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PERIPHERAL T&D INTERFACE wzm 645 SOFTWARE MONITOR °
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I. T& PROGRAM SIORAGE - Approximately 60K of storage will be required on the DRUM, :
=32, or DSUifor on-line T&D Programs. These programs will be backed up on Mag. R
Tape for the case where the normal storage device is not operable. S

II. T&D PROGRAM CALL - The T&D Program will be called into memory by a request from a
Product Service man. ‘This call should be made from a "spec.'" Maintenance Console or
Communication Terminal. The Program Call should be enabled from more than one input :
source because of the 90931b111ty of fallure of any input source.

I1I, T&D PROGRAM LOAD - The Software Monltor must be able to search for the T&D Program
S from information contained in the T&D Program Header (first 11 words of the program)
The Program Header (fig. 1) is used as a form of communication between the T&D
Program and the Momitor Program controlling it. It provides the Monitor Program with
Program Number, Program Name, Test Identification, Program Size, Address of Table |
whica contains entry points, Maximum. Fime counts-to wait for interrupts, and type |
codes of peripheral requirements. The monitor in turn supplies the T&D Program

- with counts for "Special" interrupts, channel number for required peripherals, device

- numbars for required peripherals, and the type code for the required peripheral.

~ The format for the T& Program Header is as follows:

0 6 12 | ';'IF .3

- ' ! ' ' 0
- W1 | 2 0 ''2 0 PHASE NUMBER BCD, PROGRAM TYPE CODE 1 2 o
o _ : , . SUB IEST |

" W2 |e—PROGRAM TDENTIFICATION—— b d—-—-—TEST NRBER—— | IDENTIFICATION |
S la ZEROS . ,,. # OF MEMORY [WORDS USED BY .
i TERMINATION INTERRUPT © |[4——SPECIAL INTERRUPT 'DELAY coum—-——»

WA DETAY COUNT—— 3 (NOT_USED WITH MD-32 TESTS) L

' W5 |¢— ZEROS (USED AS SPECIAL INTERRUPT COUNTERS BY T & D CONTROL) ———p» A

W6 |g—— ZEROS— > START ADDRESS OF TEST XFER TABLE SR
w7 la ZEROS —— . " NUMBER OF ENTRIES R R
- | . ! . . IN TRANSFER TABLE e
‘ A ) : ’ i - ' : N .» f ‘ ' ’ ""- \
W8 | : . - UNUSED o ' I ‘
W9 o . UNUSED | |
o : - 0 PR b
R ' TYPE CODE OF . | = ™ =i-
- Wi0 XX | PERIPHERAL REQ. || + !
SO R i | TYPE CODE OF | . !
CWiLf | | L u :x; PERTPHERAL REQ. .
K . Figure 1 = bk3;_
ﬂ . ' R |
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Bits 24-35 contain the number of entr
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35

Sat if Device #15

if Device #2 T
63" {"; 'ﬁf‘\?}%ﬁﬁ :‘ht...;::.:::

‘ , ySs in the Test Transfer Table whose !
e starting address is contained in Wé. : g :
/\’ . ' l
. W8 - W9 - These words are .saved for later expansion.
"-.W10 - Bits 0 and 1 are used to determine whether the program was Qritten for an
S I¢c, GIoc, or, MD-32, o : .
' . ’
" Bit 0 Bit 2
0 0 - I0C .
0 1 - MD-32
1 C - GIOC
1 1 - Illegal
Bits 30 - 35 contain the type code of the peripheral being tested.
W1l - Contains the Peripheral Type ‘Code of additional peripherals réquired to run
this program. If this word is zero, no additional peripherals are required.
If bit 29 is set, the second peripheral requirement (W1l) is to be considered
only if a Magnetic Tape Controller or Drum is available that is Crossbarred
with the Tape Controller or Drum, respectively, required by this word. The
Software Monitor Program assumes a loading device and Console or Printer
so the Programmer need not list a Peripheral for standard error output
routines. '
, f',NOTE: In W10 (and W1l if additional Peripheral is required) the Software Monitor
- Prozram will replace the type code with the PUB Number that the requested peripheral
,~ 1is connected to and the number of the devices connected to that peripheral. This
replacement is made by the Software Monitor Program before it gives control to
the Peripheral Program. The format of W10 and Will after the replacement is as
- follows: » .
FOR I6C
0 5 6 12 15116 17 19]20 33 34 35
&— ZERO — | PUB I0C .
NUMBER ADDRESS
._ Set if Device #15— T 4 ’
f Set if Device #2
: ‘Set if Device #l—
Set if Device #0
FOR 1D-32
32133 34 35
0 2|3 516
MEM - ‘ :
Port < ZERO >
No. S
Set if Device #2j 4
Set if Device #le—
Set if Device #0 v
7 FOR GIg@C _
O 23 5.6 1718 1920 33 34
MEM , ¢ B
Port Channel # 5| ZERO
No ‘ ' : '
p— Set
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©© - III. T&D PROGRAM LOAD - (continued) ‘ A % ‘
If a program has an additioﬁal'ﬁeriﬁhéral'requirement in W1l and such a . .
peripheral. is not available, the Software Monitor Program will output a ‘
message to the ‘operator and will not attemp;'to"execute the program. -Tbe .
© exception to this case is when bit 29 .ig set in Wll. | :

i "IV. T&D PROGRAM MASTER MODE ENTRIES .- The Software Monitor muét"df'co be able 5

H " to service a set of T&D Master Mode Entry rountines and handle them as described. .

