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Meanwhile, in the process of defining a proper workload measure, it was determined
that diverse air traffic conditions and a wide variety of controller requests
constitute the load on the computer. The inclusion of all these factors in a model
results in a complex expression which becomes difficult to calibrate and to apply,
in practice. As a result, the selection was simply narrowed down to two important.
workload factors: the instantaneous number of tracks and active flight plans
processed by the computer. The study assumes that these two values substantially
reflect the total load on the system. This generalization holds because, although
air traffic demands a multitude of services from the computer complex, its two
essential functions are to process flight plans and to track aircraft. Tracks and
flight plans must, therefore, be ultimate measures of the total workload.

In a previous study, a detailed examination of available modeling tools led

to the conclusion that regression equations were an effective way to model the
connection between computer utilization and active flight plans or tracks for the
Houston Center. In these equations, utilization is the dependent variable, while

the number of active flight plans or tracks represents the independent variable.

Based on the Houston experience, this study derives similar regression equations to .
serve as a computer performance model for each air traffic control center.

SYSTEM MEASUREMENTS.

Two software tools, known as the on-line central processing utilization and
selector channel utilization monitors, were used to provide the date, time of
day, average central processing, and selector channel utilizations (expressed as
a percentage of the total available working time capacity), along with the track
and flight plan load imposed on the computer during each minute of air traffic
operations. These data, recorded for several days at the centers, were used in.
the regression analysis. Other real-time software recording options are often
activated at the centers. The major options consist of System Analysis Recording
(SAR), Timing Analysis Reports (TAR's), and Resource Monitoring (REMON). These
recordings can affect utilization significantly and, to negate their influence,
have been turned off or reduced to minimum levels during most of the measurements.

DISCUSSION OF RESULTS

Numerical results showing how changes have impacted computer use since 1980-81
appear throughout this report. Although the survey results are extensive, only a
summary is given here while the details appear in appendixes B through I.

To accentuate the differences between sites and between 1980-81 and 1982-83,
figure 1 describes how the cost in central processing utilization for every 100
tracks varies from site to site as well as from one survey to another. Figure 2 is
similar to 1 but shows, instead, the constant processing overhead necessary to
maintain the system in a real-time mode regardless of aircraft load. Both figures
are based on regression equations found in appendix I and apply to minimum back-
ground data recordings unless noted otherwise.

The projections in figures 2E and 3E in the Executive Summary assume no further

softv.rare improvements. This assumption may be shortlived however, for as of this
writing, the Air Traffic Service is proceeding with new changes, the most prominent .
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DESCRIPTION OF THE DATA

Several scatter diagrams have been prepared to visualize the collected data
for each site and to derive regression equations which can best describe this
information. Scatter diagrams are X-Y plots which contain coordinate pairs of
various fields found in each data record. The scatter diagrams in appendix B, for
example, are plots of central processing utilization (shown as a percentage of the
total available capacity along the y-axis) and the corresponding track count (shown
along the x-axis). Digits in the graphs denote single or repeated observations
taken at different times. A '"2", for instance, indicates two identical .observa-
tions, a "3" denotes three observations, and so on. For counts greater than 9, the
letter A denotes 10 observations, B denotes 1l observations, etc. An asterisk
signifies that 36 or more observations have identical coordinate pairs.

The formula stated at the very bottom of each plot corresponds to the calculated

least squares first-order equation which best fits the data. The "N" near the
bottom left indicates the sample size, while the "COR" represents the coefficient
of correlation between the vertical and horizontal variables. A COR close to 1.0

indicates a strong correlation. The utilization and track scatter follow a linear
trend, which suggests that a straight-line regression equation is an appropriate
way to describe the data.

Appendixes C, D, and E are similar to B but apply to the selector channels instead
of central processing. Appendix F contains tables of maximum values observed
during the measurements.

Scatter diagrams depicting performance and workload parameters as a function of
time have been produced to illustrate traffic build-up patterns, traffic intensity
peaks, and the corresponding computer utilization variations as the day progresses
at each facility. For example, figures in appendix G represent the daily trend in
active flight plan load, track load, and computer utilization. All variables are
plotted as a function of local time over several days.

The scatter diagram abbreviations found in the appendixes discussed so far are
described as follows:

CPU Central Processing Utilization (in percent).
ACTIFP Number of Active Flight Plans.
CHT Average total Selector Channel Utilization (in percent). It equals the

sum of the four active Selector Channel Utilizations divided by four.

DSKTP Average ''disk/tape" Selector Channel Utilization (in percent). It
equals the sum of the two Selector Channels dedicated only to tapes and
disks divided by two.

DC Average ''Display Channel" Selector Channel Utilization (in percent).
It equals the sum of the two Selector Channels dedicated only to the
Display Channel divided by two.

N Represents the number of observations (sample size) in the data and 1is
located at the lower left hand cornmer of each plot.
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A3d2 .10 SOFTWARE FUNCTIONAL MODIFICATIONS

Case File
AT500-CPF-052
AT500-CPF-055
ZMPAF-CPF-058A D4191B
ZIDAF-CLC-118 5376
ZLADS~CPF~209E T5064
ZLAFF-CPF-228 D4779
ZLAAF-CPF-238 D4911
AF360~CPF-318 D5603
AF360~CPF-321
AT500~CPF-489B
AT500~-CPF-497A
ATO0-CPF-555

AT500-CPF-601

AT500-CPF-603

AT500-CPF-605

AT500-CPF-606
AT500-CPF-607

AT500-CPF-608

AT500-CPF-613
AT500-CPF-614

PI-10129-2382

Title ‘

NAS ICAO, Processor (Patch)

Slant Range Correction Alt, (SLCA) Parameter
Interim On-Line Certification

Eliminate "Not Updating Messages'" on Resume Mode Recovery
Enhancement to CA-Conflict Alert (Patch)
Excessive Fail Poll Messages

Wrong SCON Message Causes NAS Lock Up

I0CE Off-Loading

CE Hard Stops Caused by Looping On 1/0 Interrupts
Use No Discrete Data Counter Before Going to XLSA
Prevent Backup of Mesages on MSP (Patch)

PAM Replacement for PAM Adapter Error (Patch) .

Add Controlling Sector Number to EMSAW Alert on HSP
Printout

Withdrawal of Controlled Visual Flight (CVF) Rules
(Patch) CVF-AT500-CPF-544 D5582

Lack of Failure Warning and Assignment When FSP
Second Backup Out

Limit Messages on FDEP Queue
FDEP With Open Line Causes Continuous Interrupts

Reduce Flight Plan Summary Output Excessive Data,
Data Manipulation and Channel Use of FP Summary

Restrict CTM's Associated With RB to ARTS
HSP Primary Backup Failure (Patch)

FP Summary at SU/SO







A3d2.11 SOFTWARE FUNCTIONAL MODIFICATIONS

Case File
AT300-CPF-036E
AT500-CPF~562
AT500-CPF~497A

AT500-CPF~555

AT500-CPF-561A

AT500-CPF-605

AT500-CPF-613

AT500-CPF-614

PI-102690979W

PI-07026-4592

AT300—~CPF-052

AT500-CPF-603

ZLADS~CPF-209E (T5064A)

ZMPAF-CPF-0584A (D41918B)

AF360-CPH-313A (D58434)

ZMPAF-CPF-083

AT500-CPF-617

Title

En Route Arrival Metering .

Adjacent Facility Update for En Route Arrival Metering

Prevent Backup on MSP (A3d2.10 Patch to be Carried Over)

PAM Replacement for PAM Adapter Error (A3d2.10 Patch to
be Carried Over)

Tailor the Letter "K" from 4-Character Fixes

Capability to "ASGN" Second Level Backup GSP (A3d2.10
Patch to be Carried Over)

Terminate RB Processing When Multiple '"No Response'
UTM's Occur (A3d2.10 Patch to be Sourced)

HSP, Primary Backup Failure (A3d2.10 Patch to be Carried
Over)

Deduplication of Table FF

Bypassing SAR Label Checking (A3d2.10 Patch to be
Sourced) ‘

Modification of ICAO Processor (A3d2.10 Patch to be
Carried Over)

Withdrawal of Controlled Visual Flight (CVF) Rules
(A3d2.10 Patch to be Carried Over)

Conflict Alert to First Previous Controlling Sector
(A3d2.10 Patch to be Carried Over)

Interim On-Line Certification (A3d2.10 Patch to be
Carried Over)

Change Threshold Value for TVE Messages (No CCC Impact)

Elimination of Erroneous IOCE Error Charges Due to
CDC (A3d2.10 Patch to be Carried Over)

Editorial Changes to NAS-MD's (Incorporate Into Level L,
A3d2.11)
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v 10.387 3.9401 VY= .27160¢xe 2.3821 «64313

B i —







- L

DEN 2.12 "A"™ SARC4 (RCCPS REDUCE TO UDS SARC1),TARS=QFF, OFLD=ON,3 CE,MEAS BETWEEN 8/4 TO 8/9/82

(LT 2P T PP PPRPE PRTTE TTTTL TRPRL FPPS PRSTE ZETTE TR L PRPRE FRPRS FRETE X

100.0 « ¢
87.50 + +
75.00 + +
62.50 + +
50.00 + +
37.50 ¢ +
. Y
25.00 + +
12.50 + +
- SFDI6DB4411L .
Y -
0.000 + . +
etecscctenostesssteroctesastisooctoncctoncetecsotavcotecncteccataccatencsts
7,500 22.50 37.50 52.50 67.50 82.50 97.50
0.000 15. 00 30.00 45,00 60.00 75.00 90,00 105.0
N 2694
COR= ,9640 CPU
MEAN ST.DEV, REGRESS [ON L INE RES.HAS.
Y 13,043 4.3707 VY= ,29510%Xe 2.7242 1.3508







MEMPHIS 2,12 9020A SARC1,TARSeNFF,{0CEIFLD=ON,3 CE, MEASURED BETWEEN 07/26/82 AND 07/31/82

etsosstsssaticcoPoncsteccotesnstacsctotcatocnatacen®escatoscetensctonoets

100.0 + .
87.50 + .
75.00 + .
.. -
C 62.50 + .
H . .
T . .
50.00 + .
37.50 » +
. 1 .
. 1 1 .
. X
. Y
25.00 + 1 ' +
12.50 » +
0.000 ¢ +
ePoscotucssPocsctecastascvntecestoncotescctevcsatocrsotacestensetecoctencats
7.500 22.50 37.50 52.50 67.50 82.50 97.50
0.000 15.00 30.00 45.00 60.00 75.00 90.00  105.0
Ne 3743
OR= .9399 cPU

ME AN ST.DEV. REGRESSION L INE RES «MS &
Y 9.4786 3.2046 Y= ,22516%Xe 2,.5970 1.19711
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~“~IO

MINNEAPOLIS 2.12 9020A SARC1,TARS=OFF,10CEOFLN=0ON,3 CE, MEASURED BETWEEN 10/18/82 AND 10/23/82

[ASRTPL FPFIL ZYRTE IR TR SRR P TIRY PRSP e T X TR LA L T TE IR TL P 24

100.0 : ;
87.50 + .
75.00 + .
62,50 ¢+ +
* *
50.00 + .
37.50 + *
. Y
25.00 + +
12,50 ¢ +
Y, .
0.000 + +
o.---.0.-0.....;0..-0’--..'---o‘-o--’o-o-’....’o..n’.on.’-o-o’-o-o’nn.-.o
7.500 22.50 37.50 52.50 67.50 82.50 97 .50
3198 0.000 15.00 30.00 45.00 60,00 15.00 90.00 105.0
COR= 9499 CcPU
MEAN SY.DEV. REGRESSTQN LINE RES. MS.
A 11.98% 3.4386 Ya _27825%xe 2.5541 .70855







01-5

PR X

SALT LAKE 2.12 9020A SARC1,TARS=OFF,10CEOFLD=0N,3 CE, MEASURED BETWEEN 05/23/82 AND 05/28/82

AT ETL ZRRRE PRYPE ZTRTE PR TAIETE L LT TR PR INPPPE PP IR P RY FPRIE PP TR RTE 2

100.0 + .
8T7.50 ;
T5.00 ¢ :
62.50 ¢+ ;
50.00 + N
37.50 + :
. X
25.00 ¢+ Y
12.50 ¢+ 15476H98ST +
. 1168¢0sbtdnn .
. Qesshne g .
. [ ¥4 .
0.000 ¢+ ;
-*.o-o‘----’o.no*-oo.*-.-o*--a.*....’c--o’-..o’o.-o*.-o.*.ooo’-.oo’-o-a’t
0.00 T7.500 22.50 37.50 52.50 67.50 82.50 97.50
Ne 3795 07000 15. 00 30.00 45.00 60.00 75.00 90.00  105.0
CORe 9544 cou
MEAN ST.DEV. REGRESS ION L INE RES.MS,
v

T.7475 1.9285 v= ,21770%xe 2.5664 «26027







21-0

ATLANTA 2,12 90200 SARC1TARS=0FF, IOCEQOFLD=0FF.2 CE, MEASURED BETWFEN 07/26/82 AND 0T7/31/02

etocsctessctossatosentianatesontencatinectinsatoccctocactarcatiscatinnste

100.0 + N
87.50 + N
75,00 ¢ ;
C 62.50 + .
H . .
Y £ ] L]
50,00 ¢+ ;
. X
* v
37.50 ¢ +
25.00 + +
12.50 + s
v .
0.000 + +
etossetessestecsotoncctissctecictacssteccotecsatecssteasctessetrcnataccnts
o ooo7.*:.0015 0022.50 37.50 52.50 67.50 82.50 97 .50
w 3oy8 . 30.00 45.00 60,00 75.00 90,00 105.0
com= 9739 cpPu
NMEAN ST.DEV, REGRESSION LINE RES . MS.
Y

t1.677 3.5000 va _341060xe 3.8284 «63150













91-D

JACKSONVILLE 2.12 90200 SARCL+TARS=0FF, IOCEQFLD=0FF,2CE, MFASURED BETWEEN 08/23/8B2 AND 08/27/B2

e®sssctesvctenca®eccotencetiscatonns®ecosticonticeo®acactacestecantencete

100.0 + :
87.50 + :
75,00 + .
62.50 ¢ :
‘ Y
50.00 + :
37.50 + :
25.00 ¢ .
12,50 + .
0.000 « :
c.-o.-’-o-a.-ooo‘.--o.‘.oo-"o esestosnotecsootocssctacsacntsnsetocestencateceets
o ooo1.soo 22,50 37.50 52.50 67.50 82.50 97.50
e aor1 15.00 30,00 45.00 60.00 75.00 90.00 105.0
COf= .9808 cpPu
MEAN ST.DEV, REGRESSION L INE RES.MS,
Y 12.252  4.4027 Y= .53503exe 2.4940 -73631













