewed.]

21. The method of claim 1, wherein the data indicates a
time, in the time range, at which a video-viewing event of the
first plurality of video-viewing events occurred.

22. The method of claim 1, further comprising:

determining a second quantity of devices, of the plurality

of devices, that each output a video asset of the
plurality of different video assets during the plurality of
time periods; and

determining, based on the second quantity of devices, a

video-viewing metric associated with the one or more
program attributes.

23. The method of claim 1, further comprising:

determining a ratio between the quantity of devices deter-

mined for the peak time period and a quantity of the
plurality of devices.

24. The method of claim 1, further comprising:

associating, for each video-viewing event of the first

plurality of video-viewing events and based on a ser-
vice associated with the video-viewing event and a start
time associated with the video-viewing event, the video-
viewing event with one or more second program attri-
butes, wherein the second plurality of video-viewing
events is determined based on the one or more second
program attributes, and wherein the determining the
plurality of different video assets is based on the
association.

25. The method of claim 1, wherein each time period of
the plurality of time periods comprises a same time duration.

26. The method of claim 1, further comprising:

based on determining that the quantity of devices is

greater than a threshold value, incrementing a count of
program viewing time.

27. The method of claim 26, further comprising:

based on adding the quantity of devices determined for

each time period of the plurality of time periods,
determining a count of total viewing time.

28. The method of claim 1, wherein the one or more
program attributes comprise one or more of a program type,
50 a program genre, a program provider, a video asset identi-

fier, a video asset name, a program rating, a producer, a

script writer, an agency name, a featured actor, a featured

actress, a featured voice, an actor celebrity status, a lan-

guage, an informational content code, a delivery format, an
55 audio track code, an audience suitability rating, a product
category, or an episode identifier.

29. The method of claim 1, wherein the determining the
quantity of devices comprises:

based on determining that a first device output, during the

time period, a first video asset of the plurality of
different video assets, incrementing a count of devices
corresponding to the quantity of devices.

30. The method of claim 29, wherein the determining the
quantity of devices further comprises:

based on determining that a second device output, during

the time period, a second video asset of the plurality of
different video assets while the first device was output-

10

15

20

25

30

35

40

45

65



US RE50,079 E

93

ting the first video asset, incrementing the count of
devices corresponding to a second quantity of devices.

31. The method of claim 1, wherein the determining the
plurality of different video assets further comprises deter-
mining, separately for each video-viewing event of the
second plurality of video-viewing events, that a video asset
indicated in the video-viewing event is associated with the
one or more program attributes, and wherein determining
the quantity of devices, of the plurality of devices, that each
output a video asset of the plurality of different video assets
during the time period comprises incrementing, based on
each video-viewing event of the second plurality of video-
viewing events, a count of devices corresponding to the
quantity of devices.

32. The method of claim 1, further comprising:

determining, for each of the plurality of devices and based

on the first plurality of video-viewing events, a number
of instances that a device tuned to a first channel.

33. The method of claim 32, further comprising:

determining, based on the first plurality of video-viewing

events, a duration of time the device was tuned to the
first channel.

34. The method of claim 1, further comprising:

determining a quantity of devices that output the video

asset during the peak time period; and

determining, based on the quantity of devices that output

the video asset during the peak time period, a video-
viewing metric.

35. The method of claim 1, further comprising:

determining, based on a quantity of devices that output

the video asset via a first channel during the peak time
period, a video-viewing metric.

36. The method of claim 1, further comprising:

selecting a time period, of the plurality of time periods,

indicating a highest quantity of active devices of the
plurality of devices; and

determining, based on the selected time period indicating

the highest quantity of active devices, a video-viewing
metric.

37. The method of claim 1, wherein each data record
represents one second of time during which a program was
output by a respective video viewing device.

38. The method of claim 1, wherein the plurality of time
periods is determined based on user input associated with a
window of time of interest for video viewing analysis.

39. The method of claim 1, wherein each data record
indicates aggregate device usage for a first geographic area.

40. An apparatus comprising:

one or more processors; and

memory storing instructions that, when executed by the

one or move processors, cause the apparatus to:

create a data structure comprising data vecords repre-
senting discrete time periods associated with video-
viewing events;

receive data indicating a first plurality of video-viewing
events, associated with a plurality of devices, during
a time range;

based on the first plurality of video-viewing events,
populate a first set of data records of the data
structure with values indicating device usage;

for a second plurality of video-viewing events of the
first plurality of video-viewing events, populate a
second set of data records of the data structure with
data indicating one or more program attributes;

use the data structure to determine, based on the
second plurality of video-viewing events, a plurality
of different video assets, associated with the one or
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move program attributes, that were output during a
time period, of a plurality of time periods, of the time
range;

use the data structure to determine, based on the
second plurality of video-viewing events and for
each time period of the plurality of time periods of
the time range, a quantity of devices, of the plurality
of devices, that each output a video asset of the
plurality of different video assets during the time
period;

select, based on the quantity of devices determined for
each time period of the plurality of time periods, a
time period, of the plurality of time periods, as a
peak time period corresponding to a peak in output
of the plurality of different video assets during the
time range;

determine, based on the peak time period, a video-
viewing metric; and

output, to a computing device, the video-viewing met-
ric.

41. The apparatus of claim 40, wherein the instructions,
when executed by the one or more processors, further cause
the apparatus to:

based on determining that the quantity of devices is

greater than a threshold value, increment a count of
program viewing time.

42. The apparatus of claim 41, wherein the instructions,
when executed by the one or more processors, further cause
the apparatus to:

based on adding the quantity of devices determined for

each time period of the plurality of time periods,
determine a count of total viewing time.

43. A system comprising:

a first computing device comprising:

one or morve first processors; and

memory storing first instructions that, when executed
by the one or more first processors, cause the first
computing device to:
create a data structure comprising data records

representing discrete time periods associated with
video-viewing events;

receive data indicating a first plurality of video-viewing
events, associated with a plurality of devices, during
a time range;

based on the first plurality of video-viewing events,
populate a first set of data records of the data
structure with values indicating device usage;

for a second plurality of video-viewing events of the
first plurality of video-viewing events, populate a
second set of data records of the data structure with
data indicating one or more program attributes;

use the data structure to determine, based on the
second plurality of video-viewing events, a plurality
of different video assets, associated with the one or
morve program attributes, there were output during a
time period, of a plurality of time periods, of the time
range;

use the data structure to determine, based on the
second plurality of video-viewing events and for
each time period of the plurality of time periods of
the time range, a quantity of devices, of the plurality
of devices, that each output a video asset of the
plurality of different video assets during the time
period;

select, based on the quantity of devices determined for
each time period of the plurality of time periods, a
time period, of the plurality of time periods, as a
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peak time period corresponding to a peak in output
of the plurality of different video assets during the
time range;
determine, based on the peak time period, a video-
viewing metric; and 5
output, to a third computing device, the video-viewing
metric; and

a second computing device comprising:

one or move second processors; and

memory storing second instructions that, when 10
executed by the one or more second processors,
cause the second computing device to send at least a
portion of the data.

44. The system of claim 43, wherein the first instructions,
when executed by the one or more first processors, further 15
cause the first computing device to:

based on determining that the quantity of devices is

greater than a threshold value, increment a count of
program viewing time.

45. The system of claim 44, wherein the first instructions, 20
when executed by the one or more first processors, further
cause the first computing device to:

based on adding the quantity of devices determined for

each time period of the plurality of time periods,
determine a count of total viewing time. 25
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