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- 'SUBJECT: ~Peripheral T Interface With 645 Software Monitor | .
- This is a first attempt at defining'an interface between the 645fi,
" Peripheral T&D Programs and the 645 Software Monitor system. * The. .
. approach which I believe to be the most feasible is described in’ v
\ this document. | ' ‘ - D S
2. 'The philosophy of the approach described is to include the subset
. of the Peripheral T&D Control Program, required for on-line testing,.
“ into the 645 Software Monitor Program as it is being written. ' X

RS

<

This description was written with 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 considered in
the Software Monitor Program. ’ e AR o :

oach was chosen for the following reasons:

- We will be able to perform.

“Allows more. thorough testin
t Peripheral Tests perform.

“all testing that our presen

I be cheaper for the Computer

Less manpower - It wil S
Department to include the features in the Software Monitor
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. .. ol
It should be mentioned also that the original writer of

the T&D Control Program, Paul Jenhings, is now working -
in the 625/635 Software Subsection. U e T
s and criticism of ;hié;dpcuménff

B PR

oz shallbappreciéte'i£7i£jail”comment
fgis_dirgctedftq me as soon as possible.

48 Mathrd
- H.D. Mathews s
+'645 T&D Programming - .
64§_Prpject78uhsection
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PERIPHERAL T&D INTERFACE WITH 645 SOFTWARE MONITOR °
v :m ]

T3D PROGRAM SgORAGE - Approximately 60K of storage will be required on the DRUM, ..
: . M- 32, or DSU'for on-line T&D Programs. These programs will be backed up on Mag. -
t} Tape for the case where the normal atorage device is not Operable. o
,)‘ ; L
I PROGRAM CALL - The T6D 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 posaibility of failure of any input source.

" I-.'.

B III.' T&D PROGRAM LOAD - The Software Monitor must be able to search for the T&D Program
: - frrom 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 vith-
" Program Number, Program Name, Test Identificationm, Program Size, Address of Table .
- which contains -entry points, Maximum Time 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, devica:
" numbers for required peripherals, and the type code for.the required peripheral..3
.The format for the T&D Ptogram Header is as followa. A o : :

1

6 2 -3
: — v : 3
2. 0 /2 0 }PHASE NUMBER | BCD' PROGRAM TYPE CODE 1 2 .0
3 y . SUB TEST
<—PROGRAM IDENTIFICATION——-———N—-—TEST NUMBER——————+ | IDENTIFICATION

.
-«

B

ZEROS

?

p! i# OF MEMORY ;WORDS USED BY
: THIS PROGRAM - .

TERMINATION INTERRUPT

———— DELAY COUN'I‘-——-—-—-——P

4——SPECIAL INTERRUPT DELAY COUNT—-—-——V
. (NOT USED WITH MD-32 TESTS)

| ZEROS (USED AS SPECIAL INTERR

UPT GOUNTERS BY T & D CONTROL) ————p»

4 ZEROS ——i START ADDRESS OF TEST XFER TABLE
4 ZEROS s . p . . 'NUMBER OF ENTRIES
co T . 1n.C.7 IN TRANSFER TABIE -
A\ TR T ) )
© UNUSED -
S uNUsED T
|kl R E TYPE CODE OF . |
(XX] g ; PERIPHERAL REQ. | °

. TYPE CODE OF'
PERIPHERAL REQ.
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e'1Contains 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’is BCD to allow
"ease of typing.ﬁﬂThe Program Type codee are defined as; folloro:‘

glﬂ“‘xoc - oL (OCTAL);
257 6GIPC - 03 (OCTAL) -
3...Console = ‘02 (OCTAL) :
4. P.T. Reader/Punch_ 14 .(OCTAL)
-5, .Card Punch = X 22 (OCTAL) .*
.64 Card Reader . = ;. 23 (OCTAL) '
;,7.'_Printer'-,:- + 26 (OCTAL) -
‘9.“Mag. Tape = = ' . .60 (OCTAL)

.10, Drum -~ .. . . .73 (OCTAL)
Alow-32 0 50 (OCTAL)

_The Phase" Number and Program Type Codes are what the Software Monltor Program
;searches on when it is locating a program to be called into memory for
execution. ‘

.WZ -5 Contains Program Identification (Bits 0~ 17) consisting of 3 ALF characters,’

: 1“’.t:esn: 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-2).
It will be the responsibility of the Peripheral Program to update the test
.number and Subtest Identification each time they should be changed. This '’
. word will be typed (or printed) each time the Software Monitor Program :
'outputs ‘an error message. - SR 7

,Containe the amount of memory used by this program in Bits 23-35. . Thievi
.-field assumes a program will not exceed 8K.

IW4*é§ Contains a count (count = 1 millesecond) which will determine the length

- of time to allow for a termination interrupt (Bits 0-17) and a special

_interrupt to occur. If an interrupt.does not occur within this period of

‘ time ‘after the initiation of an I/O Command, the Software Monitor Program

. will assume the 1nterrupt is not going ‘to occur and classify the condition
.88 an error., '

WS- W’Contains two binary eounters 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 Monitor Program will add ome to the second counterx '
. (Bits 0-17) for each special interrupt received from the PUB assigned to the
. Peripheral listed in Wll. ‘It will be the responsibility of the Diagnostic :
LProgrammer to clear theee counters.

