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Overview .EE!

ANALYTICS

- Getting started — Basic tuning tips
- Review key configuration setting

- General Tuning rules

- Explanation of the different areas of the tune

- Common settings that can skew Ve Table Values
- What to look at before you begin tuning

- Check timing table values & tune Spark Table

- Tuning Ve Table

- Analyzing Data Logs

- Table Smoothing

- Cranking, ASE and Warmup Enrichment
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Getting started - Tuning Tips EF|

ANALYTICS

* Tuning is a process you must be patient

* Always data log while making tune changes

* Use data logs to find what your engine wants

* 95% of the time the answers are in the data !

* Concentrate on one area of your tune at a time

* Only make one or two changes at a time (very easy to loose track)
* Save settings often in case you need to revert back

* Avoid lean AFR readings, especially under load

* Conservative timing advance (detonation kills engines & drains wallets)
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Before you begin tuning EF]

ANALYTICS

* Look over your settings

* Research what you do not know

* Verify Sensor calibrate ULJELL SIE
. 6 Algorithm simple |
* 02 Correction @ Use EGO delay table |Use IGN events -
ﬂlgnitiun Events per Step I‘Iﬁﬁﬁ
| =
€ Controller Step Size(%) - H
€ Use authoritytable  |OFF ||
€ Controller Auth +/-{%) s H
€3 Only correct above: (AFR) IFE
Engine and Sequential Settings ) and correct below:(AFR) WE
Calculate Required Fuel ) Active Above Coolant(*F) IWE
Required Fuel.. [10.0 6 Active Above RPM ETS
& (ms)|10.00 @ Active Below TPS(%) oo [
6 Active Below Load(%) pooo [
Required Fuel Calculator @ Active Above Load(%) ooo H
Engine Displacement |‘1EIEIEI| Units # EGO delay after start(sec) Ir@
Number of Cylinders |4 oD @cc
Injector Flow 207
® Ibhr 0 ccimin
Air-Fuel Ratio 4.7
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Before you begin tuning EF]

ANALYTICS

Load parameters

&3 Primary Fuel Load |Speed Density |v|
Settings that can dramatically alter your VE Table @ secondary Fusl Load  |Disabled M
* Injector dead time _ .

@ Muttiply MAP (VE1/2) | multiply '~

* Incorporate AFR target 99% of Speed-Density installs should use Multiply

* Multiply MAP |
EJ Incorporate AFRTarget|in|:IudeAFRtarget |v|
@ stoichiometric AFR a7 H
€ Primary Ignition Load | Speed Density |w |

100 | 90 | 93 | 102 | 106 115 | 126 125 | 122 | 121 116 122 126
88 91 | 100 | 104 108 | 114 121 | 118 | 115 113 108 115
85 | 91 | 101 | 101 | 102 | 101 | 102 | 110 | 112 117 114 | 109
74 81 | 9 | 94 101 | 100 99 | 99 | 104 | 104 | 104 99
80 | 86 | 87 | 99 | 96 | 95 | 94 | 94 | 90 | 90 | 85
863 | 8 | 91 | 94 87 | 88 | 90 | 90 | 89 | &0
60 | 83 | 82 | 81 | 78 | 8 | & | 81 | 81 74
/M 80 | 77 | 70 69 80 | 77 71| 76 | 70O
75 | 73 | 65 | 70 | 72 | 69 | /1 | 78 | 69
61 | 69 | 71 58 | 64 64 58 63 | T1 66

Injector Dead-time/PVWM
Bank 1

ﬂlnjemnrDeadTime @13.2vims) |0.700 E
ﬂElatter:.r‘-mltage Correction{msf) |0.200 E

S 5L 3

29522838
2

=

1400 | 1800 | 2200 | 2600 | 3200 | 4000 4500 | 5200 | 5800 6800
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General Rules EE—!

Too Rich: Too Advanced:

black smoke from exhaust, ¢ detonation,

sluggish throttle response, e 'kick back' while cranking,

reduced power, ¢ Increased emissions.
Needs Reduced black 'sooty' spark plug electrodes,

poor fuel consumption,

fuel in oil,

engine wear.

. good throttle response, maximum power,
Just nght ¢ Maximum power, no detonation,
tan colored spark plug electrodes. good fuel economy.

