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meUBJECT:_“Perlpheral T&D Interface With 645 Software Monltor fw

suMARY oy
This is a first attempt at deflnlng an interface between the 645
: Perlpheral T&D Programs and the 645 Software Monitor System. ° mhe
.. approach which I belleve to be the most feaslble is described 1n
- this document. : » -

3

ffﬁhe philosophy of the approach described is to 1nclude the subset
3~cf the Peripheral T&D Contxol Program, - requlred for on-line testing, -
* into the 645 Software Monltor Program as it is belng wrltten. ) B

R

= This description was wrltten»w1th the "worst cas€@" in mind, when a

" GIOC and an I@C are both included in the system. The reader should'
‘disregard all mention of the I@C if it is not to be conaldered in
' .he Software Monitor Program.

,proach was chosen for the following reasons:

“fAllows more thorough testing - We will be able to perform
all testing that our present Peripheral Tests perform. -

Less manpower - It will' be cheaper for the Computer
‘. Department to include the features in the Software Monltor
~ to interface with the T&D Programs than it will be to

"~ . rewrite all of the T&D Programs. - The features needed in’
the Software Monitor Program is less than 4K of code. msq:,
It should be mentioned also that the orlglnal writexr of"
the T&D Control Program, Paul Jennings, is- now worklng
in the 625/635 Software Subsect;on. T S

ij shall apprec;ate it 1f all comments and cr1t1c15m of thisldocument
~1s dxrected to me as soon as possible. i S

4o ??’(az/m

H.D. Mathews »
645 T&D Programming et
645 Project Subsection’




* PERIPHERAL T6D INTERFACE WITH 645 SOFTWARE MONITOR = °

R
‘e

k] :
11‘._..

' TsD_PROGRAM STORAGE = Approximately 60K of storage will be required on the DRUM,
MD -32, or DSU*'for on-line T&D Programs. These programs will be backed up on Mag. 'i
‘; Tape for the case where the normal atorage device is not operable. S
. m;" : L .
II. TD 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 "gpec." Maintenance Console or
Communication Terminal. The Program Call should be enabled from more than one input
/. source; because of the Poasibility of failure of any input source.

TaD PROGRAM LOAD - The Software Monitor must be able to search for the T&D Program

. £rom information contained in the T& Program Header (first 1l 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 comtrolling i1t. It provides the Monitor Program with-
" Prrogram Number, Program Name, Test Identification, Program Size, Address of Table . .
~which contains entry points, Maximum Time counts to wait for interrupta, and type -~
"codes of peripheral requirements. The monitor in turn supplies the T&D Program - °
‘with counts for “"Special" interrupts, chamnnel number for required peripherals, device
" numbers for required peripherals, and the type code for the required peripheral..ﬁ
The format for the T&D Program Header is as follows. : . N

III.

LR A [ U B
‘l. o 9 . ' ' ': ;
2. 0 12 0 EPHASE NUMBER | BCD' PROGRAM TYPE CODE | 2 .0
: 505 TEST
4——PROGRAI IDENTIFICATION————»le—TEST NUMBER————— | IDENTIFICATION
G— ZEROS — " ; pj i OF MEMORY ;WORDS USED BY
. ‘ ! - X THIS PROGRAM - . :
TERMINATION INTERRUPT 4— SPECIAL INTERRUPT DELAY COUNT— o
4—— DELAY COUNT—— w | (NOT USED WITH M-32 TESTS)

‘ 4—-—'ZEROS (USED AS SPECIAL INTERRUPT COUNIERS BY T & D CONTROL)-———-———-—4>

4 ZEROS— > ' START ADDRESS OF TEST XFER TABLE = . |
p ZEROS —= o " NUMBER OF ENTRIES
_‘ 1 St e T I TRANSFER TABLE
\ e ‘, . : t .‘.' I. " . .
- UNUSED
%l e e 0o b0 ) ryPE CODE OR . ||
o & S e ) pERTPHERAL REQ |
Vet ' TYPE CODE OF-
]
l

l’ERIPHERAI. REQ

-0,
et .. Lo DI R
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j‘:Contains Program Code (Bits 12 29) which is made up of the ?hase Number (Bits
;'12~17) and the Program Type Code (Bits 18 - 29), .This code%ls BCD to allow
"ease of typing.giThe Program Type Codee are defined ‘a8 follqre:'

1.°10C - (OCTAL) *
256106 - - - - (OCTAL) -
3...Console = R (OCTAL) :
4. PLT. Reader/Punch; -(OCTAL) "
#.5," .Card Punch = ; (OCTAL) -.°
v .6, ".Card Reader (OCTAL) * .
7. Printer = . (OCTAL) -
8. DSU = .7 (OCTAL)
9, "Mag. Tape = = (OCTAL)
.10, Drum = (OCTAL)
11, MD-32 (OCTAL)

The Phase" Number and Program Type Codes are what the Software Moniltor Program
‘searchea on when 1t is locating a program to be called into memory for
execution. '

.WZ -f Contains Program Identification (Bits 0~ 17) consisting of 3 ALF charactexs
M 'test number (Bits 18-29) which is made up of 2 BCD characters (01-99) and .
- Subtest Identification (Bits 30-35) consisting of one ALF character (A-Z).
It will be the responsibility of the Peripheral Program to update the test
.number and Subtest Identification each time they should be changed. Thie‘
. word will be typed (or printed) each time the Software Monitor Program
'outputa ‘an error meeaage..~ .,',“ o r

.-Contains the amount of memory used by this program in Bits 23-35. Thia '
--fleld assumes a program will not exceed 8K. ‘

*?'Contains a count (cOunt'= 1 millesecond) which will determine the lemgth
- of time to allow for a termination interrupt (Bits 0-17) and a special
finterrupt to occur, If an interrupt does not occur within this period of
‘ time after the initiation of an I/0 Command, the Software Monitor Program
. will assume the 1nterrupt is not going ‘to occur and classify the condition

.88 an error.,

WS- ?fConcains two binary counters for the number of special interrupts that

/+ have occurred since the counters.were cleared by the Peripheral Program.
~ ".The Software Monitor Program will add one to the first counter (Bits 18-35)
. for each special interrupt'received from the PUB assigned to the Peripheral
. in W10. The Software Moniltor Program will add one to the second counter ’
. (Bits 0-17) for each special interrupt received from the PUB assigned to the
.% Peripheral listed in W1l. It will be the responsibility of the Diagnostic '
;Programmer to clear these counters.