* below. Tt should be mentioned that the address fields of 2ll yME\commands need

=2t 5i exmzcs.v s speaiiisd sy, Tie O ses coull Zemote TAS MMED.
4. Sommew SeTe mmrTal Tmmeon Zotsol Iommand IniIisSIion )
: _ Bach ‘time the writer of a Common Peripheral T&D Program wishes to issue . =~ .-!
- . . a command to a peripheral, he must communicate with the Software Monitor- /' . .-
= . Program by a Master Mode Entry with the following call sequence. The L
Software Monitor Program must be ‘able to handle this call sequence when
_peripheral is connected.to 2 GIFC by using the’ indirect DCW for IfC =~
‘simulation. . . S o T T o .
S 'ac .

ST 6 o . 12 15 18 21 24 [ 21 " 30 30
o E Syt oy ‘ ‘- '.A';: o 1 o L ‘ . o0 ,‘ . Q-V
LT L e T

| ] |

e . - Ce R ' Lo )

< ZERO - . —>10 0000000 1 | §————ZERO s}

— ] I T T | : T L i
2 ¢— #P-CODE—s ' copg | FUB IgC . Igc . | X |

gr-Col | DEVICE CODE | apnppss inmmss! comvanp - 0 00 0 0 0 0 - RECORD COM

' . - [ T T ; = =

. » .| ZONE ;. ACIION; NO. OF WORDS TO BE XFERR
3| %~ STARTING DATA ADDRESS FOR THIS DCw—> ' | lo! ¢ , N ;-
— ' — ' __ICONTRL; {CODE ! ~~ BY THIS DCW
I ¢&——ADDRESS OF NEXT DCW TO BE USED - > } < ZERO N

. s '. o L. £

. . o . T ,

3 & ADPRESS QE‘FIRST DCW ‘ - {43 ZERO® >§RECORD caty

] T M E y — ( ! .

Sub; MAJQRs | SUB-STATUS | ' i B T I i
41 L STRP0s -5 S T | IfC STATUS , T o
 _lIgn! EXPECTED .EXPECTED - L 0.00.0.0.0 ! EXPECTED | oo 0.00¢0. 0T '*fsf‘i

K 1 . L v . . . . ‘iu : .

)< ZEROS . . - >
;,/ — - - — |"' - ‘,'¢,.,  ‘ — { - -

% 4——— START ADDRESS OF NEXT TEST—> 1’11 001000 i< ZERO >

‘ . = - A — -

3 %~ START ADDRESS OF LOOP—> | 111001000 | 4———2zRr0 4

L . . . N - T 5

< NORMAL RETURN LOCATION ' >

l .
A e N 4oes ‘.’.:.‘ Vs - '-' J.A
i a > ‘ A
Co - : A \\\ , : S
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w1

y2

W3

W4

W5

W6,

- Bit 35- Set if program wants standard error output.
‘ If this bit is set, the Software Monitor Program will compare the o
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e 1p.
Primary Mailbox Word

PUB addregs (Bits 12- 15) is -provided by programmer from information
furnlshed by Software Monitor Program.

ci
o
1

: Secondary mailbox #1 Word.

Secondary mailbox #2 Word.

‘Upper and ﬂower address limits will be provided by Software Monitor Program..;'

Secondary mailbox #4 Word.
Upon interrupt, Software Monitor Program will replace record count
(Bits 30-35) with record count residual in call sequence.

Type of interrupt and status expected upon interrupt.

Bit 1 - Set if substatus is to be ignored by Software Monitor Program
Error Check.

Bit 31- Set if terminate 1nterrupt is expected.

Bit:32- Set if initiation interrupt is expécted.

Bit 33- Set if special interrupt is expected.

Bit 34~ Set if program wants immediate return.

- If this bit is set, the Software Monitor Program must glve control
back to the T&D Program immediately after the connect command has
been issued. This feature is used sparingly by the T&D Program and
only when the program has to have control back to perform certain

functions.

‘results of the interrupt against what was expected and output an
error message of the following type if an error is dete?ted.

Standard Peripheral Exrror Output Connected:To IO0C

PROGRAM AND TEST IDENTIFIER N ot U
. % MT 02 PUB-O1 DEV-04 OP-46 COM-01 TOC-0 =~ wowv = -« o .
 EXPECT | T READY <00 C00 S _

'ACTUAL ~ I_REJECT 1Q_ 00 S

I0C MEMORY STATUS
SUBSTATUS

MAJOR STATUS ,
TYPE OF INTERRUPT

.. I = INITIATION ~
S EETRANENLIE SR o T = TERMINATION = '
T o S = SPECIAL
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MAJOR STATUS REPRESENTATION:

. 00 . - READY
f- 01 D BSY
i 02 D ATT
] - 03 ALERT
K - 04 EOF ,
' : 05 ° REJCT N
06 INTER ST
07 L TER ' -
10 C BSY

11 - 15  ILLEGAL"

If interrupt is not received in allowed time. NONE will be
inserted as major status.