Too Lean: Too retarded:
e 'coughs' (backfires) into intake, ¢ overheating,
Needs Increased| ® reduced power, ¢ reduced power,
e white spark plug electrodes, ¢ exhaust glows red hot.
e possible detonation,
e burned pistons (high loads only)




Acceleration

EF]

ANALYTICS

* Increase fueling to achieve AFR target
* Increased timing advance full timing around 3500

* Best Throttle response

Time-based Accel Enrichment
MAP hased AE

.o
on 240.0 4a0.0 F20.0 Q50 01200.0

MAPdot (kPais)
ﬂ Accel enrichment MAPdot=-=TPSdot blend. Percent TPS driven(%) 100
18.40 2000

ﬂAcceI MAPdot threshold(kPais) 1100 = ﬂ.&ccelTF'Sdmthreshnld(%is} 2000 =

£3J Decel Fuel Amount 100 =

@ End Puisewidtn(ms) 2.0 =1 @ Cold Accel Adder(ms) 3.0 C

ﬂ.ﬁ\ccel Time(s) e - ﬂCUl.d Accel ru1ultipl?er(%}: 130 <
Accel Enrich Down-scaling With RFM

@ Accel Taper Time(s) 01 E €3 Full Accel Below:(rpm) 2500 =

ﬂZern Accel Above:(rpm) 5000 =

Accel enrichment options
TPS

MAP

X-Tau

EAE

EFI Analytics
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EF]

AFR Table ALY TIES

[ ] 3D view

OOI[=][4][~][-][+][*][]Il

119 118 119 118 119 118 119 118 119 118 118
121 121 121 121 121 121 121 121 121 119 119
125 | 125 125 124 124 123 12;_|_1;2_{ 123 122 122
127 | 127 127 127 126 125 124 124 124 124 124
132 [128 128 128 |.128 127 | 127 126 126 126 126
138 1132 | 131 [GAUFEE 131 | 130 129 | 129 | 128 | 128

Idle — generally stoich or
slightly rich

Cruise — Stoich to slightly lean

WOT / Boost — rich of stoich.

142 1142 | 138 | 137 | 137 | 136 | 134 132 | 130 | 129 | 128
NA-12:1-13:1 @2 | 145 146 146 145 144  142| 139 | 134 134 | 130
: 147 | 147 | 149 150 | 150 150 148 | 147 | 147 | 1456 145
InCreases 147 [ 147 | 160 161 | 151 151 149 | 147 | 147 | 147 | 147

147 1 147 | 150 | 151 | 151 | 151 | 149 | 147 | 147 | 147 | 147
900 | 1200 | 1600 | 2100 | 2600 | 3000 | 3500 | 3900 | 4400 | 4950 | 5500

RPIM

* Best values will vary some with engine

* Best targets will vary with Wideband accuracy

* AFR Table Generator will provide a good starting point
* Use dyno or ET’s to find best WOT AFR

* Use fuel economy and best running for Cruise AFR

* Use best idle for Idle AFR

EFI Analytics , Inc



idle, Cruise & WOT Er]

ANALYTICS

* Typically Stoichiometric to 15.8:1 but can vary with application
* Roughly 5° to 15° BTDC

* Stoichiometric to 15.5 AFR

* High timing advance to full time

Fairly rich (12.5:1 to 13.5:1 ) boosted applications will (11.5:1 to 12.1:1)

EFI Analytics , Inc



ANALYTICS

Generating Base line advance table Er]

» Start with factory advance table if possible Adjust for the fuel

* (NA) reduce whole advance table by 2°- 3 - Regular — subtract 2°

* (Boosted) reduce by 2°- 3° / above 100kPa

reduce an additional 1°- 2°

* Mid-grade — subtract 1°
* Premium — no adjustment
Additional Modifiers

* Aftermarket combination good squish +

Generating advance Table based on engine
parameters

* older engines (1960s to 1990) with two valves - optimized quench - subtract 2°

* |dle to 3000RPM @ 100kPa increase

advance linearly to max advance

max advance = 36
* Newer two-valve engines — max advance = 30°

* Three or four valve engines — max advance = 26 + Every 10kPa over 100kPa reduce advance