_Q-Contains tha ntarting address of a Test Tranéfer Table in Bits 18-35. ~The -
"+ Test Transfer Table is to be supplied by the Diagnostic Programmex in his
: program. - This table consists of transfers to the begluning of each test in
his program. The purpose of this table is to enable the operator to enter. s
.any test of a given program.. This implies that the Tests must be 1, 2, 3, 4 ---n.ﬁV
Initial ‘entry. to the program will be made by a transfer to the fitst entry .
in this Cablo~ - SRR DU




S W?--;ﬂths 2435 contain the number of entrys in the Teat Tranafer Table whoae
oo e'lz,starting address ia contained in W6. : v S S

IQ?W9 - These words are saved for later expansion. '

"'Bits o and 1 are used to determine whether the program was written for an
3 ‘I(Zb GIOC, or, MD-32. DT N

4 PR
- ¢ ¥ .’
Bit 0 .- o
“0 . 0 - I0C -
RN 1 - MD-32.
S | 0. - GI0C
17 1 « Illegal

....Bits 30 = 35 contain the type code of the peripheral being tested.
.Wll = Contains the Peripheral Type Code of additional peripherals required to run -
o - 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 Prinmter ' "'

80 the Programmer need not 1iat a Peripheral for standard error output

routines. - .

NOTZ: In W10 (and W1l if additiomal Peripheral is required) the Software Monitor = .
Program will replace the type code with the PUB Number that the requested peripheral
is 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.
tha Peripheral Program._ The format of W10 and Wll after the replacement ie as L
follows: . . : , o : : ST Y '

-E‘_IO.:{ I’dc '." “ ; Iy .‘ .
0 5 6 o 16 17, 19[20 33 . 34" -3s i
oo U | uER v | ADDRESS

. Set. if Device #15—‘ . T 4
o if .Device #24 - |~

t.if Device #l—d
. 1f Device #0
FO3_MD-32 W o
o 0 213 56 a3 3 35
B Port . < ZERO — > ' .
:’-_7. No. vt v : oy ’ ._f.'?:.
., e o \if‘Device‘#Zj j .-TEW
o if Device #l e
Y : R if Device # ' oy
i FOR GIPC - o ' |
/\ . . ! E \. vl'.';j. “ . . e e .'. o . et . ‘ ‘ Lo -
0 23 546 S Q»'ﬁ'?" 17 18 19120 - » 33 3% - 35 .-
e b I Ne - - ' '
- Bat 'if Deﬂ.cd #15'-"““3 . " Bet iE Dev:.ce K2 gj T
o Y v L : feb de qu%ae‘#t



I6D_PROGRAI LOAD '(concinu'e‘d)

.ix_::'. :

.

If a program has an additional periﬁheral requirement in w11 ‘and such ‘a .
. peripheral is: not available, the Software Monitor Program will output a
message to the ‘operator and will not attempt to'execute the program. The
';exception to this case is when- bit 29 ia set in Wll. L

)

T&D PRGGRAM NASTER MODE - ENTRIES - The Software Monitor ' mtsf“' to be able |
to service a set of T&D- Master Mode Entry rountines and handle ‘them as described,

b : d tioned that the address fields of all MME commands need
Ltngéoge e§§c§?§“§s Egegigied (Ex. .Bit O set could denote T&D MME) . ‘o L

I\f.,

" Comman.. Peripheral Input/Output Command Inltiation * f“ﬁ", '} u';{:

AL

} Each tlme the writer of a Common Peripherai T&D: Pregr&m wishes to issue ok
. a command to a peripheral he must communicate with the Software Monitor'f
;'Program by a Master: Mode Entry with ‘the, following call sequence. The
Software Monitor Program must be'able to handlé this call sequenee when
peripheral ie connected to a GI¢C by uaing the' inditect DCW forrlﬁc s

| e ZERO sy

L e —— ~ ZERO - . —

! o ] e , 1 ] : i . .

" T - 1. PUB mc Igc | - -
2 - 4 e b . -.‘

; <¢—@P-CODE—5 " DEVICE CODE | ADDRESS 'm' commnn_ 1+ 00:0 00 0 0 {RECORD COW
? ' : T ZoNE | 'ACTTON | NO'. OF WORDS 7O BE XFERRE
2 bt STAR! o i L-‘—-—'—

| 7 STARTING DATA ADDRESS FOR THIS DCW-—) | CONTRL! fcone ™™ By THIS DCW
o {——ADDRESS OF NEXT DCW TO ,BE USED —mt |! dmmmmmmmmmiseioieom ZERQ — NN
g < —-—ADDRESS QF FIRST DOW = R ZERO - ;choan cow

Tsun] B T SUB-STATUS | oo o | IBC STATUS | DN

- l i S [ s f 'l,- ", 'O, l s } } {

Tgn! BpECED  ExbEorED . 4 0. 20040 0 ToyoperEp f 00 ° ° 00.0 AT TISIR)

; . W . o v . : N o oo b

7 4 ' e — ——————— ZERQS — —>
o —— — '-i' —

g 4———3TART ADDRESS OF NEXT TEST———> 211170010 0.0 14 ZERQ =

¢ == START ADDRESS OF LOOP———— | 11100100 0 | 4——2ERO——

: . . [E .o ' Y

4 - NORMAL RETURN LOCATION . 2 -




{W2e4'Primary Maglbox Word
© . . PUB addregs (Bits 12-15) ig- provided by programmer from information

re;furnishedey Software Monitor Program. T o p‘”

W3 rYSecondary mailbox #1 Word.