Standard Periphéfal Error Message Connected To The GIOC

1 10 20 30 40 50
~ PROGRAM AND TEST IDENTIFIER
} 3(//, COW (XXXXXX).  CONNECT WORD (XXXXXX)
' %¥I0C27B DIAG CHAN COMMAND  DIAG cC P
k XX XXXX ~ XXXXXX . XXOKXOKXX X X
WORD A s o WORD B

TYP TER EXH EXT INT :XPﬁ CONT EXTEN ADDRESS TALLY S P
LPW X 0 X 0. X 0 X000 XX XX¥XXKX, XXX 0 0

n et hid hid w hid w hid Rk i i id wyr hiaiaiaieiteid ATy w wr’
-V 4 4 e Ln s 4. dobabube

STATUS -~ CH TYPE  CAUSE CHAN STATUS
EXP - X A XX XERX XXX
ACT X A ¥ - XXXX XXKAXX -
¥SK S e -

EXP . e - ‘
ACT R | .

MSK
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—_~ W7 - EE;ZZizgthglzor frogram i;ores word with the- -following format after ’

st in errupt more than one ted -y '

(o interrures. - 3 ' .e expec e ) or intetrupt error tf_.v”,w
3 6 9. 12 ° 15t 18 12 - 24 27 . 30 - 33 . 35

e o e L A R MU N (Y S N

- : I8 ) i 4 I
Lo MAJOR 4 supsTATUS K o'd'0'0' 0! 1gc sratus |o of#OF QUEUE| 4" T sitie|

1 ») STATUS | . : ! o ! 'TABLEEMR$ HE B R R

Set if sower B -i“ihti_‘v . Not applicqble

is off'-‘ R V.V" j-‘-"effon GIOC or“MsU

ts 26 29 - Contaln the binary count of the entry 1n the queue table where statusf
' : f"lnformatlon was obtained. : e .'fg,;¢p;¢gh;;u¢usf'nh»hwl- i
-t 31 - . 8et if terminate lnterrupt occurred. - I ?%gx‘ e

£ 32 - . Set if initiation interrupt occurred. ‘ R U o
£ 33 = Set if special interrupt occurred. . : ‘.;;mzqm“,"w“r_&“ﬂdnewg&
.t 34 - Set if an interrupt is missing or 2nd interrupt is in error. = L0
t 35 - Set iI expected status is not received after flrst 1nterrupt or if _ -
PR fﬁflrst lnterrupt was not the type expected : : 5ﬂ“
e PN e B T R ‘ SEERUEE SR B

- NOTE: If more than one interrupt is expected,'it will be the respon-'
- sibility of the peripheral program to interrograte this word for the
. ‘occurrence of the second one. If the peripheral program wishes to .
. receive the status from second lncerrupt, it must issue_a request or
‘ eset status command., TR S O U S P TO

: A (- - [ . !
Voo . Ca B Tl T L LT T DAL B P R 4 .u....x...:.....__A.A RTEE N

} - TRA (address the program wxshes to transfer to lf the Opthn “sklp to next test

' e B R FAR wora ......_...._._.-‘ee_....,,..... Lpratimaiie an Bietesta

J.S Set) . . co Ty oLy ~;-' P :_ R B !"', T ! f : . o . P : - -
le e - bl — s s, e B R Ll TR I IR P Y -.--»&-4-.4’«.".- comf e e Sticames sde Smem i

e ‘- B b e e PRI EL MV : i 3z .

.r‘i',-" ;.",f v '43

- g

- NQTE: The&ﬁkwmm Mmﬁtor.?rograi wxll ra tu*n conttol to thls word if the optlor

-/ is set to skip to the next test. It should be noted that a test is a

' portion of the program thqt is sélf-contained and may be entered into
. without depending on any previcus functions performed A test may con-
- tain any number of sub-tests which are dependent upon, previous funct;on<

performed w1thln the pquLCLlar test,& e e i i it Baiesen
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W9 - TRA (address the program wishes to transfer to if the option’to “100p" is taken).

NOTE: The Software Monitor Program will return control to thls word if 1ooping ,“/
is desired. Control will be returned to W9+l if 100ping is not desired. -

B. Iant/Output Command Initiation For GIOC Testlng

Each time the writer of ‘a GIOC T&D Program wishes to issue an'1/0 command
S to the GIOC,: “he must communicate with the Software Monitor Program by a
Master Mode Entry having the following call sequence: .

A 1
H . .

0o 566 11]12 17]18 23 | 24 29@' '35
. . ' ‘ g - :
Wi 000C00000000010100/000000001000000000 ME 20 .
) , S o ‘Mem. | ' - i
w2 MBZ except diagnostic command - D[ C|C| port.| CIOC
W3 M?Z excePt Channel WNo. ' ' Channel Command(s) : ccw
diagnostic ; . S
Wh ols|cloodExHoo0o0| 2 ooololalojoooloooooo| Address LAY
- Sig ‘ Extension
W5 DCW address - Tally - 1000000 LEW(B)
W6 - Expected Status List Address oooltlclflooooo0o0 No.. of Int. Expect -
‘ M Expected R
W7 Actual Status List Address 00000[500000 0| No. of Intu) gcpyay
c Received e
W8 | - Return location if Next Test option set o ;; Contfoi;Wd{'
W9 : :  Return location if Loop option set ' | Control Wd.
W10 o ' Normal return location EANR Control Wd.