,ggContains tha etarting address of a Test Traneéfer Table in Bits 18-35. " The -
~ Test Transfer Table is to be supplied by the Diagnostic Programmer in his .
'+ program. - This table consists of transfers to the beginning of each test im .
his program. The purpose of this table is to enable the operator to enter. ™ " .
.any test of a given program.. This implies that the Tests must be 1, 2, 3, &4 .===n.'"
Initial ‘entry. to the program will be made by a transfer to the first entry N T
in this tablea oy die T E




- I0C

0 .;" “0 :f. . ‘

0 1 - MD-32
1 0 . - GIOC
1’ 1 - Illegal

“ﬂwf}Bits 30 =35 contain the type code of the per1phera1 being tested.

Wil =  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 ccnsidered
" 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 fw
~ Software Monitor Program assumes a loading device and Console or Printer ' :
so the Programmer need not 1iet a Peripheral for standard error output
routines. .

-

NOTI: In W10 (and W1l if additional Periphetal is required) the Software Monitor =
' Pragram 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. Thia s

. replacement. is made by the Software Monitor Program before it gives control to.
" tha Peripheral Program.u The format of w1o and w11 after the replacement is as
follows: - : _ . TN : T U

0o 5 6 .0 S asi16 17 19020 33 34" 35 G
... ¢ INUMBER | 4% . |ADDRESS
:

. Set .if Device #15—‘ Do T 4.

v v "Set if .Device #24° |~
:"Set .if Device #l—d
- Set: if Device #0——ul

Port ; P
No. ' M

.. Set if Device #2d
“i % Set 1f Device il
. 8et if Device #

1?1"}3p‘ FOR GiQC ST R | R |

e o SR N O R S o L
o 0O 2,3 56 . ot 17 18 19120 . : 33 34 - 35 .-

oo MEM | . N R . x :
e Port | Channal #.______4> v ZERO o b

St .1 .No e : - R

o e S ~Seu'if‘nev1ce #150==Nﬂ5 : Bet if Device ¥ I

i At s - fetb € Bavtee #1




| €D PROGRAM LOAD - (continued) SRS ‘f{ AV P
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If a program has an additional periﬁheral requirement in W11 and such a ..
. peripheral is: not available, the Software Monitor Program will output a L,
. message to the operator and will not attempt to'execute the program. The R
exception to this case is when bi: 29 is set in Wll. o ,',L' '

T&D PRGGRAM MASTER MODE ENTRIES - The Software Monitor must to be able |

~1'to service a set of T&D: Master Mode Entry rountines ?gd hgnd%g ﬁﬁgm as degcribeg
b ; t d that the address fields of a commands nee
ngéoge e§§c§?§“§§ Egeﬂi?iéﬁne (Ex. .Bit O set could denote T&D MME) e L

X " Commaon peripheral Input/Output ComWEEQ_ZELEEEEEQE

v

.JEProgxam by a Master: Mode Entry with ‘the, following call sequence. " The"
Software Monitor Program must be’'able to handl¢ this call sequenee when
peripheral is connected 'to & GI¢G by 'using the' indirect Dcw_for'I¢G

T

L4 ~ ZERQ s 510 0000070 1" ié—-——-—'—-ZERO———-—-q
i l e | A - |
.1 PUB I¢c gc . » R -
2? < ﬁp CODE—-> DEVICE CODE }ADDRESS 'm' cowaND i 0000000 -RECORD cou
e - " ZONE | 'ACTION | NO'. OF WORDS 70 BE XFERRE
3 A=+ STAR' —! D
K TARTING ‘DATA ADDRESS FOR THIS DCW—» :covm,' ‘CODE !—4—.-—7-_ BY THIS DCW
v .o - . . o ll “ Bk Tn M
.\~+—AD1>REss OF NEXT DCW TO .BE USED—— | ¢— - ZERO : >
H . . . N . LN KA ) o U M . ? .
N \ e ) . Y . i . T
5 4 ———ADDRESS QF _ FIRST DCW — >{ e ZERO ! ~» [RECORD CQU)
| Suby; %g%s, v SUB-STATUS | o 0o o q o | IAC STATUS | o o o o o o 7 RN B
& Mgn‘ EXPECIED, EXPECTED -. h °,-..°-.7°-- °--T.-° 0 ! EXPECTED i 00 °.;.° 0 0. o-s?ixfs;Ri
. '/ . " ' . - L ' e Ve
7 4 : i — e ZEROS — - — >
;;«f' o | ' . = — 4 ——
§ 4———3TART ADDRESS OF NEXT TES'I'--:—-_--——')'" <1 l l 0°0100.0 ¢ ZERO =
— . . v 1 v
9 & START ADDRESS OF Loop-———-> ‘1 1 1 0 o*;,o 0 0 |4——2ERO 4
e — — ' NORMAL RETURN LOCATION +
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W2~ Primary Maglbox Word -
© .. /PUB addregs (Bits 12-15) is provided by programmer
.,ffurnishediby Software Monitor Program. e

.W3 rfSecondary-mailbox #1 Word.

ﬁ

;W&;‘ Secondary mailbox #2 Word, : ' ‘
“;Upper and gower address limits will be provided by Software Mnnitot Program

YL

w W5 = Secondary mailbox A Word. . too R
L .. " Upom interrupt, Software Monitor Program will replace record count
(Bits 30~ 35) with record count residual in call sequence.j; i

. Type of interrupt and status expected upon interrupt.' ‘

. Bit 1 « Set if substatus is to be ignored by Software Monitor Program
g "~ "“Error Check. :

©:Bit 31= Set if terminate interrupt is expected.

