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1. 0 INTRODUCTION

• i3-K lJVnafl 1icS ’ activi t ies during the second quarter (15 January
1075 .o 15 Apr il  1075) have been focused on two areas: preparation
of ha r~iware for  the inter im SIJNGER simulation and conversion of

- the STINGER simulation to the ASC ’s hybr id  computer system.
This report summarizes the work performed during the above

• period .

- 
2.0 INTERIM STINGER SIMULATION ACTIVITIES

- BKD s interim STINGER simulation activities have been associated

with reauving the hardware for data transmission between the major
system components C L. e. SDS/9300 to AD-4 and SDSJ9300 to GE/30 10).
AD- -i linkage hardware , including the AD-4 converter and hybrid inter-
face unit , was exercised and evaluated for performance. Sample/hold
amplifier s were calibrated and data transmitted from the AD-4 to the

- IRSS using the SDS!9300 . These tests were successful .

~ Dur ing  the quarter , IRSS interface operation was intermittent. Ex-
- tensive testing was done to discover the sourc e of errors generated in

data exchanges. Grounds , power supplies and other potential sources of
noise were investigated . The problem was fi nally resolved by the re—

• placement o~ several marginal gates , relocation of dr iver/ rece iver  cards
to ~hC GE/3010 ’ s CPU chassL , and modification of the ground system.
In the course of the above activities , ~‘oftware was generated for use in
checking the SDS/ 9300 to GE/ 30 10 link and the SDS/9300 to AD-4 link . .-~~

Specifically, three programs were developed
1 
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general purpose AD-4 test routine.

7 An AD-4 discrete test routine - ‘c-

~ 
A GE/30 10 interface test routine .

The general purpose AD -4 test routine con\~~ns an ADC read loop

• and a register read/wri te  loop along with three a~~ itional buffer a~ eas

for storing programs for the AD-4. Code for the A~~-4 is entered in

the buffers  and executed from the SDS/9300 under ser~~e switch

control . The program is documented in Appendix A .

The AD-4 discrete test routine provides a convienent r~ ethod for

veri f ying that the 16 input and 16 output lines between the SDS/9300

and the AD-4 are operating. In addition it verifies the operation of

DGS’s and DGC 1 s on the AD-4 . The program is described in

Appendix B.

The SDS/9300 to GE/30 10 interface test program veri .ies the

operation of that link. The program has two options for data trans-

mitted . A count from 000000 8 to 177777 8 in increments of 1 bit is

normally transmitted and optionally a pattern of all ones ~-.Iternating

with all zeroes may be sent. The data is transmitted from the SDS/

9300 to the GE! 3010 and then read back and compared. The program

is d escribed in A ppendix C.

3.0 STINGER CONVERSION TO ASC EQUIPMENT

Converting the STINGER real-time simulation from the interim

system to the ASC equipment has required replacing IBM-7094 soft-

ware far~ctions with equivalent CDC-6600 functions , and IBM-DOS

interface operations with equivalent DADIOS ADC , DAC and discrete

word handling capabilities . In Figure 1 the relationship of hardware

2
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elements in the  in ter im s imula t ion  are shown . The elements which

• a;c nf ~e~t t ed  in th is  p hase of the conversion are outlined in heavy

b urdc: - z~.

To ~~~te STINGER s o ft w a r e  conversion and DADIOS checkout

FC~~tj f l C s  have both been completed . In addit ion a prel imina ry real-

t ime i/O  design :ms bee n developed based on results obtained from

DADIO S rhe ckout studies . The final real-time checkout will require

• e X t C n S~ vc n ara \va re/ so~t\vare r est  and the successful integration of

th e :tcw ~u f t~.-ai ~e w i tn  the exist ing STINGER simulation. The flow

c:-Lirt in Figure 2 show s the interrelationship between these tasks.

The tasks outlined in solid lines represent those completed.

3. 1 SOFTWA RE CONVERSION

The ia te r im STINGER simulation has approximately 2500 lines of

code wr it ten  for  the IBM/ 70 94 . Of this code approximatel y 2000 lines

of code are in FORTP~AN and 500 lines are in MAP (7094 assembly

language) . Converting this software to the CDC-6600 required minor

chan ~ es to the FORTRAN code and a completel y new code written in

FORTRA N hy brid to replace the IBM- 7094 assembly code. Conversion

of the assembly language portion of the code has been accomplished by

1) generating a flow chart from the MAP code , 2) rewriting in FORTRA N

hybrid the equilivent functions and 3) incorporating the appropriate

real-time input/outpu t . In Appendix D the equilivent FORTRA N hybrid

code is given. The statements labeled SOFT-T are modifications

pertaining to the software testing.