W].*WEZO . 2

" W2 - Connect Word

This word will be moved, without alteration, to location x in the Monitor program
(which is in the same memory controller as the GIOC mailboxes). A CIOC x command
will be executed after appropriate tests and initializing.

W3 - Channel Command Word (CCW)

" This word will be moved, without alteration, to location'y. A command pointer
word as described beiow will be stored 1n channel 8, 9, of .10 depending on the
. setting of Bits 31-32 in W2.

' CPW Word A _ .
0 56 89 . 29 30 35
Zexro : 001 Zero Zero -
.CPW Word B
: 0 37 18 29 30 35
. {

! S il AN 00006 N 1{ [
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W4 - List Pointer Word (LPW WQfd'Ai..

W5 - List Pointer Word (LPW Word B) l b

W6 -

6

These two words may be moved to the list channel number defined in W3 and
the DCW Address (bits 0~17 of W5) may be modified depending on the ’
conflguration of bltS 21 and 22 of W6. (See W6, bits 21 - 22.) - '

Expected Operation Word .

‘Bits 0-17 - Address of the Expected Status List which is a 1lst of status

words which are expected as a result of this yb operation. This list does
not include the interrupt caused, by CCW exhaust which occurs on status
channel 1. :

This is ehecked'for by the monitor but is not stored in Actual Status List.
The Expected Status List is not used, or accessed by the Monitor except

. When outputtlng an error megsage.

w7 -

Bits 18-20 - Zero - _ .
Bits 21-22 - These two bits effect changes as defined below: C

J' O:Ov-‘No change
0»1 - (a) Add the processor base address register to bits 0-17 of W5.
(b) Store W4 and W5 in the list channel defined in W2,
~ (c) Store zeros in the data channel defined in W2.

(d) Add the processor base address register to bits 0-17 of Word B
of each_DCW in the list specified by W5 if the DCW is a data, ‘.
transfer type (f.e., if bits 0-2 of Word B of the DCW are
0, 1, or 2). :

IAO - (a) Store W4 and W5 in the list channel defined in W2.
(b) Store zeros in the data channel defined in W2.

1:1 - Same as 01 ‘and in addition, reset bit 22 of W6

- s —

.

Bit 23 - Immediate return bit. If this bit is zero, the slave program is-
roadblocked until the number of status words defined in bits 30-35 has been -
detected or the time currently in bits 0~17 of W4 of the slave program .

header has been exceeded. If this bit is 1, control is returned to the -
slave program immediately. o

Bits 24-29 - Zero . : ' : "

Bits 30-35 - Number of words in the Expected Status List.

e

Actual Operation Word

Bits 0-17 - Address of the Actual Status List. The interrupt processing
routine of the Monitor stores status words in this list as they are processed.
The status words are stored in the location which is the sum of bits 0-17 +
bits 18 -35 4+ processor base address. . ‘ . o ‘"

Bits 18- 35 - These bits are zeroed when the CIOC command is executed The
Monitor stores information in them as follows: '

Bit 23 - Sequence Complete bit. This bit is set Eo 1 when the number of,

interrupts received equals the number expected or when the maximum vait time

has been exceeded. ; - , _ o r :
_ ' R . R TN R S
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'ﬁits 30435 - After each status word is stored in the Actual Status List this
field is incremented by one.. : .

W8 - The [T} Cont ;l Program- willﬂréturnlcontrqlﬂto this word if "skip to next

W9 - The {7 Contro Prﬁgram wili‘return control to this word if thg "loop" option

test" option ig set and an error was detected. v

is set,.

W10 - The [T} Contro1 P*ogram will return cgntroi to this word if options mentioned

in W8 and W9 are not in effect _ :
k ' i )

Input/Output Command ‘Initiation For Md- 32 Testing

T

Each time the wrlter of a MD-32 T&D Program wishes to issue an I/0. command to the
MD-32, he must do SO oy a Master Mode Intry with the following call sequence:
0 G S | 17 118 297 30 35
Wl 000 000 000 000 011 110 ¢ 1 000 000 001 000 000 000
- e e ;
W2 Zero S , Command '  Zero ! Memor
P S . » 4 Port
W3~ Disc Ad&ress ‘ . Memory Address
W4 Next DCW Relative Address | Command P: Zero
: - S oL
W5 Current Status: Box Storage Adr, 'OO-C.O.M-M, # of INT. EXPECTED
Wé Return Locdtion if "Skip. to Next Test" Option 1s set
W7 Return Location if ""Loop" Option is set
"Normal" Return Location

Wl -MME (30) DSU IO

' W2 - Peripheral Control Word (PCW)
This word will be moved, without alteration, to location X in the Monitor
Program (which is in the same memory controller as the Status Boxes). A
CIOC X command will be executed after appropriate tests and initializing.

‘W3 - First DCW Word A
W4 - First DCW Word B

These two words will be movéd to the 17th and 18th words of the MD-32 Hardware

communications block before the connect command is issued. Also, W3 and W4
will be modified before being trensferred if bit 22 of W5 is set (see below).

- .

~



Wl

W2

W&

W5

W5 - Monitor Communications Word

. W7 - Return location if Loop Option set.

Page 11 - .