-.5°t01°
* Max advance at full boost roughly half of

Adjust for bore size

* Under 3.5” (89mm) — subtract 3°

* Between 3.5” & 4.0” (101.6mm) — no adjustment
* Over 4.001” (+101.6mm) — add 3°

your total adv. at 100kPa

These are rules of thumb to help create a conservative spark advance table to
get the engine runnable. The base line spark table you made from this
information will need fine tuned to make optimal power.
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ANALYTICS

Ve Table Tuning
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Ve Table Tuning ALY TICS

* MegaSquirt firmware uses 4 cell interpolation
* Good Ve Table Values guideline 30 — 130

* Values typically increase as you climb through the table
* If VE Values out of range adjust required fuel
* recommendedVE = currentVE * (egoCorrection/100) * (actualAFR / targetAFR)

. 3D View
Typical Values: EEERNOEE
* Idle 30 -60 (3300|557 62 | 67 | 73 | v3 [83 | 100 | 105 [ 107 | 17 | 199 | 123 | 124 | 227 | 126 | 925
. 2%0( 8 61 66 71 72 |81 % T3 M6 M3 117 f21 123 24 123 122

Cruise 50 — 80 2000 |t NNE Wt JE | (0 | 78 |6 | 400 | | ﬁﬂﬂgf SEDUR T ST

|160.0| 56 59 | 66 | 71 | 74 | 76 | 96 | 102 | 102 | 1 19 121 | 120 119 118

* WOT 80 -130 ;f 1350 56 60 62 69 76 | 78 | 96 | 102 | 100 | 107 115 118 118 116 115 114
|120.0]65 | 86 | 61 | 69 | 73 | 77 | &7 | 92 | 9% | 101 | 115 | 118 | 116 | 111 | 109 | 108

* Boost 85 - 140 || 1000] 50 s 59 66 70 | g | g3 | 8o | 84 | 87 | 100 | 96 | 92 | 90 | 90
1| 920 | 48| 55 55 [ 62 | 67 | 73 | 74 | 75 | 78 | 72 | 77 | 89 | 88 | 88 | 88 | &7
* Decel 30 - 50 o |785.0 |[RERINSINENEEN] 5> | 66 | 68 | 70 | 72 | 71 | 63 | 76 | 87 | 86 | 86 | 87 | 88 |
a | /780 55 | 60 | 64 | 65 | 67 | 69 | 68 | 71 | 77 | 85 | 85 | 85 | 85 | 85

A | S| 5 | 6 c..-g@se.ﬂ R 2 | 95 | o | B | 8

o, | EEEE o e R SRR T IR T AT

| 57.0_ 46 |45 50 | 50 | 49 | 58 | 56 | 55 | 60 | 75 | /3 | 71 | 68 | 65

|_50.0 4645 46 | 47 50 | 53 51 | 52 | 59 | 64 | 62 | 62 | &1 | 65

400 |44 | 46 [[46 | 45| 46/ | 48 | 49 | 53 ' K3 | R4 | B5 | 57 | 58 | 58 | 5B | 58

| 300 [ 48 46 | 46 | 45 EB8TIISeTITRIT AT g0n 45 "45°1 50 [ 50 [ 50 | 50 | 50
600 | 1000 1300 | 1700 | 2100 | 2400 | 2700 | 3200 | 3500 | 4000 | 4400 4900 | 5500 | 6000 | 6500 | 7000 |

rpm
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EF]

Ve Table Tuning ANALYTICS

VE Analyze
* Log based or Livein TS
* Must be able to identify when something isn’t right

* Manually adjusting areas Ve Analyze live did not reach

13D View

* Some sections of the == R
table will not get enough 340.0 | 131 | 134 | 134 | 134 | 155 | 185 | 150 | 142 | 142 | 140 | 134 | 133 | 131 | 429 [ 128 | 128
3000 128 | 130 | UphtuHed 2 | 142 | 41 | 139 | 137 | 135 | 428 [ 126 | 118 120 122 | 123

or any data to be 260.0| 118 | 120 | 132 | 135 [ 133 | 134 [ 421 | 128 | 125 | 124 J°57 [ 66 86 | 108 [ 120 | 120
corrected. Tl 2200] 118 | 115 | 123 | 124 | 125 125425161 | 80 | g4 _80—-g—1-113"7] 120 | 119
ul1goo| 113 | 110 | 195 | 119 laee 95 | 87|87 | 77 | 8 | 81 | 79 | 84 tuihetd?