4
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• 3. 2 sOFT’~ A h E  TEST

In or d e r -  to r educe real- t ime sof twar e  test ing all new software will

be te sted thr ee  steps: Fir st , the new software will be simulated in

non- L -ca i -t .e u s i n g  special software to simulate r ea l—t ime  functions.

Secomh ’.-, the sof tware  will be tested in pseudo real-time, a real-time

test  wh i c h  uses only the most critical real-time loop. Then , if the

u r e v tou s  tests  are  successful , the software ~vill  be tested in real—time.

Evaluat ion of softwar -c  test results will consist primarily of comparing

i n t er i m  STiNGER data acquired from current simulation runs with

results obt ained from the new software .

In A ppend ix  D the software necessary. for  simulating real-time

events  is pr esented . The special tasks which simulate hardware I/ O

ar e ident i f ie d  in card column s 73 through 80 by the designator SOFT-T.

Other tasks which corr ect  inconsistencys between the FTH. compiler

and FT~~i-i. are denoted by the designator SOFT-MOD.

3. 3 SY STEM SOFTWARE AND INTERFACE CHECKOUT

• Prior to real-time simukition the system software and interface

• must be ver i f i en . This type of testing is important for 1) verif ying

stat us of the real-time system sof tware  and 2) checking the accuracy

of A DCs , DACs and discrete communication , The test routines

completed thus far include the following:

Ver i f ica t i on of discretes from AD-4 to CDC-6600.

~ V c r i f i c a t ~ur. of thseretes  from CDC —660 0 to AD-4 .

~ V er i f i ca t ion  of ADCs from AD-4 to CDC-6600 .

~ Verif icat ion of DACs from CDC-6 600 to AD-4 .

_ _ _ _ _ _ _
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I r J ~:~• v i ~~n n. ~ - . . h s  r i n ~ , ~ n t p m v n t  s :ntu s  p r io r  to r e a l— t i m e

~csc  t~- s t  I~~~~~~~~~ cs r e  also used for isolating hardware

or ~~~~ H . a :~~ - :~ :~ u • - cs iii t h e  h t t c r  ace  sy s tem . In Appendix  E the

L• L’C do~•t p :-o .~ -n m s  a ~‘c pre~~eat ed w m t d n:. exp lan at ion  of usage given in

~:.e r u d e .

3. 4 R1h\ , . -TFd1 ; ~/O

The re ,  — t i m e  I ’ O o n e r at i o n s  p r e v i o u s ly  handled ny the Ii~M—I )OS

a r e  now ~m r a emed  Oii t , c  C~)c— 66 00/ 1)AD IO S sy s t e m . These new

i/o ~~~~~~~~~ ~~~~~~ ~~~~~~~~~~ :i~n I em c nt c d  in th e  FORTRA N hy b r i d  code (Appendix
D ) .  T i t ese  :nu~n : i c a t : u n s  w . u I . u r o v t d e  th e  STINGER simulation with the
folio ’,’ m :lg d v.) r i d  I ,:~~ a~~e d,..r ~~~ re :

o lb  Lu~ ir t , -: ,ds z Oiti A m ) — 4  :o CJ)C’—6600.

o 10 Lo~~~c - ~~stas ~r un:  C C — b J O O  ~u A D — 4 .

o ~~ ~)A Cs fr o m ~h ) C-b 6 0 0  to A i ) - 4 .

° 10 A iD C s  : r o m t i  ;\D 4 to CDC -b000 .
c 3 Ix t t e r r u u t  lutes  f m - u r n  A i ) — 4  to CD C— 6 600 .

The A D — -I ~r u m t k l i a e  an d A SI- ’iSS u~~~ in ~ sm t io n  a s s ignmen t s  are  shown

in Fu~u , -e ~~~
_
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S . -

G E N E R AL  PURPOSE ~\ 1) 4 TEST PROGRAM

• PURPOSE

The General Purpose AD-4 Test Program permits the user to exe-
I! cute up to f ive  separate AD-4 routines (e. g. ADC read , regi ster

read/wri te  etc .)  under sense switch control. The program contains

• a register read/wri te  routine and an ADC read routine. Three

other program areas are available for the user to enter his own code.

