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Subject: Odd Things in a "Simple' ·' Test of Coding P a ths in P66 

Summary : 

The events i n the simula tion t est which p rompted further questions and 

ana lysis have be en resolve d . It has been seen that no undue or excess 

changes in guidance or throttle commands occur. Ju stification of the 

s equence of events i s b ase d on the enclosed time char t . Therefor e a ll 

questions are answe red and events expl a ined within this memo. 

History : 

When Lum ina ry 17 3 was made and b efore 2 3B wanted to be confident 

in the assemb1 y a_ test of P6 6 coding pa ths was submitted . On the surface, 

paths taken were correct as advertised in coding design purposes . Digg ing 

deeper it was found tha t odd m essages were printe d a t s eem ingly unl ike ly 

' times in the sim ulation . To tr a ck down the c a:use of the se oddities clocl,? s , 

t races and dumps were inserted (with TLOSS variations ) into the sim ula i.ion. 

Sequence of Events : 

T he .test b egan to be interesting in P64 just b e for e switching to P66 (via 

SCSMODE ATTHOLD and ROD) at about 600 ft. The events are listed below 

and a discussion of each event follows . 

L ist of Events to be Questione d : 

A) 31201s in P64 (is there a hung P 64 job ? ) 

B ) 14}0 a l a rm in P66 a nd what it a llows (any hung P64 job to sfart up 

a gain ?) 

C) ·p66 omiss ion a t T=373379 - why ? (what happens after omis s ion?) 

D) DCMCL clock without :fINDCDUW or TC QCDUW (is this par t of 

hung P64 job ?) 

' 

' ' ' 

' 



E) N82CDUSP & TCQCDUW (is this also part of hung P64 job?) 

(where does job go via Q?) 

F ) PG 6 omission (why ? ) (what about Ser\ricer' s com:i.ng on . 5 sec after 

one another ? ) 

G) P66 omission - 1466 (did hung Servicer job cause this?) 

H) PG 6 omission - 1466 (why only 1 Rodcomp since l ast 01nission? ) 

I) P66 omission at T=373399. 25 

J) P66 omission at T=373405. 27 

K) P66 omission at T=373453. 24 

Dis cussion of Events : 

A ) 31201 's in P64. (FI DCDUW jobs hung at 20% TLOSS): Note that 5 

FINDCDUW' s are missed before 31201 cleans up VAC areas and lets a 

FINDCDUW get through. However, only 2 get through after first 31201 

b efore 4 more are misse d (+1 resta rte d via group 3 in restart logic = 5 

total) and then the second 31201 comes along . Two are begun in P64 

before th e first FINDCDUW is missed and before the job test can back up 

any fur ther, P66 is entered . Thus, a FINDCDUW from P64 is hung when 

P66 is entered. Given a chance (through TLOSS reduction or omission e,f 

P66 job $) this P64 job will crank on through to finish. 

B ) 14,10 ALM. allows FINDCDUW -2 from P64 ( see (A )) to be accesser:l 

but is hung before completion by Servicer+ P66' s coming up. (Also, TLOSS 

went from 20 % to 18 % ju st before FI TDCDUW -2 accessed. ) 

C ) P66 omission (T=373379 . 414): TLOSS of 18 % + FINDCDUW being 

accessed at T =3 73375. 6. Evidently time left was less than 2LATE466 would 

a llow . Iri fact time from Servicer to P66 = 1. 7 seconds, . 2 seconds greater 

t han 2LATE466. (This will open door for any hung up jobs. ) 

D) DCM.CL accessed (continuation of hung P64 FINDCDUW job ) as a 

r esult of the P66 omission discus sed in (C ) . Hung from finishing by 

Servicer & P6 6 job coming in. Will finish later. 

' E) N82CDUSP & TCQCDUW accesse d to finish PG4 (hung F INDCDUW) 

j ob . Evidently return from FINDCDUW is to P66VERT which sets up 

another RODCOMP only . 6 sec since last RODCOMP. This RODCOMP 

goes to VERTDISP. Then the RODCOMP set up by P66 at (373380) (b efo.re 



P64 hur).g job fini shed ) comes on . 24 seconds late and . 6 secs after 

RODCOMP. set up by TCQ.CDUW (finish of hung P64) . Then the . RODCOMP 

s e t up by P66VERT ( return address of TCQCDUW) comes on . 5 seconds _ 

afte r the late RODCOMP (late by . 2). Fina lly t his madness i s straightened 

out but the timing is such that at 373389 a P 66 is omitted. 

F) P 66 orn.i ssion (T=373389) : Timing off so that 2LATE466 t ime not 

enough du e to 2 extra RODCOMPs from TCQCDUW in (E ). This i s com

pounded by a Servker b eing l ate stemming from 2 Servicer calls from 

37337 9 . 7 23 to 373383 and only 1 Servicer accessed in this time . T he l ate 

Servicer comes in at 373383 . 233 (2 secs l ate ). In the m eantime another 

Servicer i s requested at 373383. 723 but does not come on until 37 3385. 269 

whereupon another Servicer is requested and comes on at 373385. 746 . 