0Z-0

WASHINGTON 2.12 90200 SARCA,TARS=DN, [DCEDFLD=0FF,2 CE, MEASURED BETWEEN 10/04/82 AND 10/07/82

LAZTRTE FRPRL TETTE PRI TS PRRTE PO e e S T

100.0 + .
87,50 + :
75,00 ¢ +
€ 62.50 + .
H . .
T . .
50.00 ¢ ;
- Y
37.50 ¢ +
25.00 + .
. 13 .
. 122 - o
. 1 -
12.50 + +
¥ .
0.000 « +
o’oo-.‘oo--’.oon’-ooo’n.o.’-coa..onn’o-.o’o-o-’--.o’oc-.’.o..’.---’.-o-’-
0 0007.500ls 0022-50 37.50 52. 50 67.50 82.50 97.50
L4 - 30. - . . L4 .
N 3780 00 45.00 60,00 75.00 90.00 105.0
COoR= .9778 crPy
MEAN ST.DEV, REGRESSIGN LINE RES.MS.
Y 13.896 4,8554 Y= ,33627%X+ 4.0213 1.0333







' ALBUQUERQUE 2.12 9020A SARC1,TARS=DFF, JOCEOFLD=0Ns3 CEs¢ MEASURED BETWEEN 07/19/62 AND 07/24/62

staccotucectocvsPescrPeccntesnctossc®onnotannsticsc?eccc®eventancatocnaats

100.0 + .
87.50 + .
75.00 ¢ +
- .
D 62,50 ¢ +
s - -
K - .
T - -
P . X
50,00 ¢+ Y
L] .
37.50 ¢ +
. -
25.00 ¢ *
12.50 + *
v .
0.000 X +
steacetsccetiaretencotorsatocsotasactocsectocostossatessatocacteccctornate
0 0007.50015 0 22 .50 37.50 52.50 67.50 82,50 97.50
- 3039 00 30.00  43.00  60.00  75.00  90.00  105.0
COR= ,9722 CPU.

MEAN ST.DEV, REGRESSION LINE RES.MS.
Y 15.488 6.6119 Y= (452598X+ 2,1485 2.3940







©-a

O=-RNQ

DEN 2.12 "A® SARC4 (RCOPS REDUCE TO UDS SARCL),TARS=OFF, OFLD=ON,3 CE.MEAS BETWEEN 8/4 TO 8/9/82

AT TALET L PERPE YR TR PERTE SPTRE YRR SR PR IR YR IR TR AL TR RL PRPYE ZY PP PRYFE

100.0 + .
87.50 + .
75.00 + +
62,50 ¢+ +
. X
X Y
50,00 + +
37.50 + +
25.00 ¢ +
12.50 ¢ .
- .
v L ]
0.000 X +
etoossotecceteoscotocoatiseoteceotoscetecsctoosctaceostecsotecsotoccatonncte
0.0 7.500 22.50 37.50 52.50 67.50 82.50 97.50
Ne 2696 a0 15. 00 30.00 45,00 60.00 75.00 90.00 105.0
COR= .9603 cPy

MEAN ST.0ev. REGRESSION L INE RES.MS,

A 19.014 Te1753 Y= . 48260%xs 2.1388 6.0052’







MEMPHIS 2,12 9020A SARCL,TARS®OFF,10CEOFLD=0ON,? CE, MEASURED BETWECN 07/26/82 AND 07/31/82

0%c0an®sccctecccteccsPeansteccc®ecceticsrtonsetecsctarsctecco®once®acnnts

100.0 + +
- .
87.50 ¢+ *
. -
- .
75.00 + +
- l l .
D 62.50 ¢ +
S . 1 .
K . .
T . .
P o .
50.00 + +
. * .
. X
. 1 .
- .
37.50 + Y
. 1 .
Y 1 .
. 1 11 1 .
25.00 + 11 222 2 2 +
. 21 1 1 113454832326 .
. 131 .
12,50 ¢+ M
- .
Y 11 .
0.000 + *
X¥teoootoasoteosooteovoteccotesnotoccotesantecssatecectecoctecactoscsotocants

7.500 22.50 3r1.50 52.50 67.50 82.50 97.50
0.000 15.00 30.00 45,00 60.00 75.00 90,00 105.0

N= 3743 .

COR= 85618 cPU

MEAN ST.DEV. REGRESSION LINE RES-MS.

Y 12.729 5.0413 Y= ,32477¢xe+ 2.8025 6.5406













SALT LAKE 2.12 9020A SARC1.TARS«OFF,I10CEOFLO=0ONe3 CE, MEASURED BETWEEN 03/23/82 AND 035/28/82

* +
eP®evsetossetosostocsntenscPecectrena®iace®ocac®ennstessntecsotoncs®oancte

100.0 + :
e +
15.00 ¢ .
. +
D 62.50 ¢ :
S A4 L]
K L .
Y . L)
P . ¢
50.00 + .
. . X
. +
37.50 ¢ .
L Y
. M ‘
25.00 + .
X : :
: 21715351 .
. +
12.50 + .
: e :
. A5F6LEJBE3LLL .
— :
0.000 X
.....-.-..‘.....'...........-.....'..’....“...'.l.......’.ll.’..-.’..l.’.
1.500 22.50 37.50 $2.50 67.50 82.50 97.50
0.000 15.00 30.00 45.00 60.00 75.00 90.00 105.0
N= 3794
COR= .AS512 cru
MEAN ST.DEV, REGRESSION L INE RES.MS,

A\ 9.5028 2.8183 ¥= ,28081%xe 2.8196 2.1880
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oM Xno

ATLANTA 2,12 9020D SARC],TARS=0OFF,10CEQFLD=QFF,2 CE, MEASURED BETWEEN 07/26/82 AND 07/31/82

(A TR YT T TR A SRS FRWFE PRPPL PEPRE IYTRE FPRTE FRTEE PP FL FYTRE TR YE FYRYL L

1oouo : ‘
87.50 ¢ ;
75.00 + *
62.50 ¢+ M
) X
. Y
50,00 + :
37.50 ¢+ :
25.00 ¢ :
12.50 ¢ .
v .
X .
0. 000 ¢ ¢
etocsetearsetennctosnstocnePecsotocsntencstoscoteccctecnatoncctoccstocnctse
7.500 22.50 37.50 52,50 67.50 82,50 97.50
N= 38 0.000 15.00 30.00 45,00 60.00 75.00 90.00 105.0
18
DR« .9732 CPY
MEAN ST.0EV, REGRESS10ON LINE RES.MS.
Y 16,343 5.1753 Y= ,503940%¢ 4.T464 leat?7







71-d

VR ND

100.0

87.50

15.00

62.50
50.00
37.50
25.00
12.50
0.C00

N= 4468
COR= .98
MEAN
Y 23.9

FT WORTH 2.12 90200 SARC1,TARS=OFF,JOCEOFLD=OFF,2 CE, FMEASURED BETWEEN 02/08/82 AND 02/13/82

e®eecssPecnoteces®ensotacsectoccstasactencctosectecnctecnc®encetancctonents

- -
- .
* X
. .
. Y
. .
- -
+ .
. -
. -
-* L]
- .
+ 4+

% o 0 0 o0 0 s 0

® 6 6 0 8 0 8 H0 ¢ 2 0 406 9 066 S P 0 48 0 & @

+

steesetecesteccetesnctecsosPecasteccc®oscetecocticssPincctencetosectacnet
7.500 22.50 37.5¢C 52.50 67.5C 82.50 91.50

0.000 15.00 30.00 45.00 60,00 75.00 90,00 105.0

o €06 06 2 & $ & 0 0 0 S0 8 8 g 0 8 ¢ 0

59 CPU
ST.DEV. REGRESSION LINE RES .MS.
57 8.9774 Y= .B85849%X+ 4.5652 5.41C8




¢1-d

INDTANAPOLIS 2,12 90200 SARC1,TARSeOFF, IOCEOFLD=OFF,2CE, MEASURED DBETWEEN 10/10/62 AND 10/17/82

ePscsetecsetonsstessoticcotoscctossatisncsPoscsctosnatencetocnstesnctecannts

100.0

87.50

75.00

$0 5 0 s Te s 8 8 S s g b0 b 00 P
*a 0 0 2 S0 3 4 L+ s S Hp s $P

D 62.50
S
X
T
P
50.00
. .
- L]
37.50 + +
25.00 ¢ +
12.50 ¢ +
L] “F l L]
- *e]2 .
. 911 .
0,000 + ;
eteeeotecssteccctescstascotocsotoscsteccotecectecvoteccstercatesastaccets
7.500 22.50 37.50 52450 67.50 82.50 97.50
0.000 15. 00 30.00 45.00 60.00 75.00 90.00 105.0
N= 3841
COR= , 9621 cpPu
MEAN ST.DEV. REGRESS ION L INE RES.MS.
v 14,586 5.1061 Y=z .64622%X+ 3.6100 1le 9406



91-d

JACKSONVILLE 2.12 90200 SARC1,TARS=(OFF, {OCEOFLO=OFF,2CE, MEASURED BETWEEN 08/23/82 AND 0B8/27/82

ebsosstsccsteccatissstancetessctonnstencnticontancstoccctescetacastenaant,

. x
100.0 + Y
87.50 + ;
75.00 + +
D 62.50 + +
S . .
K . .
A} . .
P . .
50,00 + *
37.50 + +
25,00 + +
. e ] -
L] l L]
L] l L]
12.50 ¢+ +
-
.
.
0.000 X ¢
ttecoctacecticectocnotescetescctancetoccctesnctacsstossetosscteccctaccnts

0.00 7.500 22.50 37.50 52.50 67.50 82.50 97.50
Ne 4911 «000 15.00 30.00 4%5.00 60.00 75 .00 90.00 105.0

COf= .9793 -
L]
EAN  ST.DEV.  REGRESSION LINE  RES.ms.
Y 19.45%% T.4292

Y= .90138%x+ 3.0154 2.2642

st



LT-A

100.0

87.50

75.00

V- XN O

62.50

50.00

37.50

25.00

12.50

0.000

N= 6276

COR=

Y

.91
MEAN

27.5

KANSAS CITY 2.12 90200 SARCA,TARSsOFF,]OCEOFLO=0FF,2 CE, MEASURED BETWEEN 07/19/82 AND 07/24/82

e¥000ePs0cstosssPecncPecncPrncaticcotocrctincetoccctocsotusoctisvotonneds

. X
. .
[ Y
. -
. .
- -
- -
+* +*
.
L]
.
.
+
.
.
-
-
*

0.-..0-..00-0050.0!.00-.00-..0

® 6 $0 8 8 2 e 9 O 4 S0 0 s po 0 0

X .
+ *
eteesoticeatinsotesconteccatocoetecnctoncstencotoscotscoctocsoteccntoccete
7.500 22.50 37.50 52,50 67.50 82,50 97.50
0.000 15.00 30.00 45.00 60.00 75.00 90.00 105.0
14 cPU
ST.DEV, REGRE SSION LINE RES.MS.
53 9.5282 Y= ,89796%X+ 5.,4557 4.0584



81-d

100.0

87.50

75.00

n 62,50
S
‘K
A
4
50,00
37.50
25.00
12.50
0.000
N= 123)
COR= ,97
MEAN
Y 17.2

LOS ANGELES 2.12 9020D SARC1,TARSaOFF,IQCEQFLD=0FF,2 CE, MEASURED BETWEEN 08/12/82 AND 08/16/82

e®ssesticnntacactianatoccctecnctoccctecnntencetoncnticsctecssteccstocants

*o o 00 *o

e ® o

$ 0 0 0 8 P g b s e p s e Hp8 0 e s *+ 2 oo 0

0 5 0 0 o 0 8 9 8 g0 P 0 6 Pa s s s AL O SO ¢ 2 g2 0 g0

X
* .
I"...’.‘.I’..-.’....’....".l"“..’..-."...’..I.’..-".--.‘.‘..‘..I.’.

7.500 22.50 37.50 52.50 67,50 82.50 97,50

0.000 15. 00 30.00 45.00 60.00 75.00 90.00 105.0

n cpPu
ST.OEV. REGRESS ION L INE RES.MS,

0l 5.2641 VY= ,57688%X+ 4.7248 1.2540




61-0

Vet RN O

Y

100.0

87.50

75.00

62.50

50.00

37.50

25.00

12.50

0.000

MEAN

NEW YORK 2.12 9020D SARC20+TARS=TFFCs IOCEOFLD=0FF,2 CE, MEASURED RETWEEN 12/27/82 AND 12/31/82

e®sseoteccsePossaPsccotecccticccteccotecentococ?rcectivectosoctoncotoncets

: .
. .
. X
. Y
N .
. +
. -
+ +
+ +
+ +
+ . - +
steseetreceteccstascctevnoPrcssetoccctorontoccetoncctecnctaceateccctencets

7.500 22,50 37.50 52. 50 67,50 82.50 97.50
0.000 15.00 30.00 45,00 60.00 75.00 90.00 105.0
28 CPU

ST.0EV. REGRESSION LINE RESMS.

14.040 6.5672 Y= .65533%X+ 4.3703 3.9784






APPENDIX E

SCATTER DIAGRAMS SHOWING AVERAGE DISPLAY SELECTOR CHANNEL
. UTILIZATION AS A FUNCTION OF TRACK LOAD

Appendix E is similar to appendix D except that it shows the average of the
"display" selector channel utilization as a function of track load. The average is
computed by dividing by 2 the sum of all the observed 'display" selector channel
utilizations.