USAGE 
-

• 
C4 Five AD-4 command lists are defined at locations Q2 100 ,

- 02200, 02400 and 02500. The first word of each list con-

sists of the word count of that list. Subsequent words are

the actual AD-4 command list words.

u If switch n is on , then list n will be sent. However , if the

word count is LE 0 for a given list , that list is not sent even

if the corresponding switch is on.

~ New command lists may be added to the deck or loaded

separa t ely.

i I~ ~ OPERATION . Load the program. To run it perform the

following sequence:

IDLE, RESET, RUN, 1NT33

If one pass is desired set SS6 then set SSn for execution of the AD-4

program. The program will loop at location 01127 when complete.

Results will be stored at locations 600008 
to 60 100

8.

A-i
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AD/4 TEST PROGRAM

~ NIT~~ LIZE: SET JUMP T
1~~~~

RE
~~~~

33
SET JUMP TO END OF
WAIT IN 24

SUB 1
• _ _

V O N

SUB 2 IL~ i
L

~~~
— -

~~~ •

I-
TO
A

A-2

~ •~~. _.L_ . . •_-_~~~,_ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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AD/4 TEST PROGRA M CONTINUED

0
S>~~~

~~SUB 3~~~L

H

SUB 4
L_,

~~ON
________

V
SUB 5

_ _

A-3

L
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AD/4 TEST PROG RAM CONTINUED

~~~~~~IT

L.
ET FLG =j 

5.
.

READ CIU ADRS
IIc B

J T6TST

L.
~~~~~~~~~~J

~~~~~~~~RN

~~~~~~~~~~ 
{

ENTERED FROM INTERRUPT 24

~SET FLG =1

• ; ~INTERR —

~~~~~~~

A — 4

-—
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AD/4 TEST PROGRAM CONTINUED

-• 
LIST IS THE ADDRESS OF AN

1 

AD--i COMMAND LIST IN THE
- FORM: WORD 1 = NUMBER OFsLTUP (LISTn) WORDS TO TRANSFER

L WORD Z n+i AD-4 COMMANDS
OR DATA

(LIST )

DATA TO COM-
MAND BUFFER .

L~~
rDISCONNE CT~~~~
~CI1T OUTPUT 

-

~ TOR,D COUNT
• 

. ~~UTPUT ADDR .S

~~~~ 
~~~~~~~~~~N

A-5
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‘~ - Si 5/ 930 0 1MSC a- ’~1::Ti::S Ci  IhCN OUT 1~~~OC~~~\ , ~

i~~

‘~~h C s  a t O, i C a a - C ’ ) ”. \a -’ I ’) CC S CC 16 bit ‘IoC - C j into i h U - A J / 4  control regis ter  0
- 

a- C ’ ) a - C  .‘c J a - C a -  Ci CTLC!C a 16 b it  ‘VO1’ a-i : 1 0 C C  the A1 )/4 sCf lsC 11CC) register  0.

~a- ’~~iS is a - ’ ) C C 0 I C C C ’ ) l i~- h C a - i  by ~he S : ) t / b 3 0 0  \ ‘h~ the a i re ct  memory access
- p a - ’)  :~t s  CC ’ ) a - C th e  re  aCut e by :, C C  c~ C ’) ’) Cr  C C C C  a- : . Thc w or -u  wr  ‘mt ’) en and the

‘.) ‘3 C a - ~ ‘ C~~~ a-. iCC ~ CIC tO C a - C  S~1) S/ 9  b OO sba - it~i~ be equal ii the  A DI 4  logic
Ci fCa- LCI  Ia- ’)ca -Ci so tha t  DCC 1 cues to DGS 1, DCC 2 to DGS 2 , etc .