" BLE432« Set if initiation interrupt is expécted.

' Bit. 33~ Set if special interrupt is expected.

‘Bit 34- Set if program wants immediate xeturn.

. If this bit is set, the Software Monitor Program must give control

.. back to the T&D Program immediately after the connect command has

. been issued. This feature is used gparingly by the T&D Program and
z.onlx when_the grogram has_to have control back to perform certain L

- functions. ' o : o s

Bit 35- Set 1f program wants standard error output. L f' SRR

If this bit is set, the Software Monitor Program will compare tha;
results of the intertupt against what was expected and output an -
error message of the following type if an. arror is datectad.‘ q”;fi

.‘.A... un-.'ll
:

> SUBSTATUS
MAJOR STATUS

TYPE OF INTERRUPT
vni: I = INITIATION

PR R .

-




If\ interrupt is not received in allowed time.
inserted as major atatus. j

‘20 "30 - 40 50
PROGRM AND TEST IDENTIFIER

" CONNECT WORD (mrxxx)

h

o
"ol nw'h')-"" . nl ‘¢ A l,l_,n u
ol
o

N,
‘o

LN




W7 - Soft:ware Monitor Program Stores word with the following format: after

~=;;‘ interrupt (lst. 1nterrupt 1f more than one'expected) or, interrupc error
e (no interrupt)." SURRE RS LR 0 :

t18 ;[2 N Y

S §
: .iog o1 1ge STATOS 10 [#or QUEUEio’ fz'
 SUBSTATUS [o 0 00700} 1gc sTATUS | “mBLEmm T

w
JENR S, N

) , \ A . Lt o, T, N
. . . . = o ' v )

7fNot appllcable
.’on GIOC‘or MSU

: . : N :
s L . ! . H . ,.v

‘;'Conta;n the blnary count of the entry 1n the queue table where status_
information was obtained. ~ e
Set if terminate interrupt occurred.~
.Set if initiation interrupt. occurred. oy -
'Set if special interrupt occurred. . S
‘Set if an 'interrupt is mmssrng or 2nd . mnterrupt is’ in error. ,
‘Set if expected status is not received after frrat xnterrupt or Lf
,fzrst znterrupt was not the type expected. U R
B T oo, " R L T ". SRR IR ,
*NOTE- - If more than one mnterrupt is expected, it will be the respon-'f
sxbllrty of the perlpheral program to, interrograte this word for’ the
ﬁoccurrence of the second one.’ ' If the ‘peripheral program wishes.to’
. receive, ‘the status from second 1nterrupt( it must issue a request or o
i"reset status command.,'“ | -

ca e s e b
-

u
'

' . vl --—-
I ' '

. . Sy » " .‘ ..:... !- p o -—---1. ale - e ‘ ’ L ; . -7- ‘f_ali '.-:‘ . k .":“? »‘-,.'.‘-.“
. : i .'v. 4o :
78 7 TRA (address the program wxshes to transfer to if the Optmon “skrp to next test
f~ is set) e . et .wu_ ”‘"TT‘"‘~- ‘-wﬁ_rﬂq"-TTT"Mh
R 4. DR RIS : " o . “ i e .'-‘. : .‘:. ‘ ; ¥ : e ..-p'uv-?‘-; -nh--\v--- - -G-Ta--77~r-‘{~o;~f .,.-::-t_ . :-. "5 ‘::.
. NOTE -'The Soft:ware Monitor 4 Program w:.ll return. control to this word if the optior

is set to skip to the next test. It should be noted that 2 test is a

‘portion of the program that is sélf-contained and may be entered into
‘'without dependlng on . any, previous functions performed.- ‘A test may cone
;tain any’ number of sub-tests whxch are dependent upon prevzous functxons
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WS = TRA (address the program wishes to transfer to if the Option'to "loop" is takbn).*j:f‘

8

ARSI

“.+. " NOTE: The Software Monitor Program will return control to qhis word if 1ooping ,'i?”
o0 is desired. Control will be returned to W9+1 if looping ia‘not desired. R
B 1
. B Input/Output Command Initiation For GIOC Testing it
?ﬁf’i:fﬁ ' Each time the writer of ‘a GIOC T&D Program wishes to issue an’1/0 command
TN to the GIOC,:he must communicate with the Software Monitor ‘Program by a {
v Master Mode Entry having the following call sequence: | . *
Lo 5‘6 11112 17[18- " 23 | 26 29'1 '35,
WL 0000000000000101oooooooooo1000000000'&%_20'--,..
¢ “."". ' R Mem. PR v
W2 L MBZ except diagnostic command K D[ CIC| porr.| CXZOC - i
- | MBZ except : 3 : b ; : i )
i#;W3l:1 diagnostic Chennel No. Channei Command (s) aCCW ’
wb | os|cloo ofE x 100 0| 1| 00o0folalofo 0 0fc00o00o0| Address iy
‘ L | - Sig Extension . Lol
g W5 DCW address Tally 00000C O LEW(B)
W6 " |' Expected Status List Address 00o0tic/tjo0oo00of Noe of Intulprpeee. .
ER . M Expected .
SRR R Actual Status List Address 00000/5(000000 0] No. of Int".Actual
A C Received - L% .
. d(WBf Return. location if Next Test option set . yZ‘ControIQWd.*.
"Return.locatiOn if Loop option set 'i.Controi'Wd;k
'”f:fNormal_return locationl"T“”"#f' s Control"Wd;i-
w1~"-'MME 20 LRI e

