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7. Perform off-line diagnostics and utility functions. 

This thesis discusses the design of such a Communication -

Interface Syimf!:@lnn'l in an airline environment. Pan American World 
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The airline industry has a major commitment to third genera-

: ·~· tion real-time reservc;1.tion systems. Current research in this area, 
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:refe:rfe4 to as The Airline, is installing two IBM~360 Model 65s in an 
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on-line totally redundant configuration~ This system, known as 

PANAMA.C/360, is shown inFigure 1 and henceforth will be referred to 

as the central computing facility or CCF. It will be noted that the CCF 
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... with a guide as hardware requi~_ements are developed •. Considerations 

for._hardware choice should.encompass the following features·: 
~- '· 

_ 1. Op er a tor ·'c_ontr ol Console ( QC C) ·."·_:·:;·f , ._. . .... -' . 
' t, J' 

• • ' - ) '. ~ .• •. r 

........... ~ ........... , .... , .... - .. .,._ .·... , ..... ,·· .. ,, 2. Real~Time inte·rrupt: clo·ck . . _,· .· ,-:·.·. . ........ -,·,,.· :;; 
. , . : >:i:. ) . 1. ~. : . Direct memory access availability and : · · · -c · : ·\{;· >:.:: ·r . ,: .. 

;{i . • • _--; ... -':~-.c