W - Secondary mailbox $2 Word, G . )
. .. . Upper and power address limits will be provided by Sofcware Monitor Program.

:WSif.Secondary mailbox its Word.,
~ Upon interrupt, Software Monitor Program will replace record count

: (Bits 30-35) with record count residual in call sequence.;_ e

.« Type of interrupt and status expected upon interrupt.-

«~ Blt 1 « Set if substatus is to be ignored by Software Monitor Program
. " " “Error Check. , .

:Bit 3l- Set 1if terminate interrupt is expected.

Bitv 32« Set Lif imitiation interrupt is expécted.

= Bit 33~ Set if special interrupt is expected.

: Set if program wants immediate xeturn.

CIf this bit is set, the Software Monltor 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

,;onlx when the program has to have control back to perform certain h‘<"

‘-functions. ) s ' =
-Set 1f program wants standard errcor output. o [. . 4,af'f;

If this bit is set, the Software Monitor Program will compare tha‘.
results of the interrupt against what was expected and output an -
error message of the following type Lif an error ia dete?cad..%~<v‘

9/
* MT 02-
., BXPECT :
AGTUAL

> SUBSTATUS
MAJOR STATUS
TYPE OF INTERRUPT
I = INITIATION *

T .= TERMINATION

-




MAJOR STATUS REPRESENTATIO

If interrupt is not received in allowed time. 'NONE wilvlh;b'e;..‘..
inserted asg major status. j : ' Rt

| CONNEGT WORD (mcxxx)

' v
-lu".uu w wwwm.p .u.,--
Q.




interrupt (1st. interrupt if more than one expected) or, interrupt error ’
(no interrupt) e :

e

. oo . 0 [#OF; QUEUE 4 -.1.. I’ s
STATUS | R I B - “I'ABLEB\?IRY L

" - » ¥

b =

'2Not applicable'
on GIOC or MSU:

ﬁlnformation was obtained :
if terminate interrupt occurred.~
Lf initiation interrupt. occurred
if. 5pec1al interrupt occurred.
if an'interrxupt is missing ox 2nd. interrupt is in errox. o
‘Set if expected status is not received after firet rnterrupt or ifﬂ
first interrupt was not the type expected. S A o e
EL ARSI ‘.'.,l,. e ' '~'.. ' ' ":' cat "' i ‘i" o .""'. e 'h::‘.
~NOTE., If more than one interrupt is expected, it will be the respon-"
.Slblllty ‘0f the peripheral program £o interrograte this word for the L
. ocgurrence of" the second one.’ ' If the peripheral program wishes. to’
Q,receLVe ‘the status from second interrupt, it must issue a request or o

ey A et
.

.-c»b:

SN .-A..M....qm

|....,.'. t.,.’, g "
h D R

8 7 TRA (address the program Wishes to transfer to'rf the Option “skip to next test
oy is set) . : S 35 i

S A.. e man:

PUTIN --.-, L ]

-.—-...—h‘ spustmarie @ o0 u.a.
:

! R
. "I"'f" -h--uutn‘ ... L

-‘The Software Monitor ¢ Program wn.ll return control to this word if the optz.or
'is set to skip to the next’ test. It should be noted that a_test is a
‘portion of the program that is sélf-contained and may be entered into -
‘without depending on any previous functions performed.- ‘A test may con-
*tain -any nunber of sub~tests which are dependent upon prevrous funotions
nperformed’wrthin the;partrcular“test 1k by

. ' N
-...-.ls... q’ .1 .-. v .--.-.'.‘....-
. .

S &
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* ' . ] ’ g L ’ 15 o,nw:
. FERU . , : , S

"fff WS =« TRA (address the program wishes to transfer to if the option'to "loOp" is takbn).fiff’
S \ e
. ~r ... " NOTE: The Software Monitor Program will return control to qhia word 'L looping e
' BRI is desired. Control will be returned to Wo+1 if looping ia,not deaired. TR
T P
“. B Input/Output Command Initiation For GIOC Testing iyt
' Each time the writer of‘a GIOC T&D Program wishes to issue an1/0 command
to the GIOC, -he must communicate with the Software Monitor Program by a
. Master Mode Entry having the following call sequence: .

Sl 516 L 11112 17j18. 23 {24 29'1 35
BERSEE s 000000000 00010100(000000001000000000 MME 20

ek R \ ‘ C "Mem.
~;fﬁ~f7W2,fﬁ' MBZ except diagnostic command ’ R DICIC port. CIOC

MBZ except ‘ » o - ' CCW s ”[bﬁ

..wa:i; diagnostic Channel Nos . ‘ Channel Command (s)

——y

Int Address e ?p'
5ig| 00 0[0/A10/000/C00000) o Lo |LEWWA)

W4 . | o|siclgooExHOO0O

TwWsl | DCW address o Tally - 000000 TR

we | Expected Status List Address 006 0jL|C 11600000 No..of lnt. Expect ' ,;hi
: o Expected AR

M
w1 Actual Status List Address 00000[S{00000 0| No. of Inti Actual” -
" C Received N R

. VJ'W8€5? . IS " Return. location if Next Test option set . . .- }::Conttol;Wdfﬁ.