This m eans a Servicer i s hung up . The P66 omission a llows this Servicer 

(hung from 3733 85 . 269) to get through after only~ P66 job done . Also 

TLOSS = 16% at 373390 (frorn 18%). 

G) P66 omiss ion - 1466 ALM at 373391. 65 only 1 throttle (1 P6 6 complete ) 

between 373389. 4_37 (P66 omission w / o alcL'n-i ) to 373391. 6 so tha t TOOFEW 

criter ia is enough fo r 1466 . Note COPYCYC at 373391. 573. The COPYCYC 

r eturned to P 66 so P6 6 clocked 2 times between 37 3390 . 62 and 37 3391 . 654 . 
I 

Only 1 P66 (RODCOMP) actually done in that time , however . The P66 at 

373 390. 62 called a RODCOMP which comes in l ate at 373392. 04 8 (1. 4 se,:s ). 

Thi s will cause another 1466 ALM b e cause that RODCOMP did the only 

throttle j ob and was 1. 4 s ecs la t e . 

H) P66 orr.is s ion - 1466 alarm at 37339 3 . 247 caused by late Servic e r 

calling P66 which set up RODCOMP whic h subsequently was late and did 

only 1 throttle job since l ast omission . 

I) P66 om i ssion a t T=3733 99. 247. After the 2 14 66 alarm madness 

finishe d, still had 16 % TLOSS . Tim ing suc:h that from Serv ice r call at 

3733 97. 723 to P66 at 3733 99 . 242, time = 1. 52 secs so th a t 2LATE466 

criterion jus t met (1. 52,;:::, 1. 5 sec ) . This a llows P66 omission without 

alarm. 



J ) P66 omission at T=373405. 272 . Still have 16 % TLOSS after P66 

omission at T=373399 . 247 . Timing again such that from Servicer cail 

at 37340 3. 723 to PG6 at 373405 . 266 time= 1. 54 secs so that 2LATE46G 

criteria just satisfied again ( 1. 54 ~ 1. 5). So have PG 6 omission without 

alarm. 

,:o:,Note : Cases (I) and (J) are from timing problems due to TLOSS -

m aking P66 omissions. The timing is getting close to 1. 5 secs (anqther 

omission) 4 P66 (RODCOMP) vertical passes later at 373410 . 3 but at 

373410 TLOSS changed to 14% from 16%. A simulation has been submitted 

on 6/26/70 to see if 16 % TLOSS is that TLOSS which will cause a P66 

omission after every 4 throttle j obs (so TOOFEW criteria not met even 

tho_ugh 2LATE466 criteria i s ). 

K) P66 omission at T=373453 . 243. TLOSS = 14 % from T=373410 to 

T=373 430 . TLOSS = 12% from T=373430 to 373460. TLOSS = 10 % from 

T =373460 to end of run . So still have TLOSS = 12% (after tim ing 0. K . 

fr om l ast P66 omission at 373405). Timing built up so that noticing 

Servicer vs . P66 clocks just before P66 omission : Serv icer at 

T =373451. 723; P66 at 373453 . 237 Time= 1. 51 so that 2LATE466 c riterfon 

just satisfied (1. 51 --:::::: 1 . 5). 

,:,>:,Note : Atter case (K) timing such that no ·more P66 omissions occur. 

Conclusions: 

All events (odd and otherwise ) to be questioned are justified by timing 

chart and late Servicers, etc . Questions answered and events expl a ine d. 

To B e Done : 

An swer if TLOSS = 16% i s TLOSS so that P66 omitted every 4 throttle 

j obs. 



SEQUENCE OF EVENTS 

TIME CHART 

It may prov e n e cessary to refe r to this tab l e when rea ding the discussion 

of t he eve nts . 



Notation: For the following time chart .the follo wing abbreviations are u sed: 

S - Servicer 

C - COPYCYC 

F - FINDCDUW - 2 

N - N82CDUSP 

T TCQCDUW +2 

SP66 - ST'.ARTP66 

P66 - P66 

R - RODCOMP 

V - . VERTDISP 

OMIT66 - P66 OMISSION 

Also, the actual AGC time in the AGC time column is 37 3000 . 000 +T 

where T is that number in the time column. 