WZ - Connect Word

+ (which is 'in the same memory controller as.the GIOC mailboxes).’
will be executed after appropriate testa and initializing.~*‘z- ‘

u W3 - Channel Command Word (CCW) EER b,
-“7 This word will be moved without alteration, to location y.

i eetting of Bits 31-32 in wz.

if".cm Word A

o 56 s 9. 2930 35
zero | 001 Zero | | ' Zero
: ""-'-",‘-;_i.‘?'cm.Word'B'_-'7 S S B il e
e - 1718 2930 35 -
....... R SO

T P 000000 0,0'0-11’, +zexo |

This word will be moved, without alteration, to location X in the Monitor program P
A CIOC x command - . :

A command pointer
word as described below will: be atored in channel 8 9 Bﬁ 10 depending on the

RO
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,E g 4 . ‘ ‘.-t- . ‘b
'WS - List Pointer Word (LPW Word B) o o }'E
‘ ,ii These two words may be moved to the list channel number defined in w3 end
. the DCW Addreps (bits 017 of W5) may be modified depending on the

;f.configuration of bits 21 and 22 of W6. ~ (See W6, bits 21 = 22,)

wé f'ngected Operation Word

‘Bite 0- 17 - Address of the Expected Status Liet which is e list of stetus i‘
~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 etatus 3
‘channel" 1': . R , L

I

:This is checked‘for by the monitor but is not stored in Actuel Status Liet.
'The Expected Status List is not used or ecceseed by the Monitor except -
‘when outputting an error-meeeege..‘ ST o

{

Bits 18- 20"-“zero 2 RN {4"'“' :
-Bise_zl_z;

Theee two bits effect changeg as. ﬂefined below. S
jNo change '

Add the proceasor bese address register to bite 0-17 of W5, ﬁf
Store W4 and W5 in the 1list channel defined in W2. -f,'i_g e
Store zeros in the data channel’ defined in W2, ' ' ﬁ»*
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 date

. transfer type (i.e., if ‘bits 0-2 of Word B of the Dcw are
0, 1, or 2), ,

170 - (a) Store W4 and W5 in the list channel defined in w2,
: ﬁurﬁ; (b) - Store zeros: in the data channel defined in W2. '

Sl - Same as 01 end in addition, reeet bit 22 of W6.“ -v,vj-

., ',..‘

’

Bit 23 - Immediate return bit. 1f this bit ie zero, the eleve program ie
roadblocked until the number of status words.defined in.bits 30-35 has been
; deteéted or the time currently in bits 0-17 of W& of the eleVe program .

header has been exceeded, ' If this bit ie 1. control is teturned to the
slave program immedietely.““‘ :

.Bits 24-29 - Zero
:tBits 30-35 - Number-ofjworde'in:thefﬁxpected,StetueiLiet{

‘@ 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 proteeeed.

' The status words are stored in the 1ocation which ie the sum of bite 0-17 *
bite 18&35 + processor base eddrees.

C el et

K c ,v,; W ! ff
x'v Bits 18-35 - These bits are zeroed wher the CIOC command is executed. The;th

Monitor ‘stores information in them 28 followe::,*LE
Bit 23 - Sequence Complete bit. This bit .is set to’ 1 when the number oﬁ

- Lnterrupts received equele the number expected or when the meximum veit time
;hna been exceeded.

)
4‘_\ K v R ‘ . .
DI f ' !

fnt;[:;.r'
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i
X

Bits 30-35 - After each ‘status word ie stored in the Actual Status List this "”A
field 1is incremented by one. : o : . R i

b

- W3 - The =3 Contrq} Program will return oontrol to thiq‘word_if‘"skip to next
set and an error was detected.;' '”V?; e

L
'
t . ; ,4' v

W9 - The E:::J co

this word if the "1oop" option
" is set. e :

t g i f_u,}

WIO - The o] Control Program will return control to thie:word'if optione'mentioned
nn in W8 and W9 are not in effect. . L f‘ . . IR
G e : .j';'q o

*. Input/Output COmmand Initiation For Md- 32 Testing - ‘

" Each time'the writer of a MD-32 T&D Program wishes to issue an I/0.command to the
'Q‘MD =32, he must do %o by a Master Mode Entry with the following call sequence'*= gk

oo

\17 118 291 30 35

000 000’00Q§000,011 110 = . ¢ ' 000 000 001 000 000 000

| " Ze%o?j C 7 !'Gommand j " Zero ‘Memory
e L B —— : _ Port ¥
T%“ , Diec,Addrese; i Memory Address

Next DCW Relative Address = . .+ Command EPE . Zero
= ——— T
- | Current StatueﬂBox’&torage Adr, :00. 'O'M”M' # of INT, EXPECTED
Ex Return Loeéiign 1f "Skip to Next Test" Option 1s set |
f; - Return Location if "Loopﬁvdption is eet'rym;uﬁﬂf;';iﬂh
o ‘ — ’ T T
i -". "Normal" Return Location .’ L

MME (30) DSU I0

= Peripheral Control wOrd (Pcw)

f] 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).
- CLOC x command will be executed after epprOpriate tests and initializing.

- First DCW Word A

W4 = 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 We. .
-,.will be modified before being tranaferred if bit 22 of W5 is set (see below).‘




o ) ; rage LL N o

i ws - Monitor Communications Word _

:_ Bits 0 17 = The monitor stores. the contents of the current status box in this
: ”'. tab;e when the interrupt from the drum is processed (and also sets .