“Return location if Loop option set ,;“‘”.A' 'i.Control'Wko

™' . Normal return location ' 'Y | Gomtrol Wdy .

W11-%MME 20 LT

32 - Connect Word

. This word will be moved , without alteration, to location x in the Monitor program, ?H
 (which is in the same memory controller as. the GIOC mailboxes). A C10C x commane i

will be executed after appropriate testa and . initializing.- o

e W3 - Channel Command .Woxd (CCW)

' This word will be moved without alteration, to location y. A command pointer""
word as described below will be stored in channel 8 9 Gﬂ 10 depending on the
, setting of Bits 31-32 . in W2. ,ﬁn;; IR ‘ o - .

" B Word A - . S o
o056 89 2930 35

Zero o001 | IZero ' ‘»-ﬂ;_]“ o i ' Zero

LCBIMord B < .o R SR TR
o v e v oo 9738 0 T v 2930 0 35 v
e "ﬁ"fifY7~--3";*;f5kféfﬁf=[n'0 OQQIQZO 000 0‘0~J}f3TZero‘ﬁl’tiy‘iifiyi




f%W4 - List Pointer Word (LPW Word A) .
R ::WS - List Pointer Word (LPW Word B) i s

‘~_;3 These two words may be moved to the list channel number defined in W3 and
" the DCW Addreps (bits 0-17 of W5) may be modified depending on the .
‘ﬂf.configuration of bite 21 end 22 of W6. (See W6, bits 21 =~ 22,)

.fExpected Operation Word ﬂ o :'_“,3 o N ’f;

“. Bits 0< 17 - Address of the Expected Status Liet which is a list of stetus g
'words which are expected as a result of this yb operation. This' list doee
not include the interrupt caused by ccw exhaust ‘which occurs on, stetue o

channel 1. : : , : o P

This is checked‘for by the monitor but is not stored in Actuel Status Liet.
The Expected Status List is not used or accessed by the Monitor except »

when outputting an error.meeeage.., et
N

Bits 18-20 202 - Zero = e g-“ B S
These two, bits effect chengee as- defined below. :

BiLs 21~ z R

Add the proceasor base address register to bits 0-17 of WS. if
Store W4 and W5 in the list channel defined in wz. SF‘,.;g i

Store zeros in the data channel defined in W2.

Add the processor base address regilster to bits 0-17 of Word B
' of each.DCW in the list specified by W5 if the DCW is a data,:
.transfer type (i.e.. if bite 0-2 of Word B of the DGW are
0, 1, or 2), . e
.‘51'0 -‘(a) Store W4 and W5 in the- list channel defined in WZ.‘
“'5“E“w; (b) - Store zeros in the data channel defined in W2, IR

L 1 - Same as 01 and in eddition, reeet bit 22 of W6.~ A‘ Reid

”, .’" ,
a2 ("

Bit 23 - Immediate return bit. If this bit ie 2ero,. the sleve program is .

P

- . -

i detected or the time currently in bits 0~17 of W& of the aleVe progrem .
header has been exceeded. ' If this bit ie 1. control 18 returned to the
slave program immediately..fvf Lrl g

< Bits 24-29 = Zero
.-Bits 30-35 - Number of words in the Expected Status List..

“-“Actual Operation Word

"Bits 0-17 = Address of the Actual Status List.. The interrupt proceeeing ;
routine of the Monitor stores status words in this list''as they are proceesed. R

" The status words are stored in the location which ie the sum of bite 0=37 o .0 "
bits 18*35 + proceesor base eddreee. RN L AR :, .“ v

LN
T

*© . Bits 18- 35 - These bite are geroed wher the CIOC commend ie executed. The;ih s
Monitor etoree information in them as followe: ,5ﬂ Lo e N

Y R
I "

B Bit 23 - Sequence COmplete bit. Thie bit ie set to' 1 when the number of, :
i interrupts received equele the number. expected o when the meximum weit time
;;hna been exceeded., .




- . A v O
L g S
v : .o )

Page 10 - ? o

' BltS 30 35 - After each ‘status word is stored in the Actual Status List this j;”?
field 1is incremented by one . : o : C L

’ . “ L

s
s n ‘h-ﬂ'
i

¢ wa <~ The {3 Contrq} Program will return control to thia word df "skip to next Aii

Il

]

¥
LI

. --i'

- test" optio . set and an error was detected.g

-

,; Wy - The o] Co trq Program w111 return control to thiowwordfifnthe “1oop"vo§cion :
" is set.: : . R R

s i ';

W10 - The ) Control Program will return control to thiefword‘if opcions'mencioned f
- in W8 and W9 are not in effect. , L f' T
K \ ' B S B
‘) Inaut/OutEut Command “Initiation For Md- 32 Testing L

»_1Ea.h time the writer of a MD-32 T&D Program wishes to issue an. I/O~command to the
w}‘MD =32, he must do %o by a Master Mode Entry with the following call sequence'?:f

17 118 291 30 35

SR K "
000 000 000} 000 011 110 ¢ 1000 000 001 000 000 000
' fae ' : . f 4 ‘ ]
Zero , Command ' Zero ! Memo
ooy " { L Port

Dise,Aédress;

Zero

81 L

'
T . , : .
Next DCW Relative Address = . . .. Command P
' ]
:001 |0 M'M' # of INT, EXPECTED

Current Statué%Box atorage Adr,

Return Loee%ion if "Skip to Next Test" Option is set

1 Rerurn Location if "Loop" Option is set’ i L

" "Normal" Return Location 7*4"

ME (30) DSU I0

- Peripheral Control Word (PCW)

ﬁj This word will be moved, without alteration, to ‘location X in the Monitor'
;7 Program (which is in the same memory controller as the Status Boxes). 50
-+ CLOC x command will be executed after appropriate tests and initializing.