Bits 0-17 - The monitor stores the contents of the current status box in this
table when the interrupt from the drum is processed (and also sets

bit’ 20 of W5 when ‘the ‘no. of interrupts llsted in bits 30-35 are
recelved) ,

Bits 18-22 -Are set to zero wnen the Monitor is sues a CIOC.

Bit 20 is the Sequenue Complete bit. It is set to 1 by the Monitor
- when all interrupts are received from the MD-32 or when the maximum

wait time (deflned in bit 0-17 of W4 in the program header) has.
boeq exceeded,

. Bit 22 is the DCV modifier bit. If it is reset there is no

modlflcatlon done by the Monitor. If it is set, the following

operations are performed' . .

(a) Bit 22 is reset. ,

(b) The (processor base address -% 64) minus the MD-32 base address
is added to the next DCW relative address field of W4 and also
to each DCW in the DCW list.

Bit 23 - Immediate return bit. If this bit is zero, the slave program is
‘roadblocked until the specified number of interrupts have occured from .
the MD-32 ‘or the maximum wait time has been exceeded. ! If this bit- |

is 1, control is returned to the.slave program immediately.

Bits 30-35 - Number of interrupts expected - This field defines the number of
interrupts the T&D Program expects from this I/0 command. Control
may be returned to the MD-32 T&D Program when this number of c
interrupts has occured.

Wé - Return 1ocat16n if Next Test.option set,

" WE - Normal Return location.

Print and/or Tyvpe Routine -
5

The person writing T& programs will want to perform much of his own errvor detection
ard output error messages. This routine will allow the programmer to output an

error message via the Maintenance Console or printer (determined by operator option),
output information messages to the Maintenance Console, or read information via the
Maintenance Console. Communication with the Software Monitor Program requires a
Master Mode Entry with the following call sequence:

7 315

0 16 18 : 2
— L ‘ f.
¢—— ZEROS ————5' XX 0006000001 4 ZEROS .

STARTING ADDRESS ! ‘NUMBER OF WORDS TO
OF MESSAGE & 7ZERQS ——————» ! BE TYPED/PRINTED

CONTROL WILL BE RETURNED HERE IF ”STIP TC NEXT TEST' OPTION IS SET AND XX= Ol.
' CONTROL WILL ALWAYS BE RETURNED HERE ig ¥X = 10 or 11.

CONTROL WILL BE RETURNED HERE IF LOOPING CPTION IS SET AND XX=01.

NORMAL RETURN LOCATION IF XX=01.
4

—



Wl -

W2 -

W3 -

w4 -

A\

MME TYPR (XX~01) or TYPEW (hX—lO) or TYPER (XX= 11) . T 2
é‘k

NOTE: MME TYPR TYPR!- T%e message will be typed or printed accordlng to the type

or print Optlon.. When this routine is entered, all of. the error options are “’

tested by the Software Monitor Program (looped, :Skip, Bypass error typeout,

Halt after error, etc.). The programmer has the responsibility of the message

format to be typed or printed. The control program will assume the message is for.

the typewriter. If the print option is in eff ect, the control program will

interrogate the number of successive carriage returns and S%FW that number of

lines after printing.

ME TYPEW - ThlS entry will output a uesaage on the Maintenance Console only
None of the error options are interrogated and control will always be returned -
tO W3. . ° .. N . . , _"

MME TYPER - This entry is provided to endble a program to issue a Maintenance
Console read cormand. Control is returned to Slave Program after Comsole ‘
Termination with status to A-register.

H
Bits 0-17 contain the starting address of the message to be typed or'the input.
area to be typed. into. The message or area cannot be '"scattered" in memory as
only one DCW will be used for the type comnect command..

'Bits 27-35 contain the binary count of the number of words to be typed .out or

typed into. The maximum number of words is 777 octal.

Control will always be returned to .this word in the case of an MME TYPEW or MME
TYPER. If the entry is a MME TYPER, comtrol will be returned to this word if -
the 'skip to next test" option is set. | . . W <

Control will be returned to this word if the entry is'a MME TYPR and the "loop"
option is set. ‘ ' '

READ QUEUE COUNTERS AND SECONDARY MATLBOXES ROUTINES

- The purpose of this routine is to allow the IOC T&D Program to read the secondary
.mailboxes, interrupt gueue counters, and duplicate interrupt queue counters.
.Cormunication with the Software Monitor Program-requires a Master Mode Entry with

the following call sequence.

0 1.5 1.8 2.7 35
i
d | |
Wl|4—— ZEROS— 5 ! 100 ! 000000001 | ZEROS
. PUB 110 |
w2 . o
‘ | ADDRESS ! ADDR |
w3l o« ZEROS >
W <4 EROS >
W5 & ZEROS >
W6 | o« ZERDS >
W7 < ZEROS > ~/
W8 & ZEROS .
W9 G ZEROS >
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V1l - MME RMATL . - | .' ;
W2 - Contains the PUB number (BltS 12-15) and IOC number (Blts 16 -17) of the queue '
counters and mailboxes to be read ’

Y

W3-W9 - Contain zero upon entry. Upon ex1t, the T&D Control routine will place

the following 1nformatlon in these words.