- bit’ 20 of .W5 when the no. of interrupts llsted in bita 30- 35 are'.
received) ’

: !'.-.'.
22 -Ar% set to zero when the Monitor issues a CIOC.’

iBlt 20 is the Sequence Complete bit. It is set to 1 by the Monitor 3
‘when all interrupts are received from the MD-32 or when the maximum

wait time (defined in bit 0-17 of wh in the program header) haa ;
;been exceeded. L , f

.'Blt 122 is the DCW modifier blt. If'it 1s'reset therevis no
“{modxfication done by the Monitor. If it is set, the following
,opergtions are performed' E »

[

(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 alao .
to each DCW in the DCW list. - o

a.

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 hag been exceeded. ! If this bit’ BT
f.is 1, control is returned to the slave program immediately. N

f“'Bits 30-35 Number of interrupts expected - Thie field defines the number of
A - interrupts the T&D Program expects from this I/O command.: Control
w7 may be returned to the MD 32 T&D Program vhen this number of :
"}';.' - :Lntarrupts has occured. : g ‘

fEZWh - Return location if Next Test option set.

S i?,w' - Return location 1f Loop Option sat.;3

;wj;;W8 - Normal Return location. R

vrtD.f Print_and/or Type Routine -:‘

© . The person writing T&D programs will want to perform much of ‘his own error detection
*'..7 " and output error messages., This routine will allow the programmer to output an ,'3
. )7 [ error message via the Maintenance Console or printer (determined by operator option), -
.., . output information messages to the Maintenance Console, or read information via the .
©.'  Mszintenance Console. Communication with the’ Software: Monitor Program requires a
: . Mester Mode Entry with the following call sequence:

el ¢ 16 - 1'8 : ; 2.7 335
et " ' \ " ) : .;-:
Wl ¢—— ZEROS —— ' XX *000000001 o— ZEROS »
L STARTING ADDRESS X ! 'NUMBER OF WORDS TO

W2, OF MESSAGE 1 §——— ZEROS —————p! BE TYPED/PRINTED

;nﬁm7w3 CONIROL WILL BE RETURNED HERE IF "SKIP TO NEXT TEST'" OPTION IS SET AND XX= 01.
o "~ . CONTROL WILL ALWAYS BE RETURNED HERE is XX = 10 or 11. ’

">;“4“ CONTROL WILL BE RETURNED HERE IF LOOPING OPTION IS SET AND XX=01,

ws | :.f_NORﬁALRETURNI:OGATIONIFXX-OI;_V',-’g.‘ R j

o
-



T , Wl « MME TYPR (XX—OI) or TYPEW (XX=10) or TYPER (XX=11) v
C o ':‘ ‘, .
oo e . NOTE: MME TYPRI- The message will be “typed. or printed according to the type

< vs.oor print option. When this routine is entered, all of. the error options are

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

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

,L'the typewriter. If the print option is in effect, the control program will"
< interrogate the number of euccessive carriage returns and elew that number of
¢ lines after printing. . , : : :

vy .

| ME_TYPEW - This entry will output a meSeage on the Maintenance Console only..

' tO W3. . . g‘, A Ty »‘ Y ;

Console read command.  Control is returned to Slave Program after Console

Termination with status to A—regzeter. | .
H

only one DCW will be used for the type connect command.

o:.Bits 27~ 35 contain the binary count of the number of words to be typed out or

f“typed into.‘ The maximum number of words ie ?77 ootal.. . RS

' 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 thie word if
the "gkip to next test' option ie eet. : v , “

option is set,

" READ QUEUE _COUNTERS 'AND SECONDARY MATLBOXES ROUTINES.

'~ The purpose of this roucine is to allow the IOC T&D Program to read the secondary -
., mailboxes, imterrupt queue counters, and -duplicate interrupt queue counters.

; Communication with the Software Monitor Program- requiree a Master Mode Entry with
' the following call sequence._, ;

o s Le S | j"'2;7 3
| R | o Y E
:'. 4—— ZEROS—p ! 100 i 000000001 | ZEROS
' PUB 110c |
. ADDRESS ~ ! ADDR |
. < — ZEROS ' >
Cows| < ZEROS >
- W5 P ’ ZEROS .
wel| ZEROS >
. W e ZEROS -
LWB| 4 . ZEROS -
| % ‘ —— ZEROS = >

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

. Nome of the error optione are interrogated and control will always be returned

" MME_TYPER - This entry is provided to enable a program o ieeue a Meintenance i:

'\_‘ .

Control will be returned to thie word if the entry is.e MME TY?R end the "loop"r

= Bits 0-17 contain the etarting address of the message to be typed or the anut L
| area to be typed into. The message or area camnot be " cattered“ in wemory as"




S e e CoL o rage13
A "1"’_5,“,,w1'-'1~mmm1'1. BRI R

=, \‘ ,;"
'aWZ - Contains the PUB number (Blts 12- 15) and IOC number (Bita 16 17) of the queue
L counters and mailboxes to be read. H

N l

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

- - the followxng 1nformation in these words. , : .
) Voo o B , ) ’ !

coL . . INITIATION = | . %%Hﬁg}:
o5 W3 .‘ G ZERos -—-—--v QUEUE CNIR \4—  ZERQOS ———* | QﬁEUE CNTR
S ) . TERMINATION | ' , _DUPLICATE
- : e TERMINATION
,Wf_ e ZEROS ——P, QUEUE CNIR  |<— Zexos —> ! "QUEUE GNTR
: | SPECIAL 5 " DUPLICATE
. R . — i
G ‘ZEROS P ' QUEUE CNTR ‘4-.—‘ ZERQS =Py ] Qﬁ%‘églék y
< CONTENTS OF SECONDARY MAILBOX #1 N
< ———— CONTENTS OF SECONDARY. MAILBOX #2 by '
< : CONTENTS OF SECONDARY MAILBOX #3 b
< : CONTENTS OF SECONDARY MAILBOX #4 - 3
. :

‘. _SIT QUEUE COUNTER ROUTINE

- The purpose of this routine is to allow the IOC T&D'Prngam 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 Ats duplicate

“following call sequence. ‘ o TN Y, .
S R 15 148 -2"7 U303 35
e R S J 3 1% .Pl.