- First DCW Word A

First DCW Word B

_ These two words will be moved to the 17th and 18th worde of the MD 32 Hardware
- communications block before the connect command is issued. ' Also, W3 and W&4. -
-_‘will be modified before being tranefarred if biv-22 of W5 ia aet (see below).*




rage Li e

AR WS - Monitor Communications Word .

"Q; Bits 0-17 « The monitor stores. the contents of the current .status box In this .
i S table when the interrupt from the drum is processed (and also sets .. i

v,f bit’ 20 of .W5 when the no. of interrupts lzeted in bits 30~ 35 are NI
”ireceived) , Vo : '

v

- S i
: 4
: Bite 18 22 -Are set to zero when the Monitor issues a CIOC."

'iBlt 20 is the Sequence Complete bit. It is set to 1 by the Monitor Tl
~when all interrupts are received from the MD-32 or when the maximum
~wait time (defined in bit 0-17 of 1 in the program header) has Rats
'been exceeded. L ; _

. Bit, 22 is the DCW modlfier blt. If'it is'reset there is no
gmodificatlon done by the Monitor. If it is set, the following
”operetions are performed' . .

#,

1 ! .
©(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. - } -

,Immedlate 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 bitﬂ«“*‘”
uf-iS 1, control is returned to the slave program immediately. -

f’”Bits 30 35 Number of interrupts expected - This field defines the number of »
o - interrupts the T&D Program expects from this I/O command. Control

o may be returned to the MD 32 T&D Program when this number of . :
RSP interrupte has occured. ' ST '

1

f:le - Return location 1f Next Teet option set.

. W= Return 1ocation if Loop Option set.;;. ffV"

}ﬂ}WS - Normal Return location.

v; D.f Print and/or Type Routine -;'

- " The person writing T&D programs will want to perform much of his own error detection -
*' .+ and output error messages, This routinme will allow the programmer to output an ,’5
. 7" " error message via the Maintenance Console or printer (determined by operator option), iS5
t0 . output information messages to the Maintenance Console, or read information via the "
ol Mzintenance Console. Communication with the Software Monitor Program requires a b
' . Master Mode Entry with the following call sequence: S

. c 1:(6 1;8 - ; 2J7 3 5
. A.W_l ¢— ZEROS ——————p;xx50000000013 ' &—— ZEROS »
- STARTING ADDRESS - ! ‘NUMBER OF WORDS TO

W2 . OF MESSAGE ! §—— ZERQS ——————' BE TYPED/PRINTED

7f7wjl CONIROL WILL BE RETURNED HERE IF "SKIP TO NEXT TEST" OPTION IS SET AND XX= 01. ;
: "% . CONTROL WILL ALWAYS BE RETURNED HERE is XX = 10 or 11, :

';;4“4“ CONTROL WILL BE RETURNED HERE IF LOOPING OPTION IS SET AND XX=0l.

W' | ... 7 :NORMAL RETURN LOCATION IF XX=0l.

P




L N . . . e B
. : .. X . ey . . R A PEAN
. l . sgee 8 3

.. Halt after error, etc. ) The programmer has the responsibility of the message " .*.
7 format to be typed or ‘printed, The control program will assume the message 1s for, : |
.~ the typewriter. If the print option is in effect, the control program will  “':l =t
U interrogate the number of successive carriage returns and slew that number of
.- lines after printing. .

w1 - MME TYFR (xx-01) or TYPEW (¥X=10) or TYPER (xx=11) ot Y o Ja N
R s . : :

e o NOTE: MME TYPRI- The message will be ‘typed. or printed according to the type §

. veo.oor print option. When this routine is entered, all of. the error options are . ° ‘"=~ =

’ .+ tested by the Software Monitor Program (looped, 1Skip, Bypass error typeout, S

vy .

' MME TYPEW - This entry will output a meSeage on the Maintenance Console only. .g h,,f
. Nome of the error options are interrogated and control will always be returned _:;g.
', to W3. . . ; . . Ty * ’ 3 RN S

“ . MME_TYPER - This entry is provided to enable a program to issue a Msintenance'fi
Console read command. . Control is returned to Slave Program after Console I
Tcrmination with status to A-regieter. '

BT ‘

- 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 "seattered“ in wemory as’.
only one DCW will be used for the type connect command.

:,Bite 27~ 35 contain the binary count of the number of words to be typed out ox ';t};.j
typed into._ The maximum number of words is 777 o»tal.. . S W

. ‘ : N .
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, control will be returned to this word if
the "gkip to next test' optiom is set. = , ;_“;'",m e .y.ﬁ f

Control will be returned to thie word if the entry is-s NME TYPR and the "loop"
option is set., ‘ . : . S

" READ QUEUE COUNTERS AND SECONDARY MAILBOXES ROUTINES

" The purpose of this rougine is to allow the IOC T&D Program to read the secondary
-, mailboxes, interrupt gqueue counters, and -duplicate interrupt queue counters.

. Communication with the Software Monitor Program- requires a Master Mode Entry with
 the following call sequence.' : : »

0 TS O H f"2;7 3
n ; o i -

f.t 4———-ZEROS—————-{> 1100 ! 000000001 | ZEROS
1 PuB t10c
. ADDRESS ~ ! ADDR |

< L ZEROS _— >

R 7S ZEROS >

s e ‘ ZEROS > Qf

W6 < : ZEROS

v

w7 Qo - ZEROS

\j

Swwe] - & . ZEROS

v

v

WS e — . ZEROS
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U WL - ME RAIL . B T
o . o
’j'aWZ - Contains the PUB number (Blts 12- 15) and IOC number (Bits 16'17) of the queue
a counters and mailboxes to be read. o :

/,' .