W3 | «——  ZEROS | QUEDE o :Q___ —_— ' DNERIRATEN
———-;u . : T
QUEUE CNIR ZEROS | QUEUE CNTR
w4 - ) . TERMINATION | . K ngﬁ%ﬁﬁgrx
ZEROS —p: - >
| , QUEUE CNIR  |<¢— Zeros ! QUEUE CNTR
[ SPECIAL | .~ 1 DUPLICATE
W6 < : CONTENTS OF SECONDARY MAILBOX #1 55
W7 K CONTENTS OF SECONDARY- MAILBOX #2 b
W8 < CONTENTS OF SECONDARY MATLBOX #3 > 'f’_"-f
W9 <& CONTENTS OF SECONDARY MAILBOX #4 >

= . A 1 o :
WL |¢—— ZEROS——— |1 01,0 00000 0 0 1&=——— ZEROS ——
4 , . .

SET QUEUE_COUNTER ROUTINE

The purpose of this routine is to allow the IOC T&D Program to store the count he
wishes in particular queue counter and its duplicate. It should be noted that the
count given by the program will be placed in both the queue counter and .its duplicate.
Communication with the Software Monitor Program requires a Master Mode Entry. w1th the

following call sequence. o0 N .

=0 o 1,5 18 %‘1 zra 257 3 o“\ 3,3 35~

1 : ¢

1

00 | CoUNT

J
1
|
t

W2 |<— : ZEROS ; >! XY 2
i

-

Wl - ME QCIRS : S - ,

W2 - Contains the type of interrupt counter desired‘and the value to set the counter.
‘Bits 27-29 - Type of interrupt counter to store value into.:

Bit 27 = Initiation , : -
Bit 28 = Termination : B
Bit 29 - Special ‘ ‘ R

This value will be placed into the queue counter desired and
its duplicate.

Bits 32-35
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F. QUTPUT LAST STATUS | D N : 7

This routine will type or print (according to option setting) the STATUS and ERROR nif f
HEADING of the last L/O operation performed by the Peripheral T& Program. 'The :
format of the messaéé is the same as that mentioned IV-A. The Softwar§ Moyltor‘does
not interrogate anj?bf the optioms except the TYPE/PRINT when the routine is exqu;ed -
Communication with thé thei.Software Monitor Program requires the below call sequence: .

0 | L 14 18 \ AR 35
1000 000000001 {§—ZEROS —

SRR .
- - fom

<@ 7FROS ——— B>

CONTROL IS RETURNED TO THIS LOCATION

G. PRINT/TYPE WITHOUT OPTIONS

The routine functions as the‘TYPRgréutine (IV-D) except that théiHALTAAFTER ERROR,
LOOP, AND SKIP options are ignored by the Software Monitor Program. The call
sequence for this routine is a Master Mo'de Entry as follows: -

27 35

0 | 14 18

X
e~ o~

g————ZEROS ————— B>

‘ ‘ " NO. OF WORDS TO BE
<— ZEROS —"! TYPED/PRINTED

“ ~

i

!
1

1011 t 00000000 19¢—ZEROS —p -
!

START ADDRESS OF MESSAGE

CONTROL IS RETURNED TO THIS LOCATION

H. READ GIfC LIST AND DATA CHANNEL WORDS

* This routine is to allow the GIOC T&D Program to‘read the List and Data channel words
~for a consecugive pair of channels., The Software Monitor'mugt'be able to handle
~ this routine by recognizing the following MME call sequence: '

0 56 12,13 17:18 : 35
WL MEmORYzmmo &% 11000 | 000000001 ?—ZERos~————4?
W2 M| 00 &XXX | Channel No. ‘ Zero ‘ |
W3 o LPW Word A
Wh LEW Word B
W5 DCH Word A
W6 | | DCW Word B "
W7 : ; Return Location




Wl

Wz,

w3
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Bit 0 of word 2 is the Modification control bit. If bit 0 is zero, the words

are transferred from the channel mailbox locations to W3, 4, 5, and 6 without

modification., ' . .
. . ,.;
k)

If bit 0 is oqé, the processor base register is subtracted from LPW Word B
before it is stored and also from DCW Word B if the DCW is a data transfer
type. The words in the channel locations remain unchanged.

The Software Monitor will mask off bit 17 of the channel number in W2 to ascertain

that a List Pointer pair will always be placed in W3 and W4.

SET GI@C LIST AND DATA CHANNEL WORDS

This MME is similar to the one to read the channel words except that data is
transferred from W3, W4, W5, and W6 to the channel mailbox locations. .The address

portion of the MME word is 25yg,

If bit 0 of W2 is one, the processor base address register is added to the address
fields by the Software Monitor before the words are stored. The words in the call
sequence remain wunchanged.

OUIPUT IAST GI@C STATUS

This routine will type or print (according to option setting) the STATUS and ERROR
HEADING of the last I/0 operation performed by the GIPC T&D Program. The format
of this message is the same as the GIOC error message mentioned in ' IV - A. The
Software Monitor does not interrogate any of -the options except the Type/Print when
this routine is executed. Communication with the Software Monitor Program requires

th2 following call sequence:

0 12)13 17 18 7 35
4-—  ZERO > 11100 00000000 g ZERO 3
Mask Address \ ""4 L 4— ' ZERO P

READ MD-32 STATUS BOXES

Wi 000 000 000 bOO 011 111 5

Start Address for 18 Word Block j
w2 Qod 2) ; Zero
w3 . : Return Locaticn

CONTROL IS RETURNED TO THIS LOCATION

¢

Each time the writer of a MD-32 T&D Program wishes to read the 18 status Boxes
(15 status boxes and lst DCW pair), he must do so by a Master Mode Entry with the
fo.lowing call sequence. ' ‘ .