TLOSS MODE REQUEST EVENT TIME 

0 64 s 341 . 5725 

s 341. 57 89 

F 342.817 

T 343 . 038 

s 343.5725 

s 343.57 89 

F 344.806 

. 20 T 345.041 

s 345.573 

s · 345. 589 

F 347 . 01 

T (missed) 

s 347 . 573 

s 347 . 61 

F 349 . 43 

T (missed) 

s 349.573 

s 349. 61 

F 351. 49 

T (missed) 

s 351.574 

s 351. 61 

F 353.504 

T (missed) 

s 353 . 583 

s· 353.593 

F 355 .44 3 

T (missed) 

s 355.593 

31201 355.594 

F 355.613 

s - 355.624 

s 355.691 



' 
TLOSS MODE REQUEST EVENT TIME 

. 20 64 F 357.229 

T 357.636 
. . 

s 357 . 639 

s 357.833 

F 359.529 

s 359.643 

T 359.945 

· s 360. 130 

F (mis sed) 

s 361. 643 

s 361.658 

F 363.553 

s 363 .657 

s 363 .671 

F 365.554 

s 365 . 663 

s 365.688 

F 367.571 

s 367.673 

31201 367.675 

F 367.697 

s 367.704 

s 367.768 

F 369.313 

T 369.69 8 

s 369.713 

s 369.901 

F 371.576 
..,_ 

s 371. 715 

T 371.933 

s 372 . 118 

C 372.989 

F (missed) 

s 373.723 

s 373.782 

C 373 . 606 

66 SP66 373.698 



TLOSS MODE REQUEST EVENT TIME 

. 20 66 P66 374.799 

141'0 374.828 

R 374. 832 

.18 375.000 

V 375 . 184 

F 375.609 

s 375.723 

s 375.736 

R 375.848 

V 376.24 9 

C 377.035 

P66 377. 1''14 

R 377.506 

s 377 . 723 

V 377.846 

s 378 . 030 

R 378.521 

V 378 . 831 

C 379. 33 

P66 379.409 

OMIT66 379.414 

V 379 . .416 

DCMCL 379.656 

s 379.723 

s 379.735 

C 380.529 

P66 380. 647 

R 381. 034 

V 381. 339 

N 381 . 643 

T 381 . 65 4 

P66VERT 381.656 

R 381 . 659 

. - s 381 .723 

I V 382.057 
! 

j R 382.237 



TLOSS MODE REQUEST EVENT TIME 

.18 66 V 382.556 

R 382.742 

V 383.055 

s 383 . 233 

s 383.723 

C 384.383 

P66 384.413 

R 384.779 

V 385.084 

s 385 . 269 

s 385.723 

s 385.746 

R 385 .779 

V 386. 131 

C 387.047 
• 

P66 387 . 122 

R 387.485 

s 387.723 

V 387.850 

s 388 . 03 9 

R 388 . 526 

V 388.842 

C 389.346 

P66 389.432 

OMIT66 389.437 

V 389.439 

,S 389.723 

s 389.739 
' 

.16 C 390.000 

P66 390.476 

R 390.623 

V 390.957 

C 391. 261 

P66 391. 573 

OMIT66 391. 654 

1466 391. 664 

V 391.66 8 



' TLOSS MODE REQUEST EVENT TIME 

.16 66 s 391.72 3 

s 391.849 

R 392 . 048 

V 392.354 

C 393. 083. 

P66 393.241 

OMIT6 6 393.24 7 

1466 393.249 

V 393.250 

s 393.723 

s 393.735 

C 393 .4 74 

P66 394 .584 

R 394.956 

V 395.263 

s 395 . 723 

s 395 . 73 8 

R 395.957 

V 396.279 

C 396 .9 56 

P66 397.041 

R 397.371 

s 397 . 723 

V 397.749 

s 397.874 

R 398 . 375 

V 398.737 

C 399. 143 

P66 399 . 242 

OMIT66 399 . 247 

V 399 . 249 

s 399.723 

s 399.739 

C 400.533 

P66 400.650 

R 401. 03 

V 401. 345 



' 
TLOSS MODE REQUEST EVENT TIME 

. 16 66 s 401. 72~ 

s 40+,742 

R 402.037 

V 402.346 

C 403.049 

P66 403.125 

R 403 . 479 

s 403.723 

V 403.834 

s 403.978 

R 404.478 

V 404.719 

C 405.185 

P66 405 . 266 

OMIT66 405.272 

V 405.274 

s 405.723 

s 405.735 

C 406.319 

P66 406.438 

R 406.776 

V 407.076 

s 407.723 

s 407.736 

R 407.779 

V 408.146 

C 408.757 

~66 408.830 

R 409.158 

V 409.515 

s 409.724 

.14 410 



• ' . 

' TLOSS MODE REQUES T EVENT TIME 

.12 66 430 

P66 451.169 

R 451.55 4 

s 451.723 

V 451. 884 

s 452 . 049 

R 452.555 

V 452.85 9 

C 453.146 

P66 453.237 

OMIT66 453.243 

V 453.245 

s 453.723 

s 453.733 

C 454. 4 73 

P66 454.572 

R 454.945 

V 455.246 


