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I. Introduction

The 1limit checking on tae aonitor points will be performed
by a virtual computer wita tne iastructions given in this memo.
The virtual machine's operatiny aemory is a short (32 word) push
down stack {Last-in-first-out). TIhe command memory is a list of
copmands of variable length. Jlae command opcode is in the left
byte of the first instruction word, and the required first para-
meter in the right btyte. Any rurther parameters required are
full-vord parameters immeaiately following the first.

The antenna ites coamand iist will be executed once for
each antenna in the systea in sucn a fashion that all the refer-
ences to monitor points have tae appropriate antenna address in-
serted.

II. Commands Of The Virtual dacuine

1« load Monitor Points

The first (byte) parameter specifies which word
or wecrds of the de-aultipiex area are to te loaded -
leftmost bit selects singyle or double, offset from
antenna entry is given by tne other bits. The full-
word parameter gives tae J3A and MPXA, right justi-
fied. The requestea monitor value is pushed on the
stack.

2. load Constant

The first bit or taz2 byte parameter specifies
single or doutle locad. Tne one or two word constant
follows. The constant 15 pushed on the stack.



3. load Computed Vdlue

The byte parameter yives the type of klock fronm
wvhich the value is to be loaded, except the left-
most kit specifies singie or double locad. The code
iss:

0 Array contrul block

1 Arma control olock

3 Subarray control block
4 IF group control block
5 Antenna contcal block

9 Preamp Ad coatrol block

10 Preamp BC coatrol block

17 IPA control bplock

18 IFB control Jalock

19 IPC control block

20 IPD contrui piock

25 IFA Frontend coantrol block
26 IFB Frontend control block
27 JPC Prontead control blcck
28 IPD Prontead control blcck
33 1 Proatend control block
34 C Prontend control block
35 0 Proutena cuatrol block
36 K Prontena coatrol blcck

Word parameter has orfset within block.

4. Stack Arithmetic - Byte Parameter Gives Qperation
as follows:

Stack Ofperation:

0 Svwap top two entries

1 Duplicate top entry

2 Over - puts Jduplicate of second
item on top of the stack

3 Discard top of stack

Unitary operations - raplace top elesent by
operated upon eleazat

16 Twcs complemant

17 Double tWos coamplement

18 Ones complieaent

19 =0? (set 1 ror true)

20 202

21 <0?

22 Ccnvert 4 BCD digits to birmary

23 Add ouwe to top of stack



Binary operatious - replace top tvo e€lements
by their functioan

32 add

33 Double Aid

34 Subtract

35 Double Suostcact

36 Multiply

37 Divide

38 4]}

39 Exclusive ui

40 And

41 Extract

42 = (replace by 1 if top tvo elements
are ejual, else by 0)

43 < (true A1f second element < first)

44 >

5. Shift compmands

These operate oa top oane or tvwo elements of stack.
The byte parameter nas rolliowing meaning:

Bit 8 Simple/rotate (X/0)
9 Left/Rigat
10 Logicai/arithmetic
1" Single/dounlie
12
13
14 Shift value
15

6. Compare with liaits. If the top of the stack is
between the two word paramaters (assumed in ascending
order) in value, it is replaced by zero. If not, it
is replaced by one.

7. Conditional skip, exit, or flag
Examine byte parameter. Bits have meaning as
followvs:

8 Couut ecrors, if set
Flag error 1f reset

9 Brror couat to be reset if
top of stacx is zero

10 Brrur countc to be reset if
counat vaiue exceeded



11 Flag error but do not
priat

12 Skip to branch flag only

13 If cal opservation set
cal flag

If top of stack is 0 aad bit 9 is set, reset
error counter in de-muitiplex area. Then, if top of
stack is zero skip to oraaca flag (if bit 12 is
set) or to end of definitiou. If top of stack
is 1 (error condition) tage action descrited in
the remaining bits and as described in the re-
maining parameters. The fairst word parameter is
DCSs address of associatea monitor point - DSA and
MPXA. The seccnd vword parameter is error code,
left 4 bits are severity code. The third word is
a code. The right 3 bits tell type of block to
flag status in same code as "load computed value",
with addition of 2 - redundant items. The left
byte tells offset orf status wvword within specified
block. The fourth wvord parameter is the error
count compariscn liait.

An OP code of 0 is a branch flag. The byte
parameter is 0, to indicate an intra-definition
transfer point, 1 to indicate a new definition
(stack is to be set empty), and #FP to indicate
end of list.

When a condition is ia error, examine two
"ignore" tables. Oae will contain antenna
addresses, and if tne antenna in question is
found in this table, ali errors from that antenna,
except severity 4, will oe ignored. The second
table will have a conditioa specified by com-
plete DCS address - Antenna Address, DSA, MPXA,
and if the full associated address is in this
tatle, the error wiil be igjnored.

When a conditiou is 1n error, examine the
cal indicators (SCB word 1J) for *'C' or 'T' to
indicate cal mode or test aode respectively, and
set the flaq afppropriateiy. Cal mode status is
changed only for Cai opservations and only if
the bit in the flag cosawaund is set - otherwise
flags go only in the ‘geaneral observation?® tyte.
For test observations tne test flags only are
set.



When a message is to be produced, first search a message
tatle to see if the fault messaje has been written lately. If
not, use the error code to recau a sector of a disk file which
vill contain two 100 character messages, and print the line

'*%#(fault) faultcode-—-AntIv--AutAddr-—DSA-MPIA~--({100charactermessage)’
vhere (fault) is WARNING
FAULT Depending on

PAILURE (Bell) severity code
DANGER (Beil)

and eater the condition in the tanle - the entry is

Word 1 Ant Addr. DSA, dPXA
Word 2 Severity, error code
s
Word 3 Time of last vccarance (10 of seconds)
Word 4§ Time last messaye was printed

If the fault is already in the table, update the time and
examine the time since last priat. If this exceeds a time de-
pendent cn severity code as jivea below priat

Y**STILL**(fault)faulccode--AntID-~-AT Ant Addr--DSA-MPXA'
Severity 1 2 3 4

R” » o s
Tipe 30 5 [} 10

When a nevw entry is toc be put iato the table, and the table is
full, the eldest entry (time since last occurance) is to te
removed.

A tyrical simple liaeit caecx - in this case check DS1,
MPXA=#17 for valid range #3F0U to #4100 - would te coded, for
examfple:

G001 Start
0100 Load

0117 Point
0401 Duplicate
0200 Load

3F00 Value
042C >?

0400 Swap (restores analog value tc top of stack)
0200 Load

4100 Value
C42B <?

0426 OR



0700 Flag error

0117 Associated aonitor point
2007 error code 10, severity 2
0B11 Flag IF A block

0000 not uJsel

The bracketed commands above may be simply replaced by

0600 Compare witan limits
3r00 lower liait
4100 upper liait



