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1.0 MANACEMERT OVERVIEW

~ This study determined the LSLP offsel and priority for the
Famp Function Generabtor necessary for the aerosurface stimuli to
Arvive at the MDM every 40 milliseconds with minimum deviation
(jitter).

Analysis of possible TSIP offsets produced the following
recommendationsg:

@ Set Rawp Function Generator priority at 239

w  OFfset Ramp Function Gencrator ileration point 30 ms,
From TS81P. 4

o Although 'auto~I/0' improves the jitter of Ramp Function |
Generator I/0, a small jitter can be achieved without
implementing it. The cost of implementing auto-I/0 should
e welghed aygainst the need for improved jitter. See Figure
1 for a comparlson of jitter using auto-I/0 and no auto-I1/0.
“ne major improvement is the repetitiveness of the 40 ms rate,
as shown by the range of deviations and the standard deviation.

Compalrison of Devialtions from 40 ms. for 225 Samples

Range of deviations Averadge Standard
in ms, beviation Deviation
ko 'auko-I/0° ~.65 to +.55 .13 .18

‘auto-1/0"' -.26 to +.29 L1l .13

Vigure L



Lo g EEY e w

R 11
Lol ,.”:)‘“J

RIPLLU
01{1(;}\.-\ J-&-,\,} .

2.0  PURPOSE AND SCOPE

The purpose of this study was to evaluate the ability of the
Ramp Function Generator to output linear ramp Lunction stimuli to
the Space Shuttle acrosurfaces.
3,0 OBJBCYLVES

The objective of this study was to determine the best TSIP
offset and priority for the Ramp Function Generator in order to:

@ minimize the Jjitter in Lhe Ramp Funcltion Cencrator output
so that ik will approach a linear function.

e ensure stimuli data is downlisted on succeeding cycles.

n ensure no conktention with HDA.

4.0 METHODS

The UDF model was used to accomplish these objectives with
the following enviromment simulated:

@ Single-string computer
@ FCO3 version 5.A%*
@ UL version 4.0%

o2 LDB polling at approximately 25 hz. with no data
input or output.

wa 3 DEU's polled at 5 hz. with no data input.
nn Display Update execukting at 2 hz.

oup 3-DPS Configuration Monitor displays updated
at 2 hz. and 1 haz.

vee No graphic updates.
e Ramp Function Generator process running at 25 hz.
@ HDA running at 25 hz.

tSpe Flight Software Development Plan, Appendix A for FCOS and UL
ALY environment parameters.
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Priorities used in this study were:

g S5IP 254
@ Ramp Function Generator 239
e DBEU Polling 230
e HDA 144
v Display Update 142
v ILDB Polling 134

5.0 PINDINGS

Using a TSIP offzet of 30 ms. and a priority of 239, the Ramp
I'ungtion Generator (RPG) apparently has no problems performing its

work. figure 2 shows no significant improvement in task elapsed
time when using auto-I/0.

Task Blapsed Times

Task Mo 'auto-1/0" T with 'auto~I/0'
Average Range Average Range
in ms. in ms. in mg. in ms,

SS1IP 6.67 5-12 6G.57 5-12

RI"G 5.74 -7 5.26 4-7

Hioh b 5.75 4-10 5.74. 4—10

Figure 2

The maximum elapzsed times For S6TP, HDA and RFG are used Lo
doevelop bthe timeline in Figure 3. This timeline clearly shows:
1) no contention betweon HDA and RFG; (2} stimuli developed hy
it will be downlisted the succeeding cycle.
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Ramp Function Generator Timeline

HDA ' RFG SSIP

UARN 1Z2ms  15ms 25ms 30ms 37ms 40ms

Fiqure 3

huto-1/0 does improve jitter on the acrosurface write com-
mands. Tigure 1 compares the deviations (jitter) from 40 milli-
seconds for RPG with ‘'auto-T/0° and without ‘'auko-1/0'. Both
average aboubk the same jitter; however, using 'auto-I/0' inmproves
the variation in the jitter. This is demonstrated by the range
of deviations and the standard deviations.

CPU utilization for cases with and without auto-1/0 is shown

in Figure 4.

Application
FCOS5
Total CPU

CPU Utilization in %

MCDS Palling .7
Display Update 3.3
LB Polling A
S51P 4.5
ITOA, .2
RF( 5.0
Application Total 13.8
No 'auwto-1/0' with 'auto-1/0"
Total 13.8 13.8
27.9 27.2
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wa b BECOMMENDATIONS

3 Set Ramp Tunclion Generator priority at 239.

o Qffset Ramp Fu ' a Gepnerator iteration peint 30 milli-
seconds from TS,

& Weiqgh the cost of implementing 'auto-I/0' against the
newd for improved fjitter.
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