.
‘l

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

- the followxng information in these words.,
e _ : \ : .

1}
13

[}

Lo | INITIATION ., DUPLICATE
LW e ZERos, ——— QUEUE CNTR  |¢— zR0S —— | INITINTION
R ) . TERMINATION | ‘ , , DUPLICATE
. - g ! TERMINATION

‘W4 | d———  ZEROS, ——P| QUEUE GNIR |<¢— Zexos ——> ' TUEGE CNTR

- | SPECIAL ] " DUPLICATE

o RO . — ]
< VTEROS P! QUEUE CNTR ‘4—-.—— . ZERO§ —————p ! Qg%glé\%m
< CONTENTS OF SECONDARY MAILBOX #1 -5
< CONTENTS OF SECONDARY MAILBOX #2 i
< CONTENTS OF SECONDARY MAILBOX #3 b
<& CONTENTS OF SECONDARY MAILBOX #4 —— -
.. } K

. SET QUEUE COUNTER ROUTTNE

- The purpose of this routine is to allow the IOC T&D Program to store the count he - :
“w.shes in particular queue counter and its duplicate. It should be noted that the =
. count ngen by the program will be placed in both the queue counter and Aits duplicate

~following call sequence. ‘ .. TR TN Y .
o 15 148 217 '.3 0w - 33 35
T T o py oy e 3w

R Y " R

Wi | e ZEROS——-—-——-—b |1o 100000000 g ZEROS -————— |

: ] ] '

- . : ! ' . . v : ! N \ N . '. .
2 | e ZEROS ! > XYz b 00 | COUNT

W. = MIE QCIRS R

W F Contains the type of interrupt counter desired and the value to set the counter

oo ‘»?T‘Bits 27~ 29 . Type of interrupt counter to store value into.~ .
Lo e BLE 27 : “initiation gl N : ﬁ‘
. V. Blt 28 ,f, fHTermination ‘g's:-.‘,. C T oo ;;'}W
S Ao Bit 29 v e < Special R T : T e
T Bits 32435 - =..This value will be placed inuo the queue counter deeired and

its’ duplicate.ih;~;




ER : S R Page 14 | |
'F, OUTPUT LAST STATUS
)437, This routine will type or primt (according to optica setting) the STATUS and ERROR - °
' HUADING of the last I/D operation performed by the Peripheral T&D Program. The i
format of the nessagg is the same as that mentiomed IV-A. The Software Monitor does pe
_ not interrogate any’ 5of the options except the TYPE/PRINT when the routine is executed ;.o
: Cummunlcation with thé theuSoftware Monitor Program requires the below call aequence. :
P2 i (18 ' :27 35"
' . (] H : Ce
. : ~£ﬁ-—--ZERDS-—1F~———-Bw P 1000 00000 00061 q—-~ZEROS w——|
. SR : ; _ '
'im S COWIROL IS RETURNED TO THIS TOCATION : e
Ge o WIT/TYTE WITHOUT OPTIONS .
ey Yre routine Funccions as the TYPR voutine {IV-D) st that the JALT I8 NRGR
TOGE, AND SKIP options are ignoved by the Sofrware | nitoy Program. Ahe cail
sequence for this routine is a Master Mode Hntry as tfellows:
0 14 is L 27 35
e ZEROS 1 1011 | 00000000 1!<———7IR0S ———p
‘ | ' NO, OF WORDS TO BE
. START ADDRESS OF MESSAGE . <4 ZEROS %! 7TYPED/PRINTED
"';_“ CONTROL IS RETURNED TO THIS LOCATION
H.. READ GIPC LIST AND DATA CHANNEL WORDS = | : | ) Sl

‘fﬁ1This routine is to allow the GIOC T&D Program to read the List and Data channel wordq ‘¥
. for a comsecutive pair of channels. The Software Monmtor'must'be able to handle "
"tnia rout ne by rccognizing the folLOW1ng MME call sequence: :

e 0 56 - 12,13 17,18 . S 35 é;
W | ;%%%%%y —— ZERO —-——*ﬁbx 11000 | 000000001 ?—zzaos-—-—~—%r > _
f??ﬁ_WZ M OO{ XK Channel No. ‘ v Zero ‘ ~
W o LW vord A | ’

Whoo LW Word B

i; we o |  DCW Word A

e o DGW Word B <

‘Hff“W7" S U Retusn Locaticn ‘ |
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. .,;x ﬂgj';'Blt 0 of word 2 is tne Modification control bit. . If bit O is zero, the words;{f_f,
' ‘V)4§?L“fffif'are transferred from the channel mailbox 1ocatxons to W3, 4, 5, and 6 without‘i“ .

oy

'r,If bxr 01is o ; the processor base register is subtracted from LPW Word B o
“before it is stored and 'also from DCW Word B if the DCW is a data transfer fﬂ
‘type. .The words in the ohannel locations remain unchanged. A Y C

'& fmod1fication.

e g

The Software Monltor wxll 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. : : el

SJ..T GI6C LIST AND DATA CHANNEL WORDS

" This MME is similar to the ome to read ‘the channel words except that data is
. transferred from W3, W4, W5, and W6 to the channel mailbox - locations. . The addressj;
portion of the MME word is 2579, : ' C
- Lf 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-:
“. s2quence remain unchanged. - SRR '

' ‘OJTPUT LAST GI@C STATUS

o Txls routine will type or print (according to option settlng) the STATUS and MRROR :
_HZADING of the last I/0 operation performed by the GI$C 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
* " the following call sequence. ; ~

o0 o e e
il e zERO —»| 11100 [00000000}¢— ZERO— 3"
°‘€j;W2L Mask Address . . 7 TE gt ' _ZEBQ' . ' > T
s | BE CONTROL IS RETURNED TO THIS LOCATION
/K. READ ¥D-37 STATUS BOKES T

. Each time the writer of a MD-32 T&D Program wishes to read the 18 status Boxes
- (16 status boxes and lst DCW pair) he must do 8o by a Maeter Mode Entry with the
: following call sequence. o _ . S , LT .