[ ] =l

These areas of the table €| 140.0] 111 [ 104 | 3a8~1 713 |[-98 | 8 | 80 | 79 | 78 | 83 | 80 | 77 | 80 | 107 | 107 | 107
are not used while 1| 1200| 10002 | 81 | 75 |~80" | 82 | 78 | 74 | 74 | 78 | 81 | 83 | 92 _) 104 | 103 | 103
. h . but I'|1o00f 81 | 90 | 73 | 74 | 78 | 84 | 80 | 74 | 76 | 77 | 78 | 87 _l—=102 | 100 | 101 | 102
running the engine ou 0| gs0| 73 | 84 | 70 | 71 | 76 | 77 | 75 73 | 80 | 88_+—88 | o7 | 100 | 101 | 104
you WOUId ||ke|y Want to a | 750 58 70 65 68 73 75 73 65 64 ?Z,,.--'"ﬁ 81 83 98 o5 100
d| eso ) 51 | 65 | 65 | 66 Jegned | 68 | 61 | 63—"70 | 79 | 8 | 94 | 98 | 97 | 100
manually correct 60.0 | 48 | 56 | 63 | 65 | 65 | 65 | 67 | 63 [ 73 | 85 | 87 | 91 | %0 | 90 | %0 | %0
“| 5500 45 | 47 | 56 | 61 | 63 | B3 | &1 | B3 | 77 | 81 | 7@ | 76 | 80 | 78 | 78 | 79
so.0 | 42 | 43 | 43 | 53 | 56 | 57 | 49 | 34 | 36 | 37 | 34 | 40 | 7o | 80 | sv | 80
3u.n| 45 [ 42 | a0 [ 42 | 46 | 6 [ 3 |24 F N B N6 & | 8 | 77 | 78 | 77
200 [ 61 | 62 [ 30 [37 | 37 [ 37z | 31 |28 PSS 64 | 74 | 75 | 76 | 75

TO0_|_TT00 | 1500 | 1900 | 2300 | 2700 | 3200 | Joou | 4000 | 4400 | 4800 | 5300 | 5700 | 6100 | 6500 | 6300

rpm

EFI Analytics , Inc



Cranking EX]

ANALYTICS
* Increase fueling for cold conditions ile Help
L ) Cranking / Startup Settings
* Low Ign advance (minimize kick back) @ Cranking RPH 400 2
° Cranking Pulse Width €3 Flood Clear TPS(%) 0.0 =
i Above this throttle no fuel is injected
* AdJUSt fOr beSt start at temp €3 Cranking Fuel Pulse Rate Every event -
&3 Priming Pulse Delay(s) 0.0 =
&3 1gnore MAT Cormrection During ASE |Off -
................................... —
00°F) 1BEIf ),
Coolant Temp 180 .
' Yl ASE — After Start Enrichment
* Additional fuel for a short
| | period after start
kaooc — * Lean immediately after starting
Coolant (... r Crankin...
: 1 o0 300 * Data log of start up best to
200 200 identify after start lean
-2.8 203 ]
= - * Hot engines need less
42 4 213
69.7 183
96.4 143
130.8 118
160.0 100
.8 1050 1413 2128 2 180.0 75
Coolant (*F) :

EFI Analytics , Inc
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ANALYTICS

Afterstart Enrichment Percentage

WUE - Warm Up Enrichment ........ B oo
* Increased Fuel based on given conditions A :
* Increased timing advance

f{ll - Coolant (... -| rAfterstart...

10.0 52
) 40.0; H‘.
" ~ 5
E&D|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII é

- IR WA ]

* Warm up enrichment

30.0 48
50.0 45
70.3 42
90.0 39
110.0 36
130.0 33
150.0 31
170.0 28
180.0 25

Warmup Enrichment Curve

! 80 1DEI'1 D
a0 < 140

0°F) 1J|:|
Coolant Temp 180°
200-

ASE — After Start Enrichment
* Additional fuel for a short period

Coolant (... .f_UE‘.:\': % after Start

81 || 23 * Lean immediately after starting
==  Data log of start up best to identify
o8 137 after start lean

i || s * Hot engines need less

129.8 112
145.0 108
175.0 102

0 0 105.0 1443 17T S 21282 2500 2021 100
Coolant {*F) i

EFI Analytics , Inc



WUE with Scatter Plots EF]

ANALYTICS

Correcting Warmup Enrichment with Scatter Plots
Full view for less iterations

CLT vs Gwarm with SmoothAFR for the Z Axis color
Regenerate the Warmup Curve as it was set in TunerStudio
Notice the Z Axis color that shows how far from target AFR it was at each
temperature.