060 000 001 000 000 000

¥l - MME (31) RBLOK.

W2 - Bits 0-17 contain the starting location in the slave ptogram where the 18
word block is to be stored into. This starting address must be even. The

block will be stored by the Software Monitor as shown on the following page. *

]

-



Wl

W2

W17

W18

L.

! \

W17 -Bits 0-17 contain the starting MD-32 address where data is to be read from or °
Bits 18-35 contain the memory address that data is to be written

- Page
"\ N ~
v J(' | .
] i "o :
Current DCW Address ! Status o ! Pointer
Abnormal DCW:Address + Status :
K—_——’——\i_—_/-——\l___’——.’f i \_/
o 3 o [ ' - »
’ ' 4 e ’
'} i .4 ) o,

W’

X

Drum Address

Memory Address

[}

Command i P

!
'
'
.

Zero .

Next DCW Address

]

@
|

=

written into. .
into or read from (actual address

- Bits 18-31 contain 'status information.

3

'
'

=

"
[}

1

-= Bits 32-35 contain a four bit code 1dentify1ng the last abnormal status box
" into which an entry was made. .

},WZ-W16 - Bits 0-17 contain the address of the DCW pair which was being'used when
an abnormal condition was detected (actual address
Base Address - Base Address Register).

' Wl - Bits 0-17 contaln the current DCW address in the slave program (actual address.
= absolute address + MD-32 Base Address -"Base Address Reg. )

absolute address + MD-32 -
Bits 18-31 contain status information.u

'4

absolute address - Base Address Register).\

W18 - Bits 0-17 contain the address of the next DCW pair to be used (actual ‘address =
absolute address + MD-32 Base - Base Address Register)

NOTE:

Blts 18-22 contain the DCW Command.

Bit 23 - set defines block size to be 64 words,
- reset defines‘block‘size‘to be 1024 words:

will be addresses which are relative to the slave program (ex:

 ldress returned in first word =
104g in the slave program)..

v
All addresses returned to the slave program by the Software Monitor Program
current ad- .
1048 means the current DCW pair was located at”
The Software Monitor Program will not calculate

slave address for any absolute ‘address which is Zero or all .ones.

SET MD-32 STATUS BLOCK

.

Each time the writer of a MD-32'TSD Program wishes to set the 16 status boxes from
data in memory, he must issue a Master Mode Entry having the following call sequence.

Wl

W2

v

W3

18

v 2

7

000 000 000 000 100 000

000 000 0001

.

000 000 000

Start address of 16 word block

Zero

Return Location

-
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2 - Bits 0-17 contain the starting address of a 16 word block to be stored into
the 16 status bees. Address must be even.

if the progradmmer wishes to determine the entries placed in the status
block by the :MD-32.° The Software Monitor Program converts all &ddress in
the block eo‘slave address when it receives a MME RBLOK if the addresses
are not zero !or all ones.

). e

RILINQUIS H CONTROL FOR MD-32 T&D PROGRAM

-

I

Ttis routine is usediby the MP-32 T&D Programs to give control back to the Software
Mcnitor until a certain number of 1nterrupts has occurred. The call sequence for

tt.is routine is as follows:

1o 12 18 127 35
Wl : . . .
<}— Zero§ — 8 1> 100-001 000 000 001 | ¢——— Zeros —Yy
R . Number of
A
W2 < ‘Ze?os i Interrupts
W3 Control is Returned to this Location

]

When this routine is executed, the Software Monitor Program will not return
control to the MD-32 T&D Program until the number of interrupts received is

" equal to or greater. than the number in bits 32 =~.35 of W2 or until the
maximum wait time for the interrupts (determined by bits 0 - 17 of W& of the .
PROGRAM HEADER) has elapsed , _

-~

NOTE: The address portions of the status block (bits 0-17) is set to zero or all ones f
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SYSTEM CONFIGURATION CHANGES - The T&D Program operating under control of the

Software Monitor Program will have to have complete control of the Peripheral,
I0C, GIOC, or MD- 32‘&t is testing. The Software. Monitor Program\w111 have to
delete a peripheral’ from its system configuration when an on-line Peripheral

T&D Program is called into memory. If the T& Program is an IOC ‘'or a GIOC T&D
Program, the Software Monitor must delete the entire IOC or GIOC from its system
configuration, { : :
L ]

The Product Serv1ce man should have the capabillty to delete and add to the
Software Monitor's system configuration through the maintenance ' console.