Fe

W 000 000 000 000 011 111 ‘:' 000 000 001 000 000 000
-w'z.-.-”' Start Address for 18 Word BTock T —

(Mod 2) :

‘“3,W3‘ § . o 3;'j~;V 'Return,Locarion' S f-_h.f ".‘,r

m - (31) RBmK., T LR I 4 ' Ct
‘F%;WZ*‘ Bits 0 17 contain the starting 1ocation {n the slave program where the 18 ‘
‘ . word block is to be stored into. This starting address must;be even. The y
“block willybe“stored by‘the“Software ‘Monitorx 'as shown on’ the,following‘page,?»'




f‘ T " L ‘..."t:-"'.", ",:j': ;\, "_/ L Page ":16’,1'”
: - 5 Lo N NS
} i AN LI SN "
L s s .
_ Current DCW Address ' ! Status - i | Pointer
T we. Abnormal DCW%Address _ : _ E . Status - g
e '.’ ‘2' ._:’1“? o ' — ‘_'vo .. ' Ca »
. ! : ey ) :

LI
. v R N S c
Drum Address . o ' '\ . Memory Address
. . . R . X (B . o » HD ; " )
Next DCW Address - 4 ; ...l Command kj P Evh‘ Zero. '
— T . P O B
‘l '. . . . . - . . v . ' .’,-v, _.-{‘-,-",: .'".." . » b

= absolute address + MD-32 Base Address - Base Address Reg )

' i- Bits 18-31 contain status information. ‘ ', o ‘ "'fﬁ" N

« Bits 32-35 contain a four bit code 1dentifying the last abnormal status box
" into which an entry was made. ~ . e e :

5

'f an abnormal condition was detected (actual address = absolute address -+ MD- 32'
fﬂBase Address - Base Address Register) Bits 18~ 31 contain status information.-

wl

if_Bits 18 22 contain the DCW Command.

‘i*fiBit 23 - set defines block size to be 64 words.
- reset defines block size to be 1024 words.

All a&hessasreturned to the slave program by the Software Monitor Program N
will be addresses which are relative to the slave program (ex.' current ade-
..ldress returned in, first word = 104g means the current DCW pair; was ‘located at
104g in the slave program). ‘The Software Monitor Program will’ not caleulate

slave address for any absolute address which is Zero"ot 811 ones. N

NOEE‘

»
"

L MD-32 S’I‘A’I‘US BLOCK

| \.‘ : .‘.,'v: : 18 S ‘ _.l.,:_27 ;
1000 000 000 ooo'100-ooo SR . 000 000 0001 ; . 0007 000 000"+
Start. address of 16 word block ' ii _f e TR
;Return Location | RS e




e,

,mm(sz)smox | ST
f'wz - Bits 0-17 contaﬁn the starting address of a 16 word block‘é? be stored in;of
.~ the- 16 status bees. Address must be even. : ,'-;1', R o

4\‘\ ) .
NOTE The address bortions of the status block (bite 0-17) is set ‘to zero or all ones
if the progrédmmer wishes to determine the entries placed in the status s
"block by thecMD ~32, The Software Monitor Program converts all address in:
the block to !slave address whenm it receives a MME RBLOK ;f the eddressee :
are not zero'or all ‘ones. - , = Sy, : ‘

’.1“"\. . - i [N - ‘ . T R

RELINQUISH CONTROL FOR MD .32 T& PROGRAM

- 2 : L
This routine is usediby the MD 32 T&D Programs to give control back to the Software_
 Monitor until a certain number of 1nterrupcs has occurred The call sequence for
thls routine is as follows°

— i

12

0 18 27

l¢— Zeros ———— 3| 100.001| 000 000 001 | ¢——— Zeros

. . S ‘ ' o - Number of
i~w2 < - i Zeros —% | Interrupts

" Control is Returned to this Location -

=) - A -t
.

. L . o [N
. .

When this routine is executed, the Software Monitor Program will mot return’
~control to the MD-32 T&D Program untll the number of interrupts received is -
‘equal ta or greater. than the number in bits 32 =35 of W2 or until the -
‘maximum wait time for the interrupts (determined by bits'O = _17.of W& of'tha'
-PROGRAM .HBEADER). has - elapsed. ' -
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1

. SYSTEM CONFIGURATION CHANGES =- The T&D Program operating under. ddntrol of the -
.- Software Monitor Program will have to have complete control of Fhe Peripheral, ’
10C, GIOC, or MD-32!: &t is testing. The Software. Monitor Programi'will have to

v celete a perlpheral“from its system configuration when an on-llne Peripheral
'\ T&D Program is called. into memory. If the T&D Program is an I0C 'or a GIOC T&D
.. Program, the Software Monitor mws t delete the entxre I0C or GIOC from dits system
kR conflguration. { : :

.":

..ﬁ The Product Service man should have the capability to delete and add to the
f?;Software Monitor's system configuration through the maintenancefconsole.