SmoothAFRError? What is that?
Custom Field explained on next slide

X Axis: CLT w [ Axis: Gwarm w Z Axis: SmoothAFRError  » | Scales

Gwarm vs. CLT

SmoothAFR

]

59.0 grs 116.49 145.9

100.0

423 700 947 11
CLT Coolant Temp

Graph by MegalogWiewer 3,3,02 bktp v, efianalytics, comiMegal ogWiewer

EFI Analytics , Inc



Solving WUE EF]

ANALYTICS

Not only can you view what the warmup curve looked like, but you can
generate the “Right” answer for it.

¥ Axis: CLT  [f Axis: SmoothWarmup » 7 Axis: Gwarm « |Scales:

SmoothWarmup vs. CLT

Note the Z Axis color illustrates
the original Warm up
enrichment value.

The X & Y Axis show the
desirable value.

110.0

This car was running
needlessly rich.

100.0

59.0 220 117.0

CLT

Graph by Megalogiiewer 3.35.02 http: ffw  efianalvtics, com/Megal ogiiewer

How?? Where did the new curve come from?

Desired Warm up for a single point would be:

Desired Warmup = [Gwarm] * ([Gego]/100) * ([AFR]/[targetAFR])

Add Smoothing:

Desired Warmup = [Gwarm] * (SmoothBasic([Gego], 20)/100) * (SmoothBasic([AFR], 20)/[targetAFR])

EFI Analytics , Inc
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ANALYTICS

Analyzing the data to know what changes
need made to your tune.

* Reducing condition changes
* Methods of looking at data
* Ways to spot issues

EFI Analytics , Inc
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MegalogViewer Scatter Plots

| x s RpnFiered )t s 2 s PR 1 Target

¥ A RpFiered e s AP

MAP vs. RpmFiltered MAP vs. RpmFiltered

TSI

RpmFitered : 4
WP 11

i Abstract Art or valuable tuning tool?

| s Pulsettidth [z Aisi Rpm v s Rpm | s e

PulseWidth vs. MAP MAP vs. Rpm

[z Avis: afrFikeredsD

¥ s RPM v Y s TP V1 ks

TP vs. RPM MAP vs. RPM

v X RPm Vi s P v 7 aois G

Fpm

Common Quote:
Sure it looks pretty, but what the hell do |
do with it? What is it telling me?

EFI Analytics , Inc



Megal.ogViewer Scatter Plots -EE!

ANALYTICS

Overview: Scatter Plot graph are commonly used for statistical and data analysis to identity correlations

MegalogViewer Scatter Plots were designed for Tuning
Handles high data volumes
3 Axis view
Custom Calculated Fields to combine and manipulate
Data Filtering!!!

Common Belief — For tuning high data rates are very important.
FALSE - for most tuning slow data rates will work fine as long as each record is well correlated and you
have sufficient time to collect data. More data is better with Scatter Plots, not necessarily faster data.

Normal log viewing work great for viewing specific details, but you can only see so much data at once.
Using scatter plots you can view thousands of records or hours of data in 1 view to quickly get a big
picture view.

X Axis: RFM ~ [ Axis: MAP ~ Z Axis: Smooth... « |Scales

MAP vs. RPM

Max = 6787.0

EFI Analytics , Inc



MegalogViewer Scatter Plots EE!

ANALYTICS

When a scatter plot over a traditional graph?

Max = 6787.0 Tl ¥ Axis: RFM - i Axis: MAP ~ 7 Axis: Smooth... - |Scales

MAP vs. RFM

Max =79.0

106.0

Min = 4.0

11.2
10.00

12112 & &4807 72000

¢ Megalogiiewer 3.3.02 http: f e, efianalytics, comiMegal ogWiewer

- View many fields at once

- 3 Fields at a time

Step through record by record to see specifically
what was happening at any point in time. - Full picture view as if it is your Speed density VE
Table. X Axis:RPM, Y Axis: MAP, Z Axis:AFR

Can see that at this specific point in time the

RPM=5612, MAP=93 kPa, AFR is 12.55:1 and - Notice the Yellow spots, they quickly reveal areas of

Ego Coris 100 the VE Table where it is running over 16:1. This is a

trend over a large amount of data, not a specific

- Difficult to realize the impact of conditions not point.
happening at other points in time are having on the

viewed fields - Can peel back the layers with filters to see what

conditions may be effecting the view. AE, Warmup.