RETURN TO T& PROGRAMiAFTER I/0 REQUEST - The Software Monitor will return control

to a T&D Program in the follow1ng manner after the T&D Program has issued a MME

'1/0: §

A. IMMEDIATE RETURN - The T& D Program may set a bit in a MME 1/0 which
means it wants returns to the program immediately after the Software

Monitor has issued the CIOC command. This feature will be used sparingly

-by the T&D Programs and only When it is necessary to test certain
functions. é

B. NUMBER OF EXPECTED INTERRUPTS IS RECEIVED - Each I/0 command will
contain the number of interrupts that is expected from the execution
“of that I/0 command. The Software Monitor may return control to the
T& Program when the number of interrupts recelved is equal to or
greater then the number expected,

C. MAXIMUM WAIT TIME FOR INTERRUPT HAS ELAPSED - The Software Monitor

-

Pfogram may return control to the T&D Program if the expected interrrupts

have not occurred, "but the maximum wait time has elapsed. This
condition implies that an interrupt is '"missing", and the Software
Monitor should output a message to the Product Service man for this.
condition,

- OPERATOR OPTIONS - Switch Control - Primary option control is'maintained by

using the 36 toggle switches on the processor maintenance panel. Control of
certain options may be transferred to the maintenance console by setting switch
24 true (up). (See section 8 for console option).
A, ERROR OUTPUTS -~ Error messages may be typed on the maintenance console
rinted on a high-speed printer, or they may be suppressed. Switch 34
true causes.output suppression; switch 34 false allows output- as speci-
fied by switch 26. For console typeout switch 26 must be false; far
printed output switch 26 must be true. (Console control words - TYPE/
PRINT/ BYPASS). -

B. HALT/RUN AFTER ERRORS - When an error typeout occurs, it may be desirable

to halt further I/0 operations fromthe T&D Program to allow operator
action before subsequent tests. This option is prowvided by use of
cwiteh 35 A halt after typeout will occur if switch 35 is false; no
stop will occur if true. To proceed and halt at the next error, toggle
switch 35 true then false. To run without halts, set switch 35 true,
(Console control words - HALT/RUN/GO).

-/
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SLOW RATE ~ A dnlay between I/0 operations may be usefql. If switch 30>

is true, the, Software Monitor Program will not return control to a T&D
Program until at least .2 seconds after it normally would have after an
I/0 requestw (Console control words - FAST/SLOW.)

SKIP TO NEXT TEST - If a naLLlrular sequence of operations cannot be

completed because of failure of a previous function, a skip to the next
complete test may be effected by setting switch 31 true. ‘This option
is effective only following a typeout. (Console control words -
SKIP/NOSKIP .‘)

RESTART - An .error messagé may be such that a restart is necessary Oor
desirable, It is possible to restart the T&D Program by setting switch
29 true. Thej restart option is effective only after a halt after type-
out. (Console control words - START (RESTART)jy TEST - PUB-).

T&D PROGRAM CUTOFF - If switch 32 is true (set), the software monitor -

will not return control to the T&D Program-until the switch is reset.

CONFIG. INPUT
ONSOLE CONTROL
INT/TYPE
ESTART TEST

?
31 3

td

,SKIP

PROGRAM CUTOFF i

LooP

SUPPRESS

RUN

PANEL SWITCH SUMMARY
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VIII. MATINTENANCE CONSOLE CONTROL

;Certaln functioris, normally under panel switch control, may be transferred to the
operators console by setting switch 24 true. If such is the case, the following
vocabulary will be actlve when a console request is recelved 'i

H f-’

ABORT - causes an abort with a memory dump . o
BYPASS - suppresses error outputs. ‘ o ,
FAST - mnegates SLOW option.
GO - .used to continue after an error typeout but stop ’
after the next error. .
HALT - causes stop after error typeout. K ‘
- ~ LOOP - causes current test to be repeated until NOLOOP entered. A
.+ NOLooP - negates LOOP option. ) . o
* NOSKIP - mnegates SKIP option. ' o S
<+ 'PRINT - causes error -outputs to go that prlntel ‘on lower ot .

numbered PUB. , . b

PUB - Sets entry points for PUB testing.
RESET - clears all console options to normal. 4
RESTART* - restarts T& Program. W

N . RUN - eliminates halt after error typeout. '
SKIP - causes skip to next test following error typeout
SLOW - sets a 200 millisecond delay after evcry 1/0 command issued.
START* - synonymous with RESTART
TEST - wused' with PUB (above) to start at a partlcular test on

that PUB. e.g. TEST 2, PUB ‘1. .

IYPE - causes error messages to be sent to the Malntenance Console.:

*Effective only during halt after error typeout.

© IX." INTERRUPTS

The Software Monitor must handle interrupts caused by a T&D Program differently
than those caused by a regular slave program. The differences that come to mind
at the present time are as follows: '

A. The Software Monitor will not try error recovery on status errors
caused by a T& Program.

B. Status information will be sent to the T& Program and the Software
Monitor must ocutput error messages to the Product Service man as
previously defined. :

C. The Software Monitor must be able to keep track of time and if an
interrupt does not occur within the limit set in the T& Program Header,
output a message to the Product Service man telling him of a missing
interrupt.

X. RESERVED AREAS ON DISC AND DRUM DEVICES

Tt becomes necessary for T& Programs to have reserved blocks on devices where the

recording media isAremoveable. The purpose of these reserved blocks is so ti.a. the
T&D Programs can "write' on the storage media without destroying any customer cata.
The reserved blocks, that Software must not use, for the different types of devices
are as follows:
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ke

A.

RESERVED AREAS ON DISC AND DRUM DEVICES (continued) | L ;g'

4

:‘3

DS-20 - First four blocks (000000-000003) and the last block (64 '

word blocks) _ _ Y ; :
? T 4
DS-30 - Flrst and last block (64 word blocks). ! é' &

- First block and last two blocks (64 word blocks) S

]
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