"~ VI... RETURN TO T&D PROGRAMAAFTER I/0 REQUEST ~ The Software Monitor will return controlg
. e :t,t7 a T&D Program in the following manner after the 74D Program has issued a MME
i Lf08 e !
7 Ae IMMEDIATE RETURN - The T& D Program may set a bit in a MME I/0 which .
1. 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 ‘
xﬁ_functlons. i

" NUMBER OF EXPECTED INTERRUPTS IS RECEIVED ~ Each I/0 command will
.. contain the number of interrupts that is expected from the execution "
""6f that.1/0 command. The Software Monitor may return control to the '
ﬁ. T&D Program when the number of interrupts received is equal to or B
.greater than the number expected. . : S

MAXIMUM WAIT TIME FOR INTERRUPT HAS ELAPSED ~ The Software Monitor = '
Program may return control to the T&D Program if the expected interrrupts;
“have not occurred, but the maximum wait time has elapsed. This e

- condition implies that an interrupt is "missing", and the Software
Monitor should output a message to the Product Service man for this.

condition,

-TOPEBATOR 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). "(ee section 8 for console option).
ERROR OUTPUTS‘- Error messages may be typed on the maintenance comsole .
'+ printed on & 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 :
. orinted output switch: 26 must be true. (Console eontrol words = IYPE/,
- BRINT/ BYPASS). ' B

»jgvxx

A". '

. _ HALT/RUN AFTER ERRORS - When an error ‘typeout occurs, it may - be desiraolea
- to halt further 1/0 operations fromthe T&D Program to allow operator . - :
... .action before subsequent tests, This option is provided by use of . ,‘*
‘owiteh 35, A halt aftor typeout will oceur if switch 35 L8 false; no
..stop will occur if true.. To proceed and halt at the mext error, toggle.
;. 'switch 35 true then false. To run without halts, set switch 35 true..
{'L_=(Console control words - HALT/RUN/GO) : :




N
et g

T ‘ij’z,‘fgC.-'SLow RATE - A delay betwéen I/0 overatlons may be usef%l If switch 30
Vs 1-ils 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 request/ (Console control words ~ FAST/SLOW.) "

- SKIP TO NEXT TEST - If a particular sequence of operations camnnot be

. .., completed because of failure of a previous function, & skip to the next”

" ., complete test may ba effected by setting switch 31 true. This option :

.1 effective only fOIIOW1ng a typeout, (Console control words -
" SKIP/NOSKIP.)

si_RESTART - An'error message may be such that a restart is necessary or
~desirable, It is possible to restart the T&D Program by setting switch’
29 true. The|restart option ia effective only after a halt after type-“

. oute (Console control words - START (RESTART)y TEST - PUB-).

's - T&D PROGRAM CUTOFF_- If switch 32 is true (set}, the software monitor
- will not return contyrol to the T&D Program-until the switch is reset,

Vo e

CONFIG. INPUT

. BKIP

" PROGRAM CUTOFF -
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\VIII. MAINTENANCE CONSOLE CONTROL B L ”i‘ff}g

Certain functrons, normally under panel switch control, may be transferred to the |
.- . operators comsole by, setting switch 24 true. If such is the case, the following
... vocabulary wrll be actlve when a console request is received. ,'ai :
: _ i ' ,
\
causes an abort w1th a memory dump . o S -
suppresses error outputs. ’ o R

w1 ABORT <
. BYPASS

\ .. FAST - mnegates SLOW option. ' B E
5 “ GO ' .= used to continue after an error typeout but stop L
* .~ after the next error. o I
‘ HALT '~  causes stop after error typeout. o

" LOOP "= causes current test to be repeated until NOLOOP entered.,g‘ ,

..~ NOLOOP '~ mnegaites LOOP option.: . _ el e

. NOSKIP .- megates SKIP option. ‘ o L

“'PRINT =~ causes error outputs to 8o that prlntex ‘on lower . k.

“.. " numbered PUB. ‘

Sets entry points for PUB testing.

clears all console options to normal.

restarts T& Program.

eliminates halt after error typeout.

causes skip to mext test following errox typeout.

sets a 200 millisecond delay after every 1/0 command 1souedili

]

. PUB
¥ RESET
-, RESTART*:
"+ RUN
" SKIP
0 SLOW

‘;c‘ START® =~ = synonymous with RESTART ‘
.. TEST - used' with PUB (above) to start at a partlcular test on .- "
' ' _that PUB. e.g. TEST 2, PUB 1. . . e

TYPE = causes error messages to be sent to the Maintenance Console

*Effective only during halt after error typeontvffjf

' INTERRUPTS o o

“The Software Monitor must handle interrupts caused’by'a T&D'Erogran”differentlyh
" than those caused by a regular slave program. The differences that come to mind .
ﬂat the present time are as.follows: : ' : . g

*”A.' The Software Monltor will not try error recovery on status errors L
" ' caused by a T&D Program.

.. Bs Status information will be sent to the T&D Program and the Software
'+ Monitor must output 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 X
interrupt does not occur within the limit set in the T&D Program Header, -
output a message to the Product Sexrvice man . telling him of a missing
intexrrupt. .

'Z'RESERVED AREAS ON DISC AND DRUM DEVICES

oIt becomes necessary for T&D Programs to have reserved blocks on devices where the
" recording media isAremoveable.' The purpose of these resexrved blocks is 80 ti.a. the"
T&D Programs can "write' on the storage media without destroying any customer ocata. ,
. The reserved blocks, that Software must not use, for the different typea of davicas I
‘are as follows. ' : :
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SERVED AREAS ON DISC AND DRUM DEVICES (coutinued)
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