W |¢—— ZEROS ————— |1 0110 00.00 0 0 0 1g————' ZEROS -———p

S — SR | O .

. . - " , ‘ " ) ) ' SR R R
2o < — ZEROS —m—r’ > XYz . 00 | comwr| .
. n ?“ S . :

W - QCTRS

;-ﬁﬁ'Bits 27= 29 . Type of interrupt counter to store value into.Aﬁ~‘ ’_
o o Bit 27 v = Initiation SERE i 4 5“
Vit Bl 28,: --Termination vy

~8pecial " ol A :'*““'""““ L
T This value will be placed into the queua counter deaired and
dts | duplicate.ah‘:, , ,

Bl 29
| 3{V31t5,32f35




Y P12 14 18 - ﬁ27 35
I - ; " ‘ | v
e ZERos-«-l-m--a» ' 1000 ! 00000000 L N——ZEROS ———| -

S L0 56 - 12,13 17,18 . o 35.; i
W ;%%%%%%74—-~23R0‘f-———%>§ 11000 | 000000001 ?—zzxos~————-ar ’
'fﬁiﬁ'WE M| 00 MXXX | Channel No. ‘ v Zero |

s o | LPW Word A | |

T  LPW Word B

;; wE R |  DCW Word A

5¥ w€_’ o DCW Word B

"'f3“w7" U0 Returm Location

- OUTPUT LAST STATUS

- Communication’ with ghéuthen86£tware Monitor Program requires the below call sequence:
; O - . f _ ~ .. .

-

0 B V- i8 27 35, -
¥ | ’ ! .
= ZEROS =1 1011 | 000000001 !9—=7IR0S—p | 7
‘ : , ' NO. OF WORDS TO BH
START ADDRESS OF MESSAGE . 1< ZEROS —">! YPED/PRINTED ¢
S : s ~
CONTROL IS RETURNED TO_THIS LOCATION

P

- READ GI@C LIST AND DATA CHANNEL WORDS

 €'This routine is to allow the GIOC T&D Program to read the List and Data channel wordq ?f
‘oofox a consecutive pair of channels. The Software Monitor’mugt*be able to handle L
" this routine by recognizing the following MME call sequence: ’

This routine will type or print (according to option setting) the STATUS and ERRCR i

B HIADING of the last L/O operation performed by the Peripheral T&D Program. The iif;'

format of the messagé is the same as that mentioned IV-A. The Software Monitor does = /'
not interrogate any’of the options except the TYPE/PRINT when the routine is executed ;.o

CONIROL IS RITURNED TO THIS TOCATION

]
\

FLNT/TYPE WITHOUT OPTIONS

Fe routine functions as the TVPR vourine {IV-D) ewcert that the TALT AFTER FRROR,
LGP, AND SKIP options are ignored by the Scofrware Monitor Prograw., Khe cail

. . . v 4 " :
sequence for this routine is a Master Mode Entry as tollows:
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“Bit 0 of word 2 is the Modification control bit.. If bit 0 is zero, the words'ff.4pm

"V/4&3f*jfﬁir'are transferred from the channel mailbox. locations to W3, 4 5, and6, without - '

: "i:“modzfication. T S IS S k. i ' SR

'; If bit 0 is o e 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. '," C :

‘The Software Monxtor 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. : : o

”[fstT GI¢C LIST AND DATA CHANNEL WORDS

" This ME is similar to the one to read ‘the channel words except that data is
tcansferred from W3, W4, W5, and W6 to the channel mailbox locetiona. .The address o

portion of the MME word is 2510, . . o . -

:ﬁilt bit 0 of W2 is one, the processor base addreas reglster is added to the address "
» fields by the Software Monitor before the words are stored. The worda in the call

. s2quence remain unchanged. T e —

J§"OJTPUT LAST GI@C STATUS

7 Tais routine will type or prinmt (according to option setting) the STATUS and uRROR

_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 mot interrogate any of the options except the Type/Print when :
this routine is executed. - Communication with the Software Monitor Program requires

~.7 the following call sequence. ' g co Lo .

e i 1o 1w pr TR
m «——  ZERO — _»| 11100 [00000000}¢— ZERO—3 " (-
% £-£1;W21 Mask Address . " TE | e : -ZEBOR — v =
;;"ﬁfiw3v ‘ S CONTROL -IS RETURNED TO THIS LOCATION -