EFI Analytics , Inc



Quick View of Tune Er]

ANALYTICS

Calculated Field MAPxRPM vs DutyCycle — gives tight correlation on a well tuned engine.

¥ Axis: MAP x RFM w f Axis: DutyCydel » Z Axis: AFR - Scales

DutyCycle1 vs. MAP x RFM

MAF x R
Dty Cyi

10.00

0.0 2049712 52085 2 GE05249.0

Graph by Megal ogiiew

So what?
- MAPXRPM is just that: [MAP] * [RPM]
- Compare to DutyCycle or MAF on the Y Axis
This is really fast way to spot a rough tune or better, where the problems are, one quick view.

EFI Analytics , Inc



Quick View of Tune EF]

ANALYTICS
NOt ShOWing a ¥ Axis: MAF x RFM » ' Axis:| DutyCydel - 7 Axis: AFR » Scales
clear correlation. DutyCycle1 vs. MAP x RPM
737 ru_1.-’-'-.F'l rF—' FM L:.IZ-I.:I
Whyt? Dty l._.-yIHitE: EI._'-.-'l
What looks
wrong? |
e tleT e 1280
What is cat& | P 11.00
thIS hump? .o | r 10,00

0.0 163415.0 QE0245.0

Graph by Megalogiiewer 3.3,

02 hkkpsf s, efianalytics, comiMeqal ogYiewer

Let’s look at this log in MegalLogViewer.

- Bring up the Scatter Graph MAPxRPM vs DutyCycle1
The Dead O2 Filter removes some records in the hump, but an insignificant number.

- Click on the hump
Switch to normal log viewing
Observe what is happening on many of those records.

The scatter plot showed there was a problem and where to looks. The normal log shows specifics.

EFI Analytics , Inc



Scatter Plot Filters

EF]

ANALYTICS

Filtering:

Back to our CLT vs Gwarm with SmoothAFR for the Z Axis color

X Axis: CLT

» Y Axis: Gwarm

Gwarm vs. CLT

125.8

100.0
59.0

Graph by Megalog

I Axis:| SmoothAFRError

-0.400

]

Data Filters

w |Scales

On  Filter Name
Cold

Idl= Range

TP Transient

dead 02

MAP Transient

nio high throtte

RPM Change

ASE Active

MonTransients

Transients

RPM under 1000

RPM off idle

X Axis: CLT

» [ Axis: Gwarm

Gwarm vs. CLT

SmoothAF

100.0
50.0

araph by Megalogliey

analykics.com/Meagal ogyiewer

~ [Z Axis: SmoothAFRError

7]

Data Filters

~ |Scales

On  Filter Name
Cold

Idle Range

TP Transient

dead 02

MAP Transient

no high throttle

m

RPM Change

ASE Active

MonTransients

Transients

RPM under 1000

tlececccccecee

RPM off idle

EFI Analytics , Inc

Filters can quickly remove anomalous data, or help
to find the cause of that data.

Notice the blue dots up the left axis of top picture.
Activate the dead O2 Filter to remove in picture 2.

Now you know you would want to filter that data
from any formulas that it would skew the results.

Dead O2 Filter expression with Innovate 10:1-20:1:
[Field. AFR] < 10.3

Numerous built in Filters where you can see the
expressions used:

TP Transient: (abs([Field.TP] - [TP-4]) > 3)
ASE Active: [Engine] | 4 == [Engine]

MAP Transients:
(abs([Field.MAP] - [MAP-4]) > ([Field.MAP] * 0.15) )

These transient filters are built in and available for
use after install.
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ANALYTICS

Questions?

EFI Analytics , Inc
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ANALYTICS

Interested in working with the MegaSquirt team?
EFIl Analytics is hiring

- Tech Support
- Java Developer

Please catch up with me here today if interested or email me

EFI Analytics , Inc
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