The sites appear in the following order:

Computer Page
Site System Number
Albuquerque 9020-A E-2
Boston 9020-A E-3
Denver 9020-A E-4
Houston 9020-A E-5
Memphis 9020-A E-6
Miami 9020-A E-7
Minneapolis 9020-A E-8
Oakland 9020-A E-9
Salt Lake 9020-A E-10
Seattle 9020-A E-11
Atlanta 9020-D E-12
Cleveland 9020-D E-13
‘ Fort Worth 9020-D E~14
Indianapolis 9020~D E-15
Jacksonville 9020-D E-16
Kansas City 9020-D E-17
Los Angeles 9020-D E-18
New York 9020-D E-19
Washington 9020-D E-20



ALBUQUERQUE 2.12 9020A SARCLsTARS=OFF,lOCEQFLD=0N,3 CE, MEASURED BETWEEN 0T7/19/82 AND 07/24/82

DA IYTRLIPPEL FEETE IV RTE IR PR ZRTRL CYRRL PR PR P R P e Y N

100.0 + .
87.50 + .
15.00 + ;
D 62.50 ¢ *
C . .
50,00 + .
37.50 + .
25.00 + .
12.50 ¢
o 1152856K0Yen2 o
. TLIsesss F4002T96RCL1 .
Shassy .
0.000 + 3 .
.’....’.l..’..‘.‘.. .l......‘.l.’I...".Q..‘...l‘....‘I.I.’.l.l.'........l.'-
25. 5. 125 175 225 275 325
0.0 50. 100 150 200 250 300 350
N= 3439
COR= .931s TRACKS
MEAN ST.DEV. REGRESSION L INE RES JMS .

Y 5.2822 1.3602 Y= .024798xe 2.8300 «24498




BOSTON 2.12 9020A SARC1, TARSwOFF,INCEQFLD=ON,3 CE, MEASURED BETWEEN 06721782 AND 07/03/82

e®eses®eccePecca®ecte®encs®ecno®ocnctoccs®esnc®ianc®arnc®ecceticnc®onnete

100.0

87.50

75.00

D 62.50

50.00

37.50

25.00

0.0'0000.10'.0000"00-'0.000-....,....
Mes o s do 0 0 s 0 5 s 0 £ 08 ¢ 00 0 ¢ 0 s 0 $0 000 €00

12.50

4531AMK93

48 AR®S8) B
OEEL .
+

0.000 +
etocectescsctoncoteccntessotecsotossetecsstecaatecactecasteccotencotennst
25. 75. 125 175 225 275 325
0.0 50. 100 150 200 250 300 350
N= 2760
COR= ,8798 TRACKS

Ve  REGRESSION LINE  RES.HS.

Y  4.7432 1.0050 VY= ,C2680%X+ 2.,9320 .22823



DEN 2,12 “A™ SARC4& (RCOPS REDUCE TO UDS SARC1) ,TARS=OFF, OFLD=~ONe3 CE.MEAS BETWEEN 8/4 TO 8/9/682

s%0000®es0e®rsce®acse®envnticcctoccntoccotencctencctorcc®esca®encetinncte

. .
100,0 ¢ ¢
87.50 ¢ +
. L)
L] .
T5.00 ¢ *
D 62.50 ¢+ +
c ] *
50.00 + .
37.50 + .
25.00 ¢ *
. X
12,50 ¢ 1
214T45DDNDJG! .
[CETTTIIEL T YN -
X 1#+793 .
0.000 ¢ +
l’l..l....‘.......ll....l..l.-...‘..’..O..C..I...00’..'."....O.....COI.O
0.0 25, 75. 125 175 225 2715 325
N 2694 . 50. 100 150 200 250 300 350
CORs _9]159 TRACKS
MEAN SY.0EV. REGRESSION LINE RES.MS,

A4 6.8962 1.6756 Y= ,0z835¢xe 4.0243 45253




HOUSTON 2.12 9020A SARC2,TARS=0000,10CEQFLD=0ON,3 CE, MEASURED BETWEEN L1/5/62 AND 11/10/82

etoacetoqactoscssteccatonce®rvertecectocso®osnstocanticcs®ecen®ecsndocosts

100,0

* 980 40
* % 6 00 00

87.50

75.00

D 62.50

$0.00

37.50

25,00

$ 0 0 0 o $° 2 o ¢ 4 0 g ® Py s TV $v * s 9 s 0 o
x...l’tl..’...l’.lll’.'l"....

12.50

243ATONTHERUR

0.000 + +
..'....'l........'......'..'..l.....I’.........’....’..............’....’.
25, 75. 125 175 225 215 325
0.0 50. 100 150 200 250 300 350
N= 837
COR= ,9363 TRACKS

MEAN ST.DEV. REGRESS ION L IME . RES.MS,

Y 5.6299 1.1296 Y= ,02175%X+ 3.0121 15761
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MEMPHIS 2.12 9020A SARCL,TARS=0FF,IOCEOFLD=0ONs3 CE, MEASURED BETWEEN 07/26/82 AND 07/31/62

sd0s0ctscnetonesPecontancetescctecectiscsteccetancatenceticscsticnntonante

100.0 + .
87.50 + N
75.00 + +
D 62.50 + +
50.00 + +
37.50 + .
25.00 + .
- x
L] z -
. 1 533331 .
12.50 ¢ 1 1 3 DGMIIGUPI2TA
« 1 1 141123 14C31522322 1 1 .
. 3 1BBA58ATGA4AGIVIS#oR2Y .
. JSDEsesess 8BHE5 1313A2 .
¥#Q041 1 .
0.000 X *
.*... ..’...'....'..‘.’-..". L X ] ."."’....’....’.......-.’....’..‘.’....’.
25. 75. 125 175 22% 2715 32%
0.0 50. 100 150 200 250 300 350
N= 3743
core .7s07 TRACKS
MEAN  SY.DEV.  REGRESSION LINE  Res.us.
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MIAML 2.12 9020A SARC1,TARS=OFF,lOCEDFLD=0ONs3 CE, MEASURED BETWEEN 06/08/82 AND 06/12/82

eteess®essstencetecen®incoticsrteccctesenticcctincntanvatosactincntonsate
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MINNEAPOL IS 2.12 9020A SARCl,TARS=DFF,IDCEOFLD=0ONs3 CL, MEASURED BETWEEN 10718782 AND 10723782
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e OAKLAND 2.12 9020A SARC1.TARS=OFF,I0CEDFLD=ON,3 CE, MEASURED BEVWEEN 08/15/82 AND 08/22/82
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SALT LAKE 2.12 9020A SARCl,TARS=OFF,IJCEOFLO=0ON,3 CE, MEASURED BETWEEN 05/23/82 AND 05/28/82
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SEATTLE 2.12 9020A SARCA,TARS=0FF(10CEOFLD=0ON,3 CE, MEASURED BETWEEN 06/07/82 AND 06/12/82
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ATLANTA 2,12 90200 SARCL,TARS=DFf, [OCEQFLO=0FF,2 CE, MEASURED BETWEEN 07/26/82 AND 07/31/82
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CLEV 2.12 90200 SARCLeTARS=OFF,IOCEOFLD=OFF,2 CE, MEASURED BETWEEN 0%/31/82 AND 06/05/82
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FT WORTH 2.12 90200 SARC1,TARS=DFF, IOCEOFLD=0FF,2 CE, MEASURED BETWEEN 02/08/82 AND 02/13/82
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INDIANAPOLIS 2.12 90200 SARCL,TARS=OFF 1 0CEOFLD=CFF,2CE, MEASURED BETWEEN 10/10/82 AND 10/17/82

ePesccPucsoosce®escr®essc®ocsstessetoccea®ieces®eccc®icectornc®occctencete
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JACKSONVILLE 2,12 90200 SARC1,TARS=OFF,10CEOFLD=OFF ,2CE, MEASURED DETWEEN 08/23/82 AND 08/27/82

eteccetorcstinceteveseneatonsatincotencetioostococtencstoceotossetocant,
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KANSAS CLTY 2.12 90200 SARCATARS=OFF,10CEQFLD=CFF,2 éE' MEASURED BETWECN 07/19/82 AND 07724782
ePecce®raceteiase®ersce®acostesncecsctocontacoctecss®occctancsetocsatoccnts
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LOS ANGELES 2.12 9020D SARC]+TARS=0OFF o1 OCECFLD=QFF,2 CE.. MEASURED BETWEEN 08/12/82 AND 08/16/82
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NEW YORK 2.12 90200 SARC20,VARS=TFFC,10LEOFLO=CFF,3 CE, MEASURED AETWCEN 12727782 AND 12731782
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APPENDIX F

MAXIMUM VALUES OBSERVED DURING THE MEASUREMENTS

The tables contained in this appendix show the maximum values observed during the
measurements. Dates and times for these maximums are also specified because these
values can change depending on the time of the year. That is, the maximums found
in this appendix are not necessarily yearly maximums. In each table, the ten
9020A sites appear first in alphabetical order, followed by the ten 9020D sites.

A table for each of the six possible selector channels is given near the end
(channels are labeled 1, 2, 5, 6, 9, and A).






TABLE OF MAXIMUM VALUES
FOR
TRACKS

MAXIMUM NUMBER OF TRACKS
OTHER PARAMETERS AT TIME OF 2.12 MAX TRACKS

SITE 2.12 MAXIMUM 2.9/2.10  MAXIMUM ACTIVE CENT. PROC. CHANNEL UTILIZATION:
NAME  DATE  GMT TRACKS DATE GMT TRACKS FLIGHT UTILZ. CH1% CH2% CH5% CH6% CH9% CHA%
(1982) TIME {1980-81) TIME PLANS (IN PERCENT)

ABQ 7/22/82 16:09 221 6/20/80 17:41 210 31 68 29.0 13.7 25.9 1.7 - 0.0
BOS 6/22/82 20:57 138 7/17/80 21:18 145 232 52 18.1 11.9 22.7 - - 0.0
DEN 8/06/82  16:08 209 8/29/80 16:53 260 268 57 - - 30.0 15.7 28.0 1.6
HOU 11/09/82 20:01 197 6/19/80 19:21 193 274 66 ' - - 31.0 11.6 29.8 1.4
MEM 7/24/82 19:26 211 7/23/80 19:07 219 284 55 19.3 14.2 21.8 1.2 - 0.0
MIA 6/09/82 19:19 160 6/10/80 20:40 154 229 b6 18.8 8.0 17.3 1.3 - 0.0
MSP 10/19/82 14:47 213 6/19/80 15:54 179 283 52 - - 22.4% 17.0 22.6 1.4
OAK 8/16/82 20:30 190 10/21/80 16:19 186 295 55 21.7 1.6 20.9 13.3 - 0.0
SEA 6/11/82 20:39 135 10/10/80 23:25 159 167 46 24,3 7.3 23.7 1.1 - 0.0
SLC 5/26/82 17:15 148 6/21/80 17:12 177 201 38 14.5 13.7 15.9 - - 0.0
ATL 7/29/82 20:25 246 8/01/80 19:52 229 401 53 20.5 18.0 58.2 - - 0.0
CHI : 1/21/81 22:26 271. 232 52 18.1 11.9 22.7 - - 0.0
CLE 6/03/82 21:30 246 6/24/80 12:51 279 381 .NN 42.7 1.5 47.8 1.3 - 0.0
DCA 10/06/82 19:25 298 7/26/80 20:56 231 439 56 65.5 1.9 29.5 1.5 - 0.0
FTW 2/12/82 19:57 271 12/04/80 22:34 316 385 56 - - 36.8 1.8 39.3 u6.5
IND 10/15/82 21:41 204 7/09/80 12:50 227 354 32 16.9 11.0 - - 27.1 0.0
JAX 8/26/82 14:29 204 6/24/80 14:14 172 360 28 29.9 2.3 29.8 10.9 - 0.0
LAX 8/12/82 17:40 222 6/19/80 17:14 200 37 33 - - 27.5 11.4 19.3 0.0
HMKC 7/21/62 15:27 220 7/07/80 15:006 210 280 40 33.3 i3.9 44,0 - - 0.0
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CHANNEL UTILIZATION:

MAXIMUM CENTRAL PROCESSING UTILIZATION

TABLE

CENTRAL

2,12 MAXIMUM

DATE
(1982)

GMT
TIM

E

C.P.U.
(IN %)

DATE
(1980)

0

MAXIMUM

PROCESSING

VALUES

UTILIZATION

PARAMETERS AT TIME OF 2.12 MAX C,P.U.

ACTIVE
FLIGHT
PLANS

TRACKS
COUNT

CH1% CH2% CH5% CH6% CH9% CHA%

MEM
MIA
MSP
0AK
SEA
SLC
ATL
CHI
CLE
DCA
FTW
IND
JAX
LAX
MKC

NYC

7/23/82

7/02/82

8/08/82
11/08/82
7/24/82
6/11/82
10/22/82
8/19/82
6/11/82
5/27/82
7/29/82

6/04/82
10/06/82
2/12/82
10/14/82
8/26/82
8/15/82
7/21/82

17:
18:
16:
22:
16:
18:
21
15:
19:
16:
20:

19:
18:
21:
18:
19:
16:
20:

12/28/82 21%:

1"
31
0
02
37
01

:01

46
00
00

12 .