. nidixrﬂ‘READ MD-32 STATUS BOXES r i "' S PR

l;Each time the writer of a MD 32 T&D Program wishes to read the 18 gtatus Boxes :
(16 status boxes and lst DCW pair), he must do 80 by a Maater Mode Entry with ‘the -

f'following call sequence._.‘; L S
W1 000 000 000 000 011 111 : 000 000 001 000 000 000
.,?szf‘ Start A%;zzsg)for 18 Word Block ' 3 Zero :zl:f_yf; L
:E:WSﬁf} . o ffljgfﬂb iReturn,Locatlon‘ Lo fl,~-ﬁ ERNE
nl - M (31) RBLQK.En{1wiﬂrfl';?_féﬁj??t? l:#";'lif;\V'i'j?%fffZ:if?o

W2 - Bits 0 17 ‘contain the starting location fh the ‘slave program 'where the 18
_word block is to be stored into. This starting address, must; be even. The - S
'“block will “be stored ‘by..the’ Software Monitox ‘as shown on ‘the’ following page.uv :CE_




K
|

I

. : S - - — — 7 ,
: o ' el R
Current DCW Address ‘ F ! Status Q? v | Pointer
: — . Y
| Abnormal DCW“Address _ : 1 - Status - "
. \_—————-—\\:‘ . . R . ' ) ‘ ‘
e _ % L .. L e
') I . .8 o B : e,
[ T - : ; .
. o » ' ' i) . .
Drum Address . i Memory Address =~ -~ - |
I . ) \ ) T G DN ' i
Next DCW'Addréss !  Command E P Er‘1 Zeroﬂf,-;~-

~W1 - Bits 0-17 contain the current DCW address in the slave program (actual address
v absolute address + MD 32 Base Address -'Base Address Reg ) :

- Bits 18-31 contain status information. '{ U 7 1”‘1?,1 .

- Bits 32-35 contain a four bit code 1dentifying the last abnormal status box
" into which an entry was made. ' ; - O :
W2-W16 - Bits O- 17 contain ‘the address of ‘the DCW pair Whlch was. being uScd when f'
' an abnormal condition was detected (actual address = absolute address + MD-32
‘Base Address»- Base Address Register) Bits 18~ 31 contain status information.ui
"W17 -Bits 0-17 contain the starting MD 32 address where- data is to be read from or :
. written into,. Bits 18-35 contain the memory address that data is'to be written &
.into or read from (actual address = absolute addressx- Base Addre‘s‘Register)*,'

,,W13 - Bits 0 17 contain the address of the next DCW pair to be’used (actualfaddress
,”absolute address + MD-32 Base - Base Address Register);'

nleits 18- 22 contain the DCW Command.

rﬁ?fiBit 23 - set defines block size to be 64 words.
. reset defines block size to be 1024 words.

All addresses returned to the slave program by the Software Monitor Program
will be addressges’ which are relative to the slave program (ex., current ad-
.-Jdress returned in, first word = 1048 means the current DCW pair: was ‘located at
104g in the slave program) 'The Software Monitor Program will’ not calculate‘r
”u slave address for any. absolute address which is ZerOv'Or all ones. Lo

NOZE:

»
"

SEL MD-32 STATUS Bm@{ o

Each time the. writer of a MD 32 T&D Program wishes to set the 16 status boxes from ﬂ
bdata in Memory:, he ‘must . issue a Master ‘Mode Entry having the following'call sequence.

[ PR T: BRI Y

. L : - .:, v . o Yo
- 000 000 :000 000 100-000"* 000 000.0001 ﬁ-gg“0003000‘000;_j

Start. address of 16 word block

Lo -;__--

}Return Location-ff": ‘




vl - "(32) sBLOK . 7

K

the 16 status bees. Address must be even.
¢ -.\

. R

a W2 - Bits 0-17 contaﬁn the. starting address of a 16 word block‘&p be seo:ed in:oJ:‘
V.;v- .

if the programmer wishes to determine the, entries placed in the status
‘block by theiMD-32.' The Software Monitor Program converts all address in
the block toﬁslave address when it receives a MME RBLOK }f the addresses
are not zero;or a11 ‘ones. , F L, o

'Y.“’ . . . L ..',

RELINQUISH CONTROL FOR MD -32 T&D PROGRAM
e . . ’ ,
This routine is usediby the MD 32 T&D Programs to give control back to the Software.

" YMonitor until a certain number of 1nterrupts has occurred. The call sequence for
’.thls routine is as follows. :

— . i

o . 12 18 127 35

100- 001

— Zeros — 3 000 000 001 | <——— Zeros 7

' S : o o - * | Number of
“‘WZ <= - — - Zeros A B Interrupts

" Control is Returned to this Location

i R - . =) - - ——
EaS . .

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 ta or greater. than the number in bits 32 =35 of W2 or until the - '
‘maximum wait time for the interrupts (determined by bits =_17.0f W& of the
PROGRAM HEADER) has elapsed. - o




"f“ﬂVI;ﬁﬁ'RETURN TO T&D PROGRAM{AFTER I/0 REQUEST - The Software Monitor will return control

,;Y.if3 SYSTEM CONFIGURATION CHANGES - The T&D Program operating under é@ntrol of the
.- Software Monitor Program will have to have complete control of the Peripheral,-
I0C, GIOC, or MD-32¥§¢ is testing. The Software. Monitor Programiiwill have to -
. celete a peripherall’from its system configuration when an on-line Peripheral
. T&D Program is called. into memory. If the T&D Program is an I0C'or a GIOC T&D
.- Frogram, the Software Monitor mws t delete the entire IOC or GIOC from its system
.. configuration. v I : S L -
o A ' i -
" The Product Service man should have the capability to delete and add to the .

t

"¢ . 'Software Monitor's system configuration through the maintenancelconsole,
' . : ! : i