Of ~~~ pt -o~~:- a-n n ’) au ton ’) aL lca l I \ ’  ‘m e C U l t s  in a tes t  of all bi t

- 
pa:Lc - , -Cs b e e n 0~ ane 777 T6~a- . If an e r r o r  is dc- t ect ed  the 9300 ’ s

• ~~— r e a - i s t e : -  di~~~ ay a- -all  bl ink o~i— a : ~d— o n 25 t imes a~~d the next bit
pauL’ n -C ’) ‘-‘.~iil uc t c s t c -u . In aduit i on  to blinking the B—regis ter  an error

tC) SSi f~~C iS or rmt t ed  OC ) : ‘) C)  T’TY. To exan ir a-e the err-or condition the
- pr’o~~n -aJ’)’) ICtUS ’) be stopped and the content s  of location 60005 (what was
• ‘.vr itte n) COifC P CCi~CC1 to loca tion 600 15 (what was read back) .

USAG E , 

-

The p ’)- ogx-am has three options , all of w h i ch  ar ’e ’ accessed by control
- 

OCCCCCI s ense  Swit c h e S . These options provide an unconditional program

- 

pau se , a paUS c- ii erroc is detected and a b ypass of TTY output.
Spec i f ica l l y the opt ions and their  usage are as follows:

- SS3 ON Pause if read / write (pauses at 60130)

OFF Continue

SS5 ON Bypass TT~ error message -

OFF P~’int TT~ e:-ror message

SSG ON ProCC:-am unconditional pause (pauses in a loop at

60001 to 60002)

OFF Continue

_ _ _  

I 
C — ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ - --
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-~ ,‘--~~~s- s-s-s-5-’a--a-,s’~ ~~~~~~~~~~

• r I S O lu~ a-! t he  ‘ UU . u I Y  ) .U CC ’ th e- U Se-C ~bould follow these steps. First , 
a

Uif ’ )  O11taC ’C duck  on bac: I- . of Ut i l i ty  L ib r a ’m -y  P ’m -ogr’arn and load card

I’a-CaLlLif- . DCcon d , ocr tnc-  computer -  console;

1. Pre~,s l - J f : .
- 2 . P:-e~a- s lIe-Set (th en  P r e s s  Load on card reader).

b . ?:-es~ C 1 r a i ~ Fla :fs and Clear together .

- -
~~. P~’uss l I e - C e - C.

- 
3 . ?_ C S S  I- lu ’m~.

- . Press  554 .

7 . Pc’ess Cards .

To e:-:ccu:e the program d o  the following:

1. P~-e -ss Idle.

2 . Press C-’le sed .

C b . Lrt tu x -  BRU 60000 8 in the accumulator.

- 4 . Press lIun.

To use the Uti l i ty Library Program for display ing data locations do

• the fohiov ,r ing :

- 1. Press  Idle .
• 

- 2 . Press Reset.

3 . Press lIuri .

4 . Press 1NT32 .

5. On the keyboard enter SN~~P
___ XXNXX , where XXXXXis the

• location to be u~sp lavu-d.

To re- enter the test  program at any t ime af ter  using the Utili ty L ib ra ry

Program repeat the steps r ecu i r ed  for program execution (as shown above) .

I
’ 

-
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AD/ 4  - SDS/9300 DISCRETES CHECK OUT PROGRAM

-_  

€08

~ENABLE
j INTElI-

RITP T

C C _ _ _

WRITE 1
• 

J
wR I T E + 1 {

r 1 ~ITE 1
C ~CONTROL

L&~~isTER 1

SENSE
LINES

_ _
- WRITE

~~~~~~~~~ 

{ 

ERROR NO

~~~~~SS3 ~~~~~ ~ELINKB1
O N ;  ~REGISTERf BYPA SS

_ _ _ _ _  TTY 
I

’

a- 

~~
“

~~SS5 
“

~~~~~~~ J PRINT
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APPENDIX C

3010 DIAGNOSTIC PROG RA M
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a--

S

3010 DIAGNOSTIC PROGRA M

PURPOSE

The pt-o~ ram w:-ites and reads back blocks of 23 words from locations

FE0016 to FFCO16 in 3010 core . Each pass the pattern being trans-

mitted is incremented by one. The pattern is incremented from zero

t o 177777 8 and reset to zero when the high count is reached .

a - !  If an error is detected in a block the contents of the 9300 read buffer

is printed along with data pattern that was transmitted (see example).

I - To suppress the compare function set sense switch 1.

I ~~~

‘ - E very 10, 000 8 passes through the blocks FEOO8 to FFCO8 a print is

made (see example) to indicate that the program is operating. (This

may be effectively suppressed by loading 7777 
~~~~~ 

into location

STOPC (60130 ).
8

USAGE

To load the program into memory do the following:

1. Put BKD program loader card in hopper . ’a- ’

2 . Read y ca rd reade r .
3. On the console , push Idle then Reset.