89
T7
78
98
95
80
81
83
65
61
58

6/20/80
7/17/80
8/29/80
6/18/80
7/23/80
6/09/80
6/18/80
10/20/80
10/09/80
6/21/80
8/01/80
1/21/81
6/26/80
7/23/80
12/04/80
7/09/80
6/25/80
6/19/80
7/06/80

7/02/80

.10 MAXIMUM
GMT C.P.U.
TIME (IN %)
17:36 96
21:11 75
16:53 96
21:16 95
14:31 87
18:23 84
20:00 89
16:17 97
20: 42 86
17:12 173
20:02 63
21:30 62
12:15 70.
21:55 T4
19:52 85
20:30 hy
13:35 58
17:15 57
13:02 47
20:30 T1

55.9 17.2
39.2 11.1
61.4 16.0
20.7 17.8
37.6 8.4
23.0 17.0
31.7 7.5
27.7 12.9
57.7 18.8
39.2 11.1
4y.2 1.3
31.9 1.9
27.7 9.9
37.4 2.1
23.5 11.1

N/A 13.6

39.3 2.6 - 0.0
28.2 1.4 - 0.0
N/A 2.3 - -
48.3 12.6 23.9 2.4
48.1 - - 0.0
28.3 1.6 - 0.0
32.1 19.1 72.6 1.9

- - 24.4 20.3
30.9 1.3 - 0.0
4.0 - - 0.0
28.0 - - 0.0
28.2 1.4 - 0.0
84.3 1.1 - 0.0
68.2 1.3 - 0.0

49.5 1.5 50.7 50.3

- - 30.8
hy.6 11.0 -
33.3 - -
53.4 - -

20.9 1.1 36.0

0.0
0.0
0.0

N/A=NOT AVAILABLE

N/A=NOT AVAILABLE

N/A=NOT AVAILABLE
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TABLE OF MAXIMUM I“ ALUES "II'

FOR
TRACKS

MAXIMUM NUMBER OF TRACKS
OTHER PARAMETERS AT TIME OF 2.12 MAX TRACKS

o e v A o - o = = e " e o - - -~ - > = e B an v o= = P W P S G . - R - e - - - = v -

SITE 2.12 MAXIMUM 2.9/2.10 MAXIMUM ACTIVE CENT. PROC. CHANNEL UTILIZATION:
NAME DATE GMT TRACKS DATE GMT  TRACKS FLIGHT UTILZ. CH1% CH2% CH5% CH6% CH9% CHA%
(1982) TIME {1980-81) TIME PLANS  (IN PERCENT)

ABQ 7/22/82 16:09 221 6/20/80 17:41 210 311 68 29.0 13.7 25.9 1.7 - 0.0
BOS 6/22/82 20:57 138 7/17/80 21:18 145 232 52 18.1 11.9 22.7 - - 0.0
DEN 8/06/82 "16:08 209 8/29/80 16:53 260 268 57 - - 30.0 15.7 28.0 1.6
HOU 11/09/82 20:01 197 6/19/80 19:21 193 274 66 ' - - 31.0 1.6 29.8 1.4
MEM 7/24/82 19:26 211 7/23/80 19:07 219 284 55 19.3 14,2 21.8 1.2 - 0.0
MIA 6/09/82 19:19 160 6/10/80 20:40 154 229 46 18.8 8.0 17.3 1.3 - 0.0
MSP 10/19/82 14:47 213  6/19/80 15:54 179 283 52 - - 22.4 17,0 22.6 1.4
OAK 8/16/82 20:30 190 10/21/80 16:19 186 295 55 21.7 1.6 20.9 13.3 - 0.0
SEA 6/11/82 20:39 135 10/10/80 23:25 159 167 46 24,3 7.3 23.7 1.1 - 0.0
SLC 5/26/82 17:15 148  6/21/80 17:12 177 201 38 14.5 13.7 15.9 - - 0.0
ATL 7/29/82 20:25 246 8/01/80 19:52 229 401 53 20.5 18.0 58.2 - - 0.0
CHI 1721781 22:26  271. 232 52 18.1 11.9 22.7 - - 0.0
CLE 6/03/82 21:30 246 6/24/80 12:51 279 381 yy 42,7 1.5 47.8 1.3 - 0.0
DCA 10/06/82 19:25 298 7/26/80 20:56 231 439 56 65.5 1.9 29.5 1.5 - 0.0
FTW 2/12/82 19:57 271 12/04/80 22:34 316 385 56 - - 36.8 1.8 39.3 46.5
IND 10/15/82 21:41 204 7/09/80 12:50 227 354 32 16.9 11.0 - - 27.1 0.0
JAX 8/26/82 14:29 204 6/24/80 14:14 172 360 28 29.9 2.3 29.8 10.9 - 0.0
LAX 8/12/82 17:40 222 6/19/80 17:14 200 371 33 - - 27.5 11.4 19.3 0.0
MKC 7/21/82 15:27 220 7/07/80 15:06 210 280 40 33.3 13.9 &4, 0 - - 0.0

NYC 12/29/82 20:23 166 7/02/80 21:28 213 317 40 - - 16.2 18.0 18.4 -

R R B N R e T O R e T T R L L L T L L T L D R L R T b R Ly P .
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TABLE OF MAXIMUM \Alllljs s

FOR

CHANNEL " %+ " UTILIZATION

MAXIMUM
CHANNEL 1 UTILZ. OTHER

PARAMETERS AT TIME OF 2.12 MAX CHANNEL 1

¢-d

SITE 2.12 MAXIMUM ACTIVE TRACKS CENT. PROC. CHANNEL UTILIZATION:
NAME DATE TIME CH 1 FLIGHT COUNT UTILZ. CH2% CH5% CH6% CH9% CHA%
(IN %)  PLANS (IN PERCENT)
ABQ T7/23/82 19:04 57.2 259 170 75 16.0 31.3 2.8 - 0.0
BOS 7/02/82 5:51 53.2 40 15 30 4.9 74.8 - - 0.0
DEN 8/08/82 17:02 63.6 254 184 74 17.3 31.8 1.8 0.0
HOU - - - - - - - - - - CHANNEL UNUSED
MEM 7/26/83 4:40 70.5 58 33 32 5.4 60.2 2.8 - 0.0
MIA 6/11/82 17:46 37.6 235 148 73 9.5 26,6 1.6 - 0.0
MSP 0 :00 0 0 0 0 0. 0. 0. 0. O. CHANNEL UNUSED
OAK 8/21/82 16:46 56.1 170 108 57 - 17.5 10.9 - 0.0
SEA 6/11/82  0:41 444 146 126 52 8.1 25.7 1.3 - 0.0
SLC 5/27/82 16:00 27.7 152 110 61 12.9 4.0 - - 0.0
ATL 7/29/82 19:0% 59.3 377 218 52 18.7 31.2 - - 0.0
CH1 )
CLE - 6/04/82 18:00 69.3 269 165 4y 1.4 52,1 1.3 - 0.0
DCA 10/06/82 19:30 70.4 417 287 66 1.9 32.2 1.5 - 0.0
FTW 2/09/82 14:31 43.8 254 184 35 1.5 44,4 - - 0.0
IND 10/16/82 21:37 30.6 148 82 24 8.2 - - 27.9 0.0
JAX 8/26/82 19:55 U45.7 332 189 41 2.3 39.9 1.4 - 0.0
LAX 8/15/82 16:32 26.0 333 150 38 10.8 29.5 - - 0.0
MKC 7/21/82 20:18 68.9 256 194 47 13.4 45.4 - - 0.0
NYC 12/30/82 18:58 26.8 281 136 36 1.4 - - 40.8 -

I R N N R R R R R R A R
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TABLE OF MAXIMUM ‘III'.U ES 1""’

FOR

CHANNEL = 5 » UTILIZATION

MAXIMUM
CHANNEL 5 UTILZ. OTHER PARAMETERS AT TIME OF 2.12 MAX CHANNEL 5
SITE 2.12 MAXIMUM ACTIVE  TRACKS  CENT. PROC.  CHANNEL UTILIZATION:
NAME DATE TIME CH 5 FLIGHT COUNT UTILZ. CH1% CH2% CH6% CH9% CHAY
(IN $)  PLANS (IN PERCENT)
ABQ 7/23/82 8:28 74.0 60 34 28 6.4 5.2 - - 0.0
BOS 7/02/82 5:51 74.8 40 15 30 53.2 4.9 - - 0.0
DEN 8/08/82 17:52 58.9 238 176 78 45.3 16.8 2.8 - 0.0
HOU 11/08/82 22:02 48.3 235 164 98 12.6 23.9 2.4 - 0.0
MEM 7/24/82 16:39 76.0 221 141 40 21.4 18,4 - - 0.0
MIA 6/09/82 20:50 55.5 195 123 49 - - 5.6 66.5 N/A  ( N/A=NOT AVAILABLE )
MSP 10/22/82 16:00 51.9 202 138 65 - - 17.5 29.6 1.5 '
OAK 8/22/82  8:01 33.3 35 0 70 38.7 - 13.1 - 0.0
SEA 6/09/82 23:56 34.7 156 122 46 36.4 7.7 1.5 - 0.0
SLC 5/22/82 16:29 25.5 155 113 49 12.1 13.2 - - 0.0
ATL 7/29/82 19:55 .63.3 398 225 . 57 20.6 19.9 - - 0.0
_CHI
CLE 6/04/82 19:46 86.0 357 204 50 44.2 1.6 1.6 - 0.0
DCA 10/06/82 10:16 69.6 so1 281 55 25.2 1.6 1.3 - 0.0
CFIW  2/12/82 20:05 49.6 380 253 64 - - 2.6 52.0 50.4
IND 10/11/82 20:35 31.6 238 131 31 - - 10.0 23.9 0.0
JAX 8/27/82 14:08 H47.1 353 191 35 26.0 2.1 12.1 - 0.0
LAX 8/12/82 17:56 33.9 346 207 36 - - 12.0 21.9 0.0
MKC 7/23/82 19:02 57.6 268 197 40 36.5 13.7 - - 0.0

NYC 12/28/82 20:06 27.8 288 139 Lo - - 1.8 33.3 -
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CHANNEL ™ g n g 1'II'H:2 ATION

MAXIMUM
CHANNEL 9 UTILZ. OTHER PARAMETERS AT TIME OF 2.12 MAX CHANNEL 9
SITE  2.12 MAXIMUM ACTIVE  TRACKS  CENT. PROC.  CHANNEL UTILIZATION:
NAME DATE TIME CH 9 FLIGHT  COUNT UTILZ. CH1% CH2% CH5% CH6% CHAS%
(IN %) PLANS (IN PERCENT) : }

ABQ 7/19/82 15:35 23.9 217 140 65 19.9 17.7 - - 11,0

BOS - - - - - - - - - - - CHANNEL UNUSED
DEN 8/04/82 21:16 39.6 219 152 65 39.4 17.5 - - 1.9

HOU 11/09/82 15:39 48.5 263 167 71 . - - 24.8 12.2 1.8

MEM 7/25/82 06:59 74.3 26 21 25 57.9 2.7 - - 0.0

MIA 6/09/82 20:50 66.5 195 123 49 - - 55,5 5,6 N/A ( N/A = NOT AVAILABLE )
MSP 10/22/82 21:01 72.6 226 154 81 - - 32.1 19.1 1.9
‘OAK 8/20/82 16:30 32.9 242 164 79 27.8 16.9 - - 1.5
"SEA 6/11/82 10:51 59.5 15 12 17 - - 10.9 3.5 5.2

SLC 5/25/82 23:04 16.8 143 103 45 18.4 19.9 - - 3.2

ATL 7/30/82 20:30 “61.4 361 199 . 52 - - 19.1 17.0 0.0

CHI

CLE .6/04/82 07:16 17.4 57 39 15 - - 33.2 - 0.0

DCA - - - - - - - - - - - CHANNEL UNUSED
FIW 2/12/82 16:31 53.9 341 236 58 - - 49.1 2.1 48,0

IND 10/15/82 21:29 32.5 351 173 34 19.8 10.9 - -~ 0.0

JAX - - - - - - - - - - - CHANNEL UNUSED
LAX 8/12/82 17:35 27.5 366 211 37 - - 30.512.2 0.0

MKC - - . - - - - - = = - CHANNEL UNUSED
NYC 12/30/82 19:02 48.9 278 132 43 24.3 1.8 - - 0.9

O B R R T o o i o o Tt mt o ks T fm mr Sy S T R MY M e S S TR M MM Y R S b e it e A oM AN SE USSR S D M e S M SR S MR AR Um AU SR M TR AY w Ay v i me e A ve v e e S e mm v A s CE o dn e v A e 6 S S o v A om e v My e s A e A ot Av m S S YR Mt m A% Sk am A e s av e
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TABLE OF MAXIMUM VALUES
FOR
CHANNEL " & " YUTILIZATION

MAXIMUM
CHANNEL A UTILZ. OTHER PARAMETERS AT TIME OF 2.12 MAX CHANNEL A
SITE  2.12 MAXIMUM  ACTIVE  TRACKS  CENT. PROC.  CHANNEL UTILIZATION:
NAME DATE TIME CH A FLIGHT COUNT UTILZ. CH1% CH2% CH5% CH6% CH9%
(IN %)  PLANS (IN PERCENT)
ABQ - 7/19/82 15:25 12.0 204 138 60 15.1 17.0 - - 181
BOS - - - - - - - - - - - CHANNEL UNUSED
DEN 8/09/82 = 5:42 28.1 31 22 28 8.8 6.4 - - 6.5
HOU 11/08/82 17:04 3.3 178 118 55 . - - 18.3 11.3 27.3
MEM ~ 7/22/82 1:19 31.0 109 67 38 7.219.7 - - 10.5
MIA 6/09/82 20:04 5.8 173 97 36 - - 7.7 T.117.2
MSP 10/20/82 6:42 2.3 39 32 16 - - 6.7 6.6 8.9
‘OAK 8/19/82 16:49 16.9 251 147 77 21.2 9.4 - - 21.2
'SEA  6/11/82 10:51 5.2 15 12 17 - - 10.9 3.559.5
SLC 5/25/82 23:13 14.1 143 103 " 36 8.4 12.3 - - 8.4
ATL - - - - - . - - - - - - CHANNEL UNUSED
CHI
CLE 6/04/82 8:04 33.7 49 39 16 - - 10.1 - 10.8
DCA - - - - - - - - - - - CHANNEL UNUSED
FTW 2/12/82 19:55 53.8 379 - 266 61 - - 40.2 2.0 42.%
IND - - - - - - - - - - - CHANNEL UNUSED
JAX - - - - - - - - - - - CHANNEL UNUSED
LAX 8/14/82 7:46 25.6 29 24 20 20.7 7.9 - - 24,0
MKC - - - - - - - - - - - CHANNEL UNUSED

NYC 12/31/82 19:31 22.8 200 84 49 - - 22.8 26.2 25.9




DAILY PATTERNS OF TRAFFIC LOADS,
CENTRAL PROCESSING, AND SELECTOR CHANNEL UTILIZATION

APPENDIX G

\side from the scatter diagrams presented so far, this appendix provides four sets
F graphs which show how traffic load and computer use vary as the day progresses

each measured site,.

’rom midnight,

In each plot the x-axis represents local time in minutes
while the y-axis identifies active flight plan count (ACTIFP), track

ount, central processing utilization (CPU), and average selector channel utiliza-

ion (CHT) in the first, second, third, and fourth set, respectively.
he bottom of each graph represents the sample size of the data.

n each set the sites appear according to the following order:

Site

Albuquerque
Boston
Denver
Houston
Memphis
Miami
Minneapolis
Oakland

Salt Lake
Seattle
Atlanta
Cleveland
Fort Worth
Indianapolis
Jacksonville
Kansas City
Los Angeles
New York
Washington

Computer

sttem

9020-a
9020-A
9020-A
9020-A
9020-A
9020-A
3020-A
9020-A
9020-A
9020-A
9020-D
5020-D
9020-D
9020-D
9020-D
9020-D
9020-D
9020-D
9020-D

The "N" near
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DENVER 2.12 9020A ALt TIMES MEASURED BETWEEN 08/04/82 AND 08/09/82
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MEMPHIS 2.12 90204 ALL TIMES MEASURED BETWEEN 07/26/82 AND 07/31/82
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OMLAND 2.12 9020A ALL TIMES MEASURED BETWEEN C8/15/82 AND 08/22/82
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KANSAS CITY 2,12 90200 ALL TIMES MEASURED BETWEEN 07719782 AND 07/24/82
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LOS ANGELES 2.12 90200 ALL TIMES MEASURED BETWECN 08/12/82 AND 08/16/82
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NEW YORK 2.12 90200 ALL TIMCS MEASURED BETWEEN 12/2T/R2 AND 12/31/82
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KANSAS CITY 2.12 90200 ALL TIMES MEASURED BETWEEN 07/19/82 AND 07/24/82
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NEW YORK 2.12 90200 ALL TIMES MEASURED DETWEEN 12727/82 AND 12/31/82
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WASHINGTUON 2,12 90200 ALL TIMCS MEASUPED BETWEEN 10/04/82 AND 10/07/82
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SEATYLE 2.12 9020A ALL TIMES MEASURED DETWEEN 06/07/82 AND 06/12/82

etoncetecesteccatocentononteasaosseteccotecactocnstesnstossotosastoncsatosectosas®ocsc®oncsctacoctocootanaXtboonne

[~ -Na]

100 ¢ ¢
90. ¢+ +
80. ¢ *
. .
70. ¢ *
. 1 .
60. ¢ 1 1 +
. 1 1 21 11 .
. 1 11 11 111 2 .
. 21 1122 111 111121 1 .
. 1 111 32 11111 3112122141 1 211 .
50, ¢+ 111 11 33123 3122 35324365 3 2125111 +
. 1122 1 122221812 3 11433454532364 231 .
. 1262 63123378 B83212451364733428849356332512 1 -
- 1243532A475525B46454664554463345264675242354 1 . .
. 1 124635931643142628445225735432255442364858681 11 .
40, +1 1 112356757666478486163A4366634644544 264536488667233 2 +
- 1122256863451315T212659635591324221421 684424741221 1 -
ol 1 169697563623F4(99897A422535662 38ABS558739788683158331 .
o1 1 ¢AST4T124353A3346675563157845323454A544264T7667264313) -
. 111448263233983545444533351465T74CAS5T56506T13819569A9A542232 2 Y
30, + 1 1 : 56829T75€RD67596255595R1983578826158998AA9BBABBAFCGCA65843322 *
o1 1 263ATRS34T1427432 1124 3 40641 232832 2309552393379690CC4T74353 11 -
2 246TBBAR5213554 11 11 212551 11121 1| 63328TAG4ACIDFIAFJGRA9AST 3 -
wl 1 15BCT162 1 1 113 1 12 3321535C68587C78A4D5T36312 -
ol 1 2 269713132 11 111128275C79BADERB3TBAG221 -
20.. Y3 231 1 14 &41313DEFA2 1 1 4531 15TCEKFDDCRHKGH6AB23 *
« 24687 3 1145 62661865 1 14165F9FFJUFNCB5842 .
«SNDILXD29264 1 31BB3I2BHGJMOSS53 2 114419 AHIMCUXKDES -
+ODABTLLDBTS4T6BA2599ERDFGSS ) 594 1SHMNPA -
~ADMEKEF BF PLPKMQM4 4 1L BAADA 11 1€G6M9 .
10. ¢6LHJHQWMGDACOH38LKINKIBAA 255 +
. 11864443 22405621 .
. 131 .
. 223257 -
. 109RC6 .
0.0 ¢ . *
etesestrscstescctiasctacsctorecXencotesesPonactosscstescsteccntentctareetecestennetasvctinvcticectescsetencetanss
75.0 225. 375, 525. 6715, 825. 975, 1125 12715 1425 1575
. 0.00 150. 300, 450. . 600. 150. 900. 1050 1200 1350 1500
N= 5987 '

MINUTES



06-9

ATUANTA 2.12 90200 ALL TIMES MEASURED BETWEEN 07/26/82 AND 07/31/82
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CLEV 2.12 90200 ALt TIMES MEASURED BETWEEN 05/31/82 AND 06/05/82
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TNDLANAPOLES 2.12 90200 ALL TIMES MEASURED BETWEEN 10/10/82 AND 10/17/82
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JACKSONVILLE 2.12 90200 ALL TIMES MEASURED RETWEEN 08/23/82 AND 08/27/82
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RANSAS CITY 2,12 90200 ALL TIMES MEASURED BETWEEN 07/19/82 AND 07/24/82
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LOS ANGELES 2.12 9020D ALL TIMES MEASURED BETWEEN 08/12/82 AND 08/16/82
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NEW YORX 2,12 9020D ALL TIMES MEASURED BETWEEN 12/27/.82 AND 127317682
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WASHINGTON 2.12 90200 ALL TIMES MEASURED BETWEEN 10/04/82 AND 10/07/82
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ALBUQUERQUE 2,12 9020A ALL TIMES MEASURED BETWEEN 07/19/62 AND 07/24/82
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BOSTON 2.12 9020A ALL TVIMES MEASURED BETWEEN 06/21/82 AND 07/03/02
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DENVER 2.12 9020A ALL TIMES MEASURED BETWEEN 08/04/82 AND 08/09/82
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MEMPHIS 2.12 9020A ALL TIMES MEASURED BETWEEN 07/26/82 AND 07/31/82
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MIAMI 2.12 9020A ALL TIMES MEASURED BETWEEN 08/08/82 AND 06/12/82
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PINNEAPOLIS 2.12 9020A ALL TIMES MEASURED BETWEEN 10/18/82 AND 10/23/82
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OAKLAND 2,12 9020A ALL TIMES MEASURED BETWEEN 08/13/82 AND 08/22/82 ¢
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SALT LAKE 2.12 9020A ALL TIMES MEASURED BETWEEN 05/23/82 AND 05/28/82
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SEATTLE 2,12 9020A ALL VIMES MEASURED BETWEEN 06/07/82 AND 06/12/82
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ATLANTA 2.12 90200 AtLL TIMES MEASURED BETWEEN Q7/26/82 AND 07/31/B2
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FT WORTH 2.12 90200 ALL TIMES MEASURED BETWEEN 02/08/82 AND C2/13/82
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INDIANAPOLIS 2.12 90200 ALL TIMES MEASURED BETWEEN 10710782 AND 10/17/82

etessctscenteccnteccoteccntececstenseticnotosectecsctencntocactonceteccctincctocsctosnntacsctoseaticentecsctence

e 3 0 0 40 B g PO o0t @

e o g ¢ P 00 0 90 0 0 4 @

*0 0 0 0

*e s o @

0 e 0 6 &6 a ® ¢ #5006 0 94 8 6 8

+

X

+
+ .
. 1 .
. 2 111 321 2 2 12515 134 BD 12 . 1 .
. 698CABBB46EDHDSL 2 S20DEDBANKOOKFULOR*WRHHBBL122 21 .
o LIANXNPZ*XTY*YToW e ZNODI &R *NVTZXVYUVV *P*KJBON2x 2 sn2MeYRCS528]1 31 Y
+ 12 2 15JRNJESTIDHL] TORSMP TY ##xsHETBCCC437C0C9259754A329DL YOL S*#&XXNJA221 +
Y 433 13 3224111 1CXWPJEGDGECCGS 352AFBBFCFECFFEC634TFE96CFSFEFDI TDIBBALGP*TVQVLECDT241 -
NESTPMMRSIRKHTIN Tes 2 soss e XNIKTLL 11 2382 37BDFFASFRRUS*®&%&K .
o 1 234727HPQ#LC] 2BNF2 1 2 142 1 -
. 9 4 .
+ .
etevootoccotosactincstes ol toacotacootossetecontonsontancetococtocsctoccstosestoscatocactonnetosentoncatescsntoces

75.0 225, 375. 525. 675. 825. 975. 1125 1275 1425 1575

0.00 150. 300. 450, 600. 750. 900. 1050 1200 1350 1500

MINUTES




[}

[9S)

100

0.

8o.

10.

60.

- X O

50.

40,

30.

20.

10.

N= 5528

JACKSONVILLE 2.12 90200 ALL TVIMES MEASURED BRETWEEN 08/23782 AND 08/27/82
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KANSAS CITY 2,12 90200 ALL TIMES MEASURED BETWEEN 07/19/82 AND 07/24/82
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APPENDIX H

COMPUTER MEMORY SPACE

‘This appendix contains a table which summarizes the amount of computer core
dedicated to various elements making up the NAS En Route Software. For example,
according to the table the total main core memory at Fort Worth is contained in
20 logical Storage Elements (SE's) (1 logical SE = 32,768 IBM computer words,
20 SE's = 655,360 words). As part of this space, the nucleus, consisting of core
resident programs, occupies about 5.74 SE's, while the data base, known as the
Compool, is almost twice as large with 10.48 SE's. Due to size limitatioms, not
all programs reside in core, and those with an assigned lower priority reside on
disk, but can be copied into a special core buffer when needed for execution. The
amount of core set aside for total buffer size is contained in 3.62 SE's.
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COMPUTER MEMORY SIZING
SIZING VALUES

EXPRESSED IN STORAGE ELEMENT (S.E.) UNITS
( 1 S.E. = 32,768 COMPUTER WORDS )

SITE ! MEASUREMENT ! CENTRAL ! DISPLAY ! SYSTEM ! TOTAL ! TOTAL ! TOTAL ! UNALLOCATED ! TOTAL !
! DATES ! COMPUTER ! CHANNEL ! RELEASE ! ALLOCATED ! TABLE ! BUFFER ! CORE !  STORAGE !
! ! COMPLEX ! ! LEVEL ! NUCLEUS ! COMPOOL ! ! ! ELEMENTS !

ABQ  07/19/82-07/23/82 9020 A cDC 2.12 5,86 8.36 5.59 0.18 20

BOS  06/21/82-07/03/82 9020 A cDC 2.12 5.84 9.23 4.71 0.20 20

DEN  08/04/82-08/08/82 9020 A cDC 2.12 5.86 g.45 4.5y 0.13 .20

HoU 11/05/82-11/09/82 9020 A cDC 2.12 5.72 10.01 6.04 0.22 22

MEM  07/26/82-07/31/82 9020 A cDC 2.12 5.86 7.63 6.25 0.25 20

MIA  06/07/82-06/11/82 9020 A cDC 2.12 5.86 7.72 6.14 0.27 20

MSP 10/18/82-10/22/82 9020 A cDC 2.12 5.73 8.31 5.50 0.44 20

OKK  08/19/82-08/22/82 9020 A CcDC 2.12 5.78 8.24 5.75 0.22 20

SEA  06/08/82-06/12/82 9020 A cDbC 2.12 6.01 7.07 4,87 0.04 18

SLC  05/23/82-05/27/82 9020 A cDC 2.12 5.70 7.19 6.95 0.14 20

ATL  07/26/82-07/31/82 9020 D cbe 2.12 5.68 10.61 7.56 0.13 24

CLE 05/31/82-06/04/82 9020 D DCC 2.12 5.78 10.03 4,03 0.15 20

DCA 10/04/82-10/07/82 9020 D DCC 2.12 . 5.79 10.96 7.10 0.12 24

FTW  02/08/82-02/12/82 9020 D pCC 2.12 5.74 10.48 3.62 0.13 20

IND 10/10/82-10/17/82 9020 D cbe 2.12 5.86 8.27 5.68 0.17 20

JAX  08/23/82-08/27/82 9020 D cDC 2.12 5.94 9.25 4,42 0.37 20

LAX 08/12/82-08/16/82 9020 D CcDC 2.12 5.68 10.09 7.93 0.28 24

MKC  07/19/82-07/24/82 9020 D CDC 2.12 5.70 9..49 4,45 0.19 20

NYC 12/27/82-12/31/82 9020 D DCC 2.12 5.63 11.35 6.62 0.37 24

A Al N I I e R R R R R R R e




APPENDIX I

REGRESSION EQUATIONS

. Appendix 1 contains several tables stating the relation between key performance
variables. This relationship is expressed as linear regression equations obtained
from analyzing the several thousand field data points. 1In each table the 9020A
sites are listed first, followed by the 9020D sites.

The following notes apply to the tables:

1. The 2.9, 2.10, or 2.12 next to each site name corresponds to the software
system release level, i.e., A3D2.9, A3D2.10, etc.

2. The "SE" column stands for the standard error of estimate, which indicates the
standard deviation of the data points around the regression line and is a measure
of error variation.

3. The "FIT" column contains the coefficient of determination; the closer this
value is to 1.0, the closer is the fit of the curve to the data.

4. M"UTILZ." stands for central processing utilization of the Computing Elements
(CE's) excluding Input/OQutput Control Elements (IOCE's) utilization.

5. "IOCEQFLD" stands for IQCE offloading, an option which allows concurrent

processing by IOCE's and CE's. It can be either on or off. 'NO IOCEOFLD" means
. this option was not available in the past.
6. "SCUTLZ." stands for Average Total Selector Channel Utilization.
7. '"CEUTILZ." stands for Central Processing Utilization of the Computing Elements

(CE's), excluding Input/Output Control Elements (IOCE's) utilization.
8. 'DSKTPUTLZ." stands for total average disk/tape selector channel utilization.

9. "SAMPLE SIZE" represents the number of data points used in deriving the
regression equation.

10. '"SARC" stands for Systems Analysis Recording Category. It represents a level
(an amount) of data recording. 'SARC = 1" consists of a minimum level. '"SARC =
0," "SARC = 20," or "SARC = 4" are all higher levels of recording.

11. "TAR's" stands for the Timing Analysis Recordings option. '"TAR's = FFFF,"
"7FFE," or "7FFC" consists of full recordings. '"TAR's = FFFF (ITAR)" means TAR's

are computed but not recorded on tape.

12. The site name abbreviations correspond to those used in figure lE of the
Executive Summary.

I-1
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CENTRAL PROCESSING UTILIZATION
( FIRST ORDER EQUATION ESTIMATES )
VERSUS ACTIVE FLIGHT PLANS

- FOR 9020 A NAS ENROUTE CENTERS -

__________________________________________________________________________________ o e e e - - -

UTILZ= 9.387
UTILZ= 7.040
UTILZ=10.023
UTILZ=11.720
UTILZ= 9.689
UTILZ=10.794
UTILZ=13.3043

ACTIVE FLIGHT PLANS 0,895 4.03 1967 SARC
ACTIVE FLIGHT PLANS 0.886 3.05 3127 SARC
ACTIVE FLIGHT PLANS 0.920 3.72 2771 SARC
ACTIVE FLIGHT PLANS 0.860 5.06 2200 SARC
ACTIVE FLIGHT PLANS 0.890 2.84 3796 SARC
ACTIVE FLIGHT PLANS 0. .

ACTIVE FLIGHT PLANS 0.926 3.18 1348 SARC

TARS=0FF, NO IOCEOFLD
TARS=OFF(ITAR), IOCEOFLD=ON
TARS=OFF(ITAR), IOCEOFLD=OFF
TARS=0FF, NO IOCEOFLD
TARS=0FF, IOCEOFLD=ON
TARS=0FF, IOCEOFLD=0OFF
TARS=7FFC, IOCEOFLD=OFF

NAS COMPUTER
ENROUTE SYSTEM REGRESSION EQUATION SAMPLE
CENTER (PERCENT UTILZ. AS FUNCTION OF ACTIVE F.P.) 'FIT' SE SIZE REMARKS
ABQ 2.9 A UTILZ=10.608 + 0.224 X ACTIVE FLIGHT PLANS 0.894 6.18 3617 SARC 1, TARS=OFF(ITAR), NO IOCEOFLD
ABQ 2.12 A UTILZ= 1.849 + 0.179 X ACTIVE FLIGHT PLANS 0.929 3.77 3439 SARC 1, TARS=OFF, IOCEOFLD=zON
ABQ 2.12 A UTILZ= 8.661 + 0,218 X ACTIVE FLIGHT PLANS 0.898 5.08 1239 SARC 1, TARS=OFF, IOCEOFLD=OFF
ABQ 2.12 A . UTILZ= 3.051 + 0,217 X ACTIVE FLIGHT PLANS 0.967 4.11 545 SARC 1, TARS=7FFC, IOCEQOFLD=ON
ABQ 2.12 A UTILZ= 2.701 + 0.242 X ACTIVE FLIGHT PLANS 0.960 4.27 1289 SARC 4, TARS=7FFE, IOCEOFLD=ON
BOS 2.9 A UTILZ= 7.982 + 0.234 X ACTIVE FLIGHT PLANS 0.815 6.50 3184 SARC 1, TARS=OFF(ITAR), NO IOCEOFLD
B3OS 2.12 A UTILZ= 7.501 + 0.172 X ACTIVE FLIGHT PLANS 0.858 4.07 2760 SARC 1, TARS=OFF, IOCEOFLD=ON
BOS 2.12 A UTILZ= 8.902 + 0.221 X ACTIVE FLIGHT PLANS 0.886 4.75 1392 SARC 1, TARS=7FFC, IOCEOFLD=OFF
BOS 2.12 A UTILZ= 8.943 + 0.210 X ACTIVE FLIGHT PLANS 0.535 2.4b4 209 SARC 1, TARS=0FF, TIOCEOFLD=QFF
DEN 2.10 A UTILZ=13.668 + 0.212 X ACTIVE FLIGHT PLANS 0.904 5.44 1580 SARC 1, TARS=0FF, NO IOCEOFLD
DEN 2.12 A UTILZ= 8.534 + 0.174 X ACTIVE FLIGHT PLANS 0.924 3.95 2694 SARC 4(= SARC 1),TARS=0FF,OFLD=ON
DEN 2.12 A UTILZ=10.,280 + 0.221 X ACTIVE FLIGHT PLANS 0.939 4.55 2070 SARC u4(= SARC 1),TARS=0FF,OFLD=0OFF
DEN 2.12 A UTILZ=11.904 + 0.212 X ACTIVE FLIGHT PLANS 0.516 L4.16 53 SARC 4(= SARC 1),TARS=7FFC,OFLD=ON
HOU 2.9 A UTILZ= 8.438 + 0.236 X ACTIVE FLIGHT PLANS 0.951 5.12 4281 SARC 1, TARS=Q0FF, NO IOCEQOFLD
HOU 2.12 A UTILZ= 8.971 + 0.178 X ACTIVE FLIGHT PLANS 0.922 3.98 837 SARC 2, TARS=0FF, IOCEOFLD=ON
HOU 2.12 A UTILZ= 7.939 + 0.191 X ACTIVE FLIGHT PLANS 0.941 3,70 2889 SARC 3, TARS=OFF, IOCEOFLD=ON
HOU 2.12 A UTILZ= 9.197 + 0.241 X ACTIVE FLIGHT PLANS 0.961 4.23 1457 SARC 3, TARS=0FF, IOCEOFLD=OFF
MEM 2.9 A UTILZ= 9.219 + 0.195 X ACTIVE FLIGHT PLANS 0.936 4.72 4168 SARC 1, TARS=OFF, NO IOCEOFLD
MEM 2.12 A UTILZ= 7.005 + 0.148 X ACTIVE FLIGHT PLANS 0.928 3.59 3743 SARC 1, TARS=0FF, IOCEOFLD=ON
- MEM 2.12 A UTILZ=10.212 + 0.184 X ACTIVE FLIGHT PLANS 0.931 3.98 1299 SARC 1, TARS=0FF, IOCEOFLD=0OFF

MIA 2.9 A UTILZ= 8.412 + 0.231 X ACTIVE FLIGHT PLANS 0.868 5.16 3138 SARC 1, TARS=0FF, NO IOCEOFLD
MIA 2.12 A UTILZ= 4.559 + 0.180 X ACTIVE FLIGHT PLANS 0.885 3.82 1923 SARC 1, TARS=0FF, IOQOCEOFLD=ON
MIA 2.12 A UTILZ= 9.459 + 0.214 X ACTIVE FLIGHT PLANS 0.930 4.91 1100 SARC 4, TARS=FFFF, IOCEOFLD=ON
MSP 2.9 A UTILZ=10.689 + 0.231 X ACTIVE FLIGHT PLANS 0.893 5.64 3002 SARC 1, TARS=0FF, NO IOCEOFLD
MSP 2.12 A UTILZ= 8.004 + 0.156 X ACTIVE FLIGHT PLANS 0.907 3.67 3198 SARC 1, TARS=0FF, IOCEOFLD=ON
MSP 2.12 A UTILZ=11.322 + 0.226 X ACTIVE FLIGHT PLANS 0.883. 5.02 730 SARC 4, TARS=FFFF, IOCEOFLD=ON
MSP 2.12 A UTILZ=10.373 + 0.193 X ACTIVE FLIGHT PLANS 0.914 4.65 1907 SARC 1, TARS=0OFF, IOCEOFLD=OFF
OAK 2.10 A UTILZ=11.458 + 0.239 X ACTIVE FLIGHT PLANS 0.810 6.90 1434 SARC 1, TARS=0FF, NO IOCEOFLD
OAK 2.12 A UTILZ= S.774% + 0.164 X ACTIVE FLIGHT PLANS 0.913 U4.11 3671 SARC 1, TARS=zOFF, IOCEQFLD=ON
0AK 2.12 A UTILZ= 6.71% + 0,217 X ACTIVE FLIGHT PLANS 0.936 4.66 1394 SARC 1, TARS=0FF, IOCEOFLD=OFF

A + X 1,

A + X 4,

A + X b,

A + X 1,

A + X 1,

A + X 1,

A + X 4,
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CENTRAL PROCESSING UTILIZATION PROJECTIONS
( FIRST ORDER EQUATION ESTIMATES )
VERSUS ACTIVE FLIGHT PLANS

- FOR 9020 D NAS ENROUTE CENTERS -

NAS COMPUTER

ENROUTE SYSTEM REGRESSION EQUATION SAMPLE

CENTER (PERCENT UTILZ. AS FUNCTION OF ACTIVE F.P.) 'FIT' SE  SIZE REMARKS

ATL 2. UTILZ= 5.218 + 0.082 X ACTIVE FLIGHT PLANS 0.836 3.36 2644  SARC TARS=0FF, NO IOCEOFLD

ATL 2.12 UTILZ= 5.032 + 0.082 X ACTIVE FLIGHT PLANS 0.944 2,37 3818 SARC TARS=0FF, IOCEOFLD OFF
ATL 2.12 UTILZ= 6.158 + 0.099 X ACTIVE FLIGHT PLANS  0.942 3.16 2390 SARC TARS=FFFF, IOCEOFLD OFF
CHI 2.10 UTILZ= 4.532 + 0.098 X ACTIVE FLIGHT PLANS 0.926 2.90 2227 SARC TARS=0FF, NO IOCEOFLD

CLE 2. UTILZ= 3.904 + 0.096 X ACTIVE FLIGHT PLANS 0.915 3.42 3035 SARC TARS=OFF, NO IOCEOFLD

CLE 2.12 UTILZ= 4,286 + 0.098 X ACTIVE FLIGHT PLANS 0.958 2.24 3890 SARC TARS=OFF, IOCEQFLD OFF
CLE 2.12 UTILZ= 6.372 + 0.104 X ACTIVE FLIGHT PLANS 0.899 3.66 2497  SARC TARS=7FFC, IOCEOFLD OFF
DCA 2. UTILZ= 4.387 + 0.096 X ACTIVE FLIGHT PLANS 0.837 3.97 3400 SARC TARS=OFF, NO IOCEOFLD

DCA 2.12 UTILZ= 4.859 + 0.112 X ACTIVE FLIGHT PLANS 0.960 2.81% 3780 SARC TARS=7FFC, IOCEOFLD OFF
FTW 2.10 UTILZ= 4.54% + 0.101 X ACTIVE FLIGHT PLANS 0.812 4,57 3231  SARC TARS=QFF, NO IOCEOFLD

FTW 2.12 UTILZ= 3.899 + 0.094 X ACTIVE FLIGHT PLANS 0.936 2.56 4468  SARC TARS=0OFF, 1IOCEOFLD OFF
FTW 2.12 TARS=FFFF, IOCEOFLD OFF

1
1
1
?
’
b
?
?
1
, TARS=OFF, NO IOCEOFLD
ACTIVE FLIGHT PLANS 0.942 1.83 3841 SARC 1, TARS=0FF, IOCEOQOFLD OFF
ACTIVE FLIGHT PLANS 0.919 1,83 2217 SARC &4,
ACTIVE FLIGHT PLANS 0.824 3.05 2218 SARC 1,
ACTIVE FLIGHT PLANS 0.893 2.64 4911 SARC 1,
ACTIVE FLIGHT PLANS 0.935 2.52 12 SARC 0,
ACTIVE FLIGHT PLANS 0.932 2.54 561 SARC 1,
ACTIVE FLIGHT PLANS 0.932 2.33 1231 SARC 1,
ACTIVE FLIGHT PLANS 0.905 2.43 2758 SARC 1,
ACTIVE FLIGHT PLANS 0.890 2.18 3128 SARC 1,
ACTIVE FLIGHT PLANS 0.950 2.32 6276 SARC 4,
ACTIVE FLIGHT PLANS 0.830 5.14 3449 SARC 20

n

TARS=FFFF(ITAR),IOCEOFLD OFF
TARS=0FF, NO IOCEOFLD
TARS=OFF, IOCEOFLD OFF
TARS=FFFC, IOCEOFLD OFF
TARS=TFFC, NO IOCEOFLD
TARS=OFF, IOCEOFLD OFF
TARS=0FF, IOCEOFLD ON
TARS=OFF, NO IOCEOFLD
TARS=OFF, IOCEOFLD OFF

, TARS=7FFC, NO IOCEOFLD

UTILZ= 5.109
UTILZ= 5.979
UTILZ= 4.868
UTILZ= 7.288
UTILZ= 1.797
UTILZ= 5.026
UTILZ= 4,769
UTILZ= 4.818
UTILZ= 5.157
UTILZ= 5.129

[aV] nn n

X 1
X 1
X ]
X 1
X 1
X 1
X ]
X 1
X ]
X 1
X 1
X ACTIVE FLIGHT PLANS 0.938 3.48 919 SARC 4
0.102 X ACTIVE FLIGHT PLANS 0.930 2.59 4155 SARC 1
X 1
X ]
X 1
X 1
X 0
X 1
X 1
X 1
X 1
X ]
X 2

O O e O s a0 b O b cd \D = 2 \D 2 b 2 O

[}
=
lw]
n PR DD

UTILZ= 2.777 + 0.130 X ACTIVE FLIGHT PLANS 0.912 2.84 6u4Y SARC 20, TARS=7FFC, IOCEOFLD OFF

.
N
n
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CENTRAL PROCESSING UTILIZATION PROJECTIONS
( FIRST ORDER EQUATION ESTIMATES )
VERSUS TRACKS

- FOR 9020 A NAS ENROUTE CENTERS -
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NAS COMPUTER :

ENROUTE SYSTEM REGRESSION EQUATION SAMPLE

CENTER (PERCENT UTILZ. AS FUNCTION OF TRACKS) 'FIT* SE  SIZE REMARKS

ABQ 2.9 A UTILZ =10.167 + 0.338 X TRACKS 0.879 6.59 3617 SARC 1, TARS=OFF(ITAR), NO IOCEOFLD
ABQ 2.12 A UTILZ = 2.888 + 0.269 X TRACKS 0.935 3.61 3439 SARC 1, TARS=OFF, IOCEOFLD=ON

ABQ 2.12 A UTILZ =10.063 + 0.316 X TRACKS 0.938 3.95 1239 SARC 1, TARS=0FF, IOCEOFLD=0FF

ABQ 2.12 A UTILZ = 2.828 + 0.321 X TRACKS 0.959 4.57 545 SARC 1, TARS=7FFC, IQOCEQOFLD=ON

ABQ 2,12 A UTILZ = 3.137 + 0.361 X TRACKS 0.957 U4.42 1289 SARC 4, TARS=7FFE, IOCEQOFLD=ON

BOS 2.9 A UTILZ = 8.359 + 0.417 X TRACKS 0.844 5.98 3184 SARC 1, TARS=OFF(ITAR), NO IOCEOFLD
BOS 2.12 A UTILZ = 8.113 + 0.305 X TRACKS 0.872 13.87 2760 SARC 1, TARS=0FF, IOCEOFLD=ON

BOS 2.12 A UTILZ = 6.086 + 0.338 X TRACKS 0.715 3.93 476 SARC 4, TARS=OFF, IOCEOFLD=ON

BOS 2.12 A UTILZ =10.214 + 0.399 X TRACKS 0.892 L4.62 1392 SARC 1, TARS=7FFC, IOCEOFLD=OFF

BOS 2.12 A UTILZ = 9.380 + 0.322 X TRACKS 0.523 2.48 209 SARC 1, TARS=0FF, IOCEOFLD=0OFF

DEN 2.10 A UTILZ =16.885 + 0.268 X TRACKS ©0.891 5.79 1580 SARC 1, TARS=OFF, NO IOCEOFLD

DEN 2.12 A UTILZ = 9,429 + 0.234 X TRACKS 0.914 4,20 2694 SARC u4(= SARC 1),TARS=OFF,OFLD=ON
DEN 2.12 A UTILZ =11.640 + 0.293 X TRACKS 0.931 U4.81 2070 SARC 4(= SARC 1),TARS=OFF,OFLD=OFF
HOU 2.9 A UTILZ = 7.498 + 0.415 X TRACKS 0.947 5.28 4281 SARC 1, TARS=OFF, NO IOCEOFLD

HOU 2.12 A UTILZ= 9.470 + 0.281 X TRACKS 0.910 4.30 837 SARC 2, TARS=0FF, IOCEOFLD=ON

HOU 2.12 A UTILZ= 8.296 + 0.299 X TRACKS 0.940 3.84 2889 SARC 3, TARS=0FF, IOCEOFLD=ON

HOU 2.12 A UTILZ= 9.126 + 0.383 X TRACKS 0.954 4.55 1457 SARC 3, TARS=0FF, IOCEOFLD=0OFF

MEM 2.9 A UTILZ =10.504 + 0.287 X TRACKS® 0.927 5.02 4168 SARC 1, TARS=OFF, NO IOCEOFLD

MEM 2.12 A UTILZ = 7.721 + 0.221 X TRACKS 0.924 3.68 3743 SARC 1, TARS=OFF, IOCEOFLD=ON

MEM 2.12 A UTILZ =11.443 + 0.275 X TRACKS 0.930 4.00 1299 SARC 1, TARS=0FF, IOCEOFLD=zOFF

MIA 2.9 A UTILZ = 8.495 + 0.390 X TRACKS 0.866 5.20 3138 SARC 1, TARS=OFF, NO IOCEOFLD

MIA 2.12 A UTILZ = 5.554 + 0.289 X TRACKS 0.867 4.12 1923 SARC 1, TARS=0OFF, IOCEOFLD=ON

MIA 2.12 A UTILZ = 9.312 + 0.365 X TRACKS 0.934 4.75 1100 SARC 4, TARS=FFFF, IOCEQFLD=ON

MSP 2.9 A UTILZ =12.948 + 0.331 X TRACKS 0.890 5.74 3002 SARC 1, TARS=0FF, NO IOCEOFLD

MSP 2.12 A UTILZ = 8.750 + 0.221 X TRACKS 0.905 3.71 3198 SARC 1, TARS=OFF, IOCEOFLD=ON

MSP 2.12 A UTILZ =10.964 + 0.334 X TRACKS 0.898 4.73 730 SARC 4, TARS=FFFF, IOCEQFLD=ON

MSP 2.12 A UTILZ =12.474 + 0.264 X TRACKS 0.917 4.58 1907 SARC 1, TARS=OFF, IOCEOFLD=OFF

OAK 2.10 A UTILZ =12.124 + 0.384 X TRACKS 0.846 6.21 1434 SARC 1, TARS=OFF, NO IOCEOFLD

0AK 2.12 A UTILZ = 6.633 + 0.279 X TRACKS 0.933 3.60 3671 SARC 1, TARS=OFF, IOCEOFLD=ON

OAK 2.12 A UTILZ = 6.809 + 0.379 X TRACKS 0.953 4,01 1394 SARC 1, TARS=OFF, IOCEQOFLD=zOFF

SEA 2.10 A UTILZ =10.024 + 0.292 X TRACKS 0.896 4,00 1967 SARC 1, TARS=0FF, NO IOCEOFLD

SEA 2.12 A UTILZ =10.335 + 0.296 X TRACKS 0.921 3.70 2771 SARC 4, TARS=OFF(ITAR), IOCEOFLD=OFF
SEA 2.12 A UTILZ = 7.577 + 0.240 X TRACKS 0.893 2.96 3127 SARC 4, TARS=OFF(ITAR), IOCEOFLD=ON
SLC 2.9 A UTILZ =12.245 + 0.277 X TRACKS 0.856 5.12 2200 SARC 1, TARS=0FF, NO IOCEOFLD

SLC 2.12 A UTILZ = 9.637 + 0.227 X TRACKS 0.880 2.96 3796 SARC 1, TARS=OFF, IOCEQFLD=0ON

SLC 2.12 A UTILZ =11.635 + 0,244 X TRACKS 0.932 2,46 1368 SARC 1, TARS=OFF, IOCEOFLD=0FF

SLC 2.12 A UTILZ =13,957 + 0.290 X TRACKS 0.925 3.19 1348 SARC 4, TARS=TFFC, IOCEOFLD=0OFF
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CENTRAL PROCESSING UTILIZATION PROJECTIONS

( FIRST ORDER EQUATION ESTIMATES )

VERSUS TRACKS
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NAS COMPUTER .
ENROUTE SYSTEM REGRESSION EQUATION
CENTER (PERCENT UTILZ. AS FUNCTION OF TRACKS)
ATL 2.9 D UTILZ = 5.653 + 0.153 X TRACKS
ATL 2.12 D UTILZ = 4.608 + 0.149 X TRACKS
ATL 2.12 D UTILZ = 5,181 + 0.189 X TRACKS
CHI 2.10 D UTILZ = 4.610 + 0.145 X TRACKS
CLE 2.9 D UTILZ = 4.267 + 0.168 X TRACKS
CLE 2.12 D UTILZ = 3.972 + 0.157 X TRACKS
CLE 2.12 D UTILZ = 5.605 + 0.174 X TRACKS
DCA 2.9 D UTILZ = 5.117 + 0.148 X TRACKS
DCA 2.12 D UTILZ = 5.310 + 0.164 X TRACKS
FTW 2.10 D UTILZ = 4.610 + 0,145 X TRACKS
FTW 2.12 D UTILZ = 3.723 + 0.140 X TRACKS
 FTW 2.12 D UTILZ = 1.653 + 0,202 X TRACKS
" IND 2.9 D UTILZ = 3.432 + 0.161 X TRACKS
IND 2.12 D UTILZ = 2,423 + 0,164 X TRACKS
IND 2.12 D UTILZ = 5.172 + 0,182 X TRACKS
Jax 2.9 D UTILZ = 5.767 + 0,149 X TRACKS
JAX 2.12 D UTILZ = 4,315 + 0,134 X TRACKS
Jax 2.12 D UTILZ = 7.795 + 0.146 X TRACKS
LAX 2.9 D UTILZ = 1.748 + 0.224 X TRACKS
LAX 2.12 D UTILZ = 4,210 + 0.171 X TRACKS
LAX 2.12 D UTILZ = 3.903 + 0,144 X TRACKS
MKC 2.9 D UTILZ = 5.229 + 0.134 X TRACKS
MKC 2.12 D UTILZ = 5,469 + 0.162 X TRACKS
NYC 2.9 D UTILZ = 6.508 + 0,247 X TRACKS
NYC 2.12 D UTILZ = 4,403 + 0.230 X TRACKS

1.76

2.54

SAMPLE

SIZE

SARC 20, TARS=TFFC,

REMARKS

TARS=OFF,
TARS=OFF,

TARS=FFFF,

NO IOCEOFLD
IOCEOFLD OFF
IOCEQOFLD OFF

TARS=0FF, NO IOCEOFLD

TARS=OFF,
TARS=OFF,

TARS=TFFC,

TARS=OFF,

TARS=TFFC,

1,

1,

4y

1,

1,

1,

4,

1,

i,

1, TARS=OFF,
1, TARS=OFF,
4, TARS=FFFF,
1, TARS=OFF,
1, TARS=OFF,
4,
1,
1,
0,
1,
1,
1,
1,

TARS=FFFF(ITAR),IOCEOFLD OFF

TARS=OFF,
TARS=OFF,
TARS=FFFC,
TARS=TFFC,
TARS=OFF,
TARS=OFF,
TARS=0FF,
4, TARS=OFF,

NO IOCEOFLD
IOCEQFLD OFF
IOCEOFLD OFF
NO IOCEOFLD
IOCEQFLD OFF
NO IOCEOFLD
IOCEOFLD OFF
IOCEOFLD OFF
NO IOCEOFLD
IOCEQFLD OFF

NO IOCEOFLD
IOCEOFLD OFF
IOCEOFLD OFF
NO IOCEOFLD
IOCEQFLD OFF
IOCEQGFLD ON
NG IQCEQFLD
IOCEQFLD OFF

20 TARS= TFFC NO IOCEQFLD

IOCEOFLD OFF



TOTAL AVERAGE SELECTOR CHANNEL UTILIZATION
( FIRST ORDER EQUATION ESTIMATES )
VERSUS CENTRAL PROCESSING UTILIZATION
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NAS COMPUTER :
ENROUTE SYSTEM REGRESSION EQUATION SAMPLE
CENTER (PERCENT SCUTLZ. AS FUNCTION OF CEUTILZ.) 'FIT' SE SIZE REMARKS
ABQ 2.12 A SCUTLZ = 2.382 + 0.272 X CEUTILZ 0.959 0.80 3439 SARC 1, TARS=0FF, IOCEOFLD=ON
ABQ 2.12 A SCUTLZ = 2.586 + 0.199 X CEUTILZ 0.948 0.74 1239 SARC %, TARS=0FF, IOCEOFLD=OFF
ABQ 2.12 A SCUTLZ = 1.682 + 0,265 X CEUTILZ 0.966 1.12 545 SARC 1, TARS=7FFC, IOCEOFLD=ON
ABQ 2.12 A SCUTLZ = 4.180 + 0.252 X CEUTILZ 0.975 0.87 1289 SARC 4, TARS=T7FFE, IOCEOFLD=ON
BOS 2.12 A SCUTLZ = 2.063 + 0.229 X CEUTILZ 0.925 0.71 2760 SARC 1, TARS=0FF, IOCEOFLD=ON
- BOS 2.12 A SCUTLZ = 3.743 + 0.212 X CEUTILZ 0.863 0.62 476 SARC 4, TARS=OFF, IOCEOFLD=ON
BOS 2.12 A SCUTLZ = 1.883 + 0.198 X CEUTILZ 0.732 1.68 1392 SARC 1, TARS=TFFC, IOCEOFLD=OFF
H BOS 2.12 A SCUTLZ = 1.572 + 0.222 X CEUTILZ 0.705 0.51 209 SARC 1, TARS=0FF, IOCEOFLD=0OFF
& BOS 2.12 A SCUTLZ = 4,064 + 0.201 X CEUTILZ 0.820 0.70 430 SARC 4, TARS=7FFC, IOCEOFLD=ON
BOS 2.12 A SCUTLZ = 1.653 + 0.231 X CEUTILZ 0.723 0.68 83 SARC 1, TARS=7FFC, IOCEOFLD=ON
DEN 2.12 A SCUTLZ = 2.724 + 0.295 X CEUTILZ 0.929 1.16 2694 SARC 4(= SARC 1),TARS=0OFF,OFLD=ON
DEN 2.12 A SCUTLZ = 1.095 + 0.304 X CEUTILZ 0.860 2.25 2070 SARC 4(= SARC 1),TARS=0FF,OFLD=0OFF
HOU 2.12 A SCUTLZ = 3.012 + 0.253 X CEUTILZ 0.923 1.05 837 SARC 2, TARS=0FF, IOCEOFLD=ON
HOU 2.12 A SCUTLZ = 3.094 + 0.236 X CEUTILZ 0.955 0.78 2889 SARC 3, TARS=0FF, IOCEOFLD=ON
HOU 2.12 A SCUTLZ = 2.712 + 0.209 X CEUTILZ 0.959 0.92 1457 SARC 3, TARS=0FF, IOCEOFLD=OQFF
- MEM 2.12 A SCUTLZ = 2.597 + 0.225 X CEUTILZ 0.883 1.09 3743 SARC 1, TARS=0FF, IOCEOFLD=ON
MEM 2.12 A SCUTLZ = 2.602 + 0.179 X CEUTILZ 0.905 0.88 1299 SARC 1, TARS=0FF, IOCEOFLD=QFF
MEM 2.12 A SCUTLZ = 3.038 + 0.249 X CEUTILZ 0.559 1.05 88 SARC 0(= SARC 4),TARS=0FF,OFLD=ON
MIA 2.12 A SCUTLZ = 2.479 + 0,223 X CEUTILZ 0.926 0.71 1923 SARC 1, TARS=0FF, IOCEOFLD=ON
MIA 2.12 A SCUTLZ = 2.038 + 0.218 X CEUTILZ 0.973 0.68 1100 SARC 4, TARS=FFFF, IOCEOFLD=ON
MSP 2.12 A SCUTLZ = 2.554 + 0.278 X CEUTILZ 0.941 0.84 3198 SARC 1, TARS=0FF, IOCEQOFLD=ON
MSP 2.12 A SCUTLZ = 2.866 + 0.320 X CEUTILZ 0.896 1.61 730 SARC 4, TARS=FFFF, IOCEOFLD=ON
MSP 2.12 A SCUTLZ = 2.348 + 0.233 X CEUTILZ 0.917 1.11 1907 SARC 1, TARS=0OFF, IOCEOFLD=0OFF
OAK 2.12 A SCUTLZ = 2.205 + 0.226 X CEUTILZ 0.955 0.69 3671 SARC 1, TARS=0FF, IOCEOFLD=ON
OAK 2.12 A SCUTLZ = 1.956 + 0,188 X CEUTILZ 0.953 0.77 1394 SARC 1, TARS=0FF,  IOCEOFLD=OQFF
SEA 2.12 A SCUTLZ = 1.588 + 0.269 X CEUTILZ 0.937 0.91 2771 SARC 4, TARS=OFF(ITAR), IOCEOFLD=OFF
SEA 2.12 A SCUTLZ = 1.864 + 0.320 X CEUTILZ 0.927 0.81 3127 SARC 4, TARS=OFF(ITAR), IOCEOFLD=ON
SLC.2.12 A SCUTLZ = 2.566 + 0.218 X CEUTILZ 0.930 0.51 3796 SARC 1, TARS=0FF, IOCEOFLD=ON
SLC 2.12 A SCUTLZ = 2.546 + 0,190 X CEUTILZ 0.913 0.55 1368 SARC 1, TARS=0FF, IOCEOFLD=OFF
SLC 2.12 A SCUTLZ = 2.947 + 0.165 X CEUTILZ 0.934 0.51 1348 SARC 4, TARS=TFFC, IOCEOFLD=OFF




TOTAL AVERAGE SELECTOR CHANNEL UTILIZATION
( FIRST ORDER EQUATION ESTIMATES )
VERSUS CENTRAL PROCESSING UTILIZATION
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NAS COMPUTER

ENROUTE SYSTEM REGRESSION EQUATION SAMPLE

CENTER (PERCENT SCUTLZ. AS FUNCTION OF CEUTILZ .) 'FIT' SE SIZE REMARKS

ATL 2.12 D SCUTLZ = 3.828 + 0.341 X CEUTILZ 0.948 0.79 3818 SARC 1, TARS=0FF, IOCEOFLD OFF
ATL 2.12 D SCUTLZ = 5.477 + 0.390 X CEUTILZ 0.974 0.84 2390 SARC 4, TARS=FFFF, IOCEOFLD OFF
CLE 2.12 D SCUTLZ = 1.683 + 0.503 X CEUTILZ 0.966 1.03 3890 SARC 1, TARS=0FF, IOCEOFLD OFF
CLE 2.12 D SCUTLZ = 1.760 + 0.534 X CEUTILZ 0.921 1.80 2497 SARC 4, TARS=7FFC, IOCEOFLD OFF
DCA 2.12 D SCUTLZ = 4,021 + 0.336 X CEUTILZ 0.956 1.02 3780 SARC 4, TARS=7FFC, IOCEOFLD OFF
FTW 2.12 D SCUTLZ = 1.989 + 0.495 X CEUTILZ 0.951 1.14 4468 SARC 1, TARS=OFF, IOCEOFLD OFF
FTW 2.12 D SCUTLZ = 1,941 + 0.552 X CEUTILZ 0.981 1.07 919 SARC 4, TARS=FFFF, IOCEOFLD OFF
IND 2.12 D SCUTLZ = 2.789 + 0.380 X CEUTILZ 0.940 0.73 3841 SARC 1, TARS=0FF, IOCEOFLD OFF
IND 2.12 D SCUTLZ = 2.986 + 0.381 X CEUTILZ 0.917 0.74 2217 SARC 4, TARS=FFFF(ITAR),IOCEOFLD OFF
JAX 2.12 D SCUTLZ = 2.494 + 0.535 X CEUTILZ 0.962 0.86 4911 SARC 1, TARS=0FF, IOCEOFLD OFF
JAX 2.12 D SCUTLZ = 2.154 + 0.544 X CEUTILZ 0.978 0.81 412 SARC 0, TARS=FFFC, IOCEOFLD OFF
LAX 2.12 D SCUTLZ = 3.402 + 0.344 X CEUTILZ 0.960 0.63 1231 SARC 1, TARS=0FF, IOCEOFLD OFF
LAX 2.12 D SCUTLZ = 3.435 + 0.344 X CEUTILZ 0.931 0.74 2758 SARC 1, TARS=0FF, IOCEOFLD ON
MKC 2.12 D SCUTLZ = 3.852 + 0.516 X CEUTILZ 0.961 1.07 6276 SARC 4, TARS=0FF, IOCEOFLD OFF
NYC 2.12 D SCUTLZ = 3.016 + 0.308 X CEUTILZ 0.968 0.54 644 SARC 20, TARS=7FFC, IOCEOFLD OFF
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TOTAL AVERAGE DISK/TAPE SELECTOR CHANNEL UTILIZATION
( FIRST ORDER EQUATION ESTIMATES )
VERSUS CENTRAL PROCESSING UTILIZATION
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NAS COMPUTER
ENROUTE SYSTEM REGRESSION EQUATION SAMPLE
CENTER (PERCENT DSKTPUTLZ. AS FUNCTION OF CEUTILZ .) *‘FIT* SE SIZE REMARKS
ABQ 2.12 A DSKTPUTLZ = 2.149 + 0,453 X CEUTILZ 0.945 1,55 3439 SARC 1, TARS=0FF, IOCEOFLD=ON
ABQ 2.12 A DSKTPUTLZ = 2.445 + 0.237 X CEUTILZ 0.912 1.17 1239 SARC 1, TARS=0FF, IOCEOFLD=OFF
ABQ 2.12 A DSKTPUTLZ = 1.771 + 0.435 X CEUTILZ 0.956 2.12 545 SARC 1, TARS=7FFC, IOCEOFLD=ON
ABG 2.12 A DSKTPUTLZ = 6.759 + 0.417 X CEUTILZ 0.969 1.59 1289 SARC 4, TARS=7FFE, IOCEOFLD=ON
BCS 2.12 A DSKTPUTLZ = 1.732 + 0.377 X CEUTILZ 0.903 1.33 2760 SARC 1, TARS=OFF, IOCEOQFLD=ON
BOS 2.12 A DSKTPUTLZ = 3.210 + 0.394 X CEUTILZ 0.855 1.20 476 SARC 4, TARS=0FF, IOCEOFLD=ON
BOS 2.12 A DSKTPUTLZ = 3.113 + 0.390 X CEUTILZ 0.832 1.32 430 SARC Y4, TARS=7FFC, IOCEOFLD=ON
DEN 2.12 A DSKTPUTLZ = 2.139 + 0.483 X CEUTILZ 0.922 2.00 2694 SARC 4(= SARC 1),TARS=OFF,0FLD=ON
HOU 2.12 A DSKTPUTLZ = 3.585 + 0.432 X CEUTILZ 0.904 2.01 837 SARC 2, TARS=OFF, IOCEOFLD=ON
HOU 2.12 A DSKTPUTLZ = 4.147 + 0.392 X CEUTILZ 0.943 1.46 2889 SARC 3, TARS=OFF, IOCEOFLD=ON
HOU 2.12 A DSKTPUTLZ = 3.849 + 0.342 X CEUTILZ 0.946 1.75 1457 SARC 3, TARS=OFF, IOCEOFLD=OFF
MEM 2.12 A DSKTPUTLZ = 3.242 + 0.247 X CEUTILZ 0.861 1.51 1299 SARC 1, TARS=OFF, IOCEOFLD=0OFF
MIA 2.12 A DSKTPUTLZ = 2.948 + 0.385 X CEUTILZ 0.905 1.41 1923 SARC 1, TARS=0FF, IOCEOFLD=ON
MIA 2.12 A DSKTPUTLZ = 3.515 + 0,372 X CEUTILZ, 0.968 1.26 1100 SARC 4, TARS=FFFF, IOCEOFLD=ON
O MIA 2,12 A DSKTPUTLZ = 1.615 + 0.437 X CEUTILZ 0.833 0.45 118 SARC 1, TARS=OFF, IOCEOFLD=0QFF
MSP 2.12 A DSKTPUTLZ = 2.460 + 0.436 X CEUTILZ 0.925 1.50 3198 SARC 1, TARS=OFF, IOCEQFLD=ON
MSP 2.12 A DSKTPUTLZ = 3.792 + 0.524 X CEUTILZ 0.861 3.12 = 730 SARC 4, TARS=FFFF, IOCEOFLD=ON
MSP 2.12 A DSKTPUTLZ = 2.785 + 0.351 X CEUTILZ 0.851 2.34% 1907 SARC 1, TARS=OFF, IOCEQFLD=0QFF
OAK 2.12 A DSKTPUTLZ = 2.187 + 0.357 X CEUTILZ 0.937 1.29 3671 SARC 1, TARS=OFF, IOCEOFLD=0N
OAK 2.12 A DSKTPUTLZ = 1.680 + 0.303 X CEUTILZ 0.935 1.48 1394 SARC 1, TARS=OFF, IOCEOFLD=OFF
OAK 2.12 A DSKTPUTLZ = 1.424% + 0.358 X CEUTILZ 0.657 0.56 103 SARC 1, TARS=OFF(ITAR), IOCEOFLD=ON
SEA 2.12 A DSKTPUTLZ = 1.411 + 0.474 X CEUTILZ 0.929 1.72 2771 SARC 4, TARS=OFF(ITAR), IOCEOFLD=0FF
SEA 2.12 A DSKTPUTLZ = 1.912 + 0.556 X CEUTILZ 0.908 1.60 3127 SARC b4, TARS=OFF(ITAR), IOCEOFLD=ON
SLC 2.12 A DSKTPUTLZ = 2.820 + 0.281 X CEUTILZ 0.725 1.48 3796 SARC 1, TARS=0OFF, IOCEOFLD=ON
SLC 2.12 A DSKTPUTLZ = 4.341 + 0.235 X CEUTILZ .0.911 0.85 1348 SARC 4, TARS=TFFC, IOCEQFLD=OFF







TOTAL AVERAGE DISK/TAPE SELECTOR CHANNEL UTILIZATION
( FIRST ORDER EQUATION ESTIMATES )
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NAS COMPUTER

ENROUTE SYSTEM REGRESSION EQUATION SAMPLE

CENTER (PERCENT DSKTPUTLZ. AS FUNCTION OF CEUTILZ.) ‘'FIT’ SE SIZE REMARKS

ATL 2.12 D DSKTPUTLZ = 4,746 + 0.504 X CEUTILZ 0.947 1.19 3818 SARC 1, TARS=0FF, IQCEOFLD OFF
ATL 2.12 D DSKTPUTLZ = 7.932 + 0.647 X CEUTILZ 0.977 1.31 2390 SARC 4, TARS=FFFF, IOCEOFLD OFF
CLE 2.12 D DSKTPUTLZ = 3.534 + 0.980 X CEUTILZ 0.964 2,07 3890 SARC 1, TARS=0FF, IOCEOFLD OFF
CLE 2.12 D DSKTPUTLZ = 3.186 + 1.061 X CEUTILZ 0.918 3.66 2497 SARC 4, TARS=7FFC, IOCEOFLD OFF
DCA 2.12 D DSKTPUTLZ = 8.529 + 0.635 X CEUTILZ 0.952 2.01- 3780 SARC 4, TARS=7FFC, IOCEOFLD OFF
FTW 2.12 D DSKTPUTLZ = U4.565 + 0.858 X CEUTILZ 0.933 2.33 4468 SARC 1, TARS=O0FF, IOCEOFLD OFF
FTW 2.12 D DSKTPUTLZ = 2.842 + 0.684 X CEUTILZ 0.959 1.98 919 SARC &4, TARS=FFFF, IOCEOFLD OFF
IND 2.12 D DSKTPUTLZ = 3.610 + 0.646 X CEUTILZ 0.926 1.39 3841 SARC 1, TARS=0FF, IOCEQFLD OFF
IND 2.12 D DSKTPUTLZ = 4.396 + 0.626 X CEUTILZ 0.899 1.36 2217 SARC 4, TARS=FFFF(ITAR),IOCEOFLD OFF
JAX 2.12 D DSKTPUTLZ = 3.015 + 0.901 X CEUTILZ 0.959 1.50 4911 SARC 1, TARS=0FF, IOCEOFLD OFF
JAX 2.12 D DSKTPUTLZ = 2.811 + 0.916 X CEUTILZ 0.975 1.44 h12 SARC 0, TARS=FFFC, IOCEOFLD OFF
LAX 2.12 D DSKTPUTLZ = 4.725 + 0.577 X CEUTILZ 0.955 1.12 1231 SARC 1, TARS=OFF, IOCEOFLD OFF
LAX 2.12 D DSKTPUTLZ = 2.942 + 0.532 X CEUTILZ 0.654 3.05 2758 SARC 1, TARS=0FF, IOCEQFLD ON
MKC 2.12 D DSKTPUTLZ = 5.456 + 0.898 X CEUTILZ 0.955 2.01 6276 SARC 4, TARS=0FF, IOCEOQOFLD OFF
NYC 2.12 D DSKTPUTLZ = 4.370 + 0,655 X CEUTILZ 0.908 1.99 oul SARC20, TARS=TFFC, IOCEOFLD OFF
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