- +to a T&D Program in the following manner after the T&D Program has issued a MME
iIf0r T : ) ‘ "
"7 ~A. IMMEDIATE RETURN - The T& D Program may set a bit in a MME 1/0 which ;=

.-i. means it wants returns to the program immediately after the Software ;
Monitor has issued the CIOC command. This festure will be used sparingly

© by the T&D Programs and only When it is necessary to test certaia
-« functions., i

, {f NUMBER OF EXPECTED INTERRUPTS IS RECEIVED ~ Each I/0 command will A
.. contain the number of interrupts that is expected from the execution -
770f that I/0 command. The Software Monitor may return control to the
" T&D Program when the number of interrupts received is equal to or
.. greater than the number expected, N

- C. _MAXIMUM WAIT TIME FOR INTERRUPT HAS ELAPSED - The Software Monitor o
i Program may return control to the T&D Program if the expected interrrupt

- 'have not occurred, but the maximum wait time has elapsed. This he i
' condition implies that an interrupt is "missing", and the Software

Monitor should output a message to the Product Service man for this.
condition, o

i
I3

‘ TOPERATOR 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 -
)2§;;rugj(up)g"6eg section 8 for console option). ' s

~

A, ERROR OUTPUTS =- Error messages may be typed on the maintenance console -
v++ printed 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., (Comsole control words = TYPE/
" PRINT/ BYPASS), oL : e

. . 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 provided by use of & -
% owiteh 35, A halt after typeout will ocour if switch 35 1s false; no
o Low.stop will occur if true, . To proceed and halt at the next error, toggle:

:;P;j. . switch 35 true then false., To run without halts, set switch 35 true, . .
oo * ', * (Console control words = HALT/RUN/GO), i ' s S

MR




'SLOW RATE - A delay between I/0 overatlons may be usef%l 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
- 1I/0 requesQ, (Console control words - FAST/SLOW.) ﬁ

'SKIP TO NEXT TEST - If a particular sequence of operations cannot be
completed because of failure of a previous function, a skip to the next;
completa test may be effected by setting switch 31 true. This option

R L effective only follow1ng & typeout, (Console control words =
-~ SKIP/NOSKIP. )

“;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 -
.5 29 true, The|-restart option ia effective only after a halt after type= -
"l out. (Console control words -~ START (RESTART)y TEST - PUB-). -

TwT&D PROGRAM CUTOFF - If switch 32 is true (set), the software monitor
L will not return control to the T&D Program'until the switch is reset,

al

CONFIG., INPUT .
ONSOLE comoz.
INT/TYPE

9999999999 Iy PRy 9 v 9 q 9""9 IR ST

0 1 2, 3 4 5 6 7 8 9. 10 11 12 13 14 15 16 17 18 19 20 21 22'23 24 25 26 27 28 29 3

9
0

A

5 < JEE—— R R O

" PROGRAM GUTOFF—

- LOOP

fsm)mse — 1

PANEL SWITCH, SUMMARY
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."'VIII. MAINIENANCE CONSOLE CONTROL SRS

’ . . '

b

, Certain functioms, normally under panel switch control, may be ggansferred to the '

.. .~ operators comsole by, setting switch 24 true. If such is the case, the following '
! vocabulary will be .gttive when a console request is geceived. ot

e e Vel . . . ' b T

S DR | . : ' I S

“ ABORT - causes an abort with a memory dump . : el
<. BYPASS = suppresses error outputs. o et

. I S
e e .

. FAST = mnegates SLOW option. ‘ . S
- GO ' = .used to continue after an error typeout, but stop ° . .
: . after the next error. . . S s e
. HALT .= - causes stop after error typeout. : - L d:,”;;i
"100P . '~ causes current test to be repeated until NOLOOP entered. . +~

.- NOLOOP =~ negates LOOP optiom.: . o .J‘-(_,“ﬁff'f'
 NOSKIP -~ megates SKIP optionm. ‘ ' S

“'PRINT = causes error outputs to go that prin;er'on lower . .
- %, . numbered PUB. B ' ‘
PUB . -~ Sets entry points for PUB testing. :

'RESET -

L = clears all console options to normal.
%" RESTART* - restarts T&D Program. ~ ' e
“.RUN -~ - eliminates halt after error typeout. . ot
¢« = SKIP ‘e causes skip to mext test following error typeout. R
“. " SLOW = sets a 200 millisecond delay after every 1/0 command issued.
- START* '~ synonymous with RESTART : R - .
~.. TEST - used: with PUB (above) to start at a particular test on R
B - . that PUB. e.g. TEST 2, PUB 1. . TR : , L
TYPE - causes error messages to be sent to the yaintenance Consoleﬂﬁ.

*Effective only during halt after error typeouﬁ.fjfﬁf }_   Jbiﬁaff:l‘;ﬁ

" INTERRUPTS o

“The Sbftware Monitor must handle interrupts caused'by‘a T&D'Eroéraﬁ“differently"h
" than those caused by a regular slave program.. The differencés that come to mind"
“at the present time are as.follows: =~ = : ' : - L

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

*u'B.~:Status information will be sent to the T&D Program and the Software o
e 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
interrupt does not occur within the limit set in the T&D Program Header,
output a message to the Product Service man telling him of a missing .
interrupt. - s . ' .

.’ RESERVED AREAS ON DISC AND DRUM DEVICES .

- It becomes necessary for T&D 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 aata. '
The reserved blocks, that Software must not use, for the different types of daevices -
are as follows: L g L S St e
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