-± . Clear register lights .

5. Hold down Clear and Clear Flags for 1 second.

6 . Press Reset , Run , and Cards.

C T  7. Program counter will stop at 
_____ 

indicating loa d completed.

To execute the program which has been previously loaded do the following:

1. Press Idle , Reset .

2 . With register display set to B, enter 00160200 8.
3 . Clear the 3010 interface .

4. Press Run .

C-I

L- , a - — . —

-A- ~~~~ , _ La- _a-~~a- , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘  a-, -
~~~~



a- 
S I ~~ t’S~~ a - C C U ’ C t  L’Ofl~pari  S o i l  s~ a -t sense switch 1. To hal t set sen se

S\ \ C t a . C C l  IC - 
ia- a-) l1’a a-a- )a - i il h lo c k  la.’CLT~t a - 1  the fol lowing changes must be made.

1. La-ASTLOC (b a -C . 60117 , ) must a.- o n t a i n  6 004 0 ± No . words in
C) 8

1lla .  bloCk to be ‘C ”Cnsn h I U a-a- ’ a- i .

2 . \\ C 1 ~ ia - ) a -’ . 60112 8
) and \VC2 ( b c . 60113 8

) must contain (No .
\ \ ‘ OC’ a - C S t x - a n s mit : e a - i  ± l ) .

3. IN C R ( b c . 60114) must contain  (2 N ~a - o . \\ ‘ords)
8 

in the block

to be t i - ’ C C n s m l t t u d . ~- ‘ ox’ example - to a-a-k) a 4 word t rans fe r , enter: 
I -

WC 1 6 0 112 0 00000 0 5 + 18
)

60113 0000 0005

• IN CR 60114 00000010 (2 8 ~ = 10)

La-A STLOC 60117 00060044 (60040 8 +

To changC t i i c  p a t t e rn  low count load I,CN’ f (60105) with N X N XXNNN

wh ere  NNNNXNNN is the cics ina- U low count . Note the program normally
counts  from zero to 00177777 .

a- ‘C~~

C-2

a- a- - , a- - —
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SDS/0300 to GE/30 10 INTERFACE C HECKOUT PROGRA M

I,

~CO’CL2AR E ~ - 
- a-

DATA

: ‘ 

a-

.

a- 

‘C YES PRINT OUT - -

~~~
TtI

~~
R

,
~~> . . FAILuRE DATA

IINCREMENT
IT I-JE BLOCK

STARTING
L~~~ _ _ _ _ _

• 
YES ~RELOA D LOW

~ TOP _ _ _ _ _ _ _  BLOCK
.“-~a- \~TR1TTE \~~’a- 

ADDRESS
_ _ _ _ _ _ _ _ _

~xo
a- ,’ V

~Lc~\D N’E~ I ~~~~~~~~~~~~ 
YES~~~~~~~~~~~~

~~~~Dl~LSs~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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9300/3010 INTERI - ’ACE PROG RA M CONTINUEI)

ENA ~3LE~

~LOA D BUFFER
IS SS2 YES ~WITH PATTER~~

• SET’? ~~~~ FA L T . O s A N ~~
J

~ \V IT I r  coux’r TO
- [ PATTERN

- ~ AIA~~ a-. -—______

~~~~a-fl~~ j  “

~~~~~~- YES RELOA D LOW

a- COLCN T PEEN 
‘

~~~~~~ 

- COUNT IN
PATTERN

~WRITE

.- al

~~ READ

I — - ---- - -—a-- ,La- ,, ~~ $ ~~~~
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FORTRAX I-1YBPa-ID SOFTWARE

This Appendix contains the real-time software for the STINGER

simulation. The code presented here was converted from IBM-7094

AP into CDC — 66 00  FORTRA N hybrid . The statements denoted

SOFT-T pertain tb the software test proceedures. The statements

• denoted SOFT-~,iCD correct inconsistencies between the FTN. and

FTHH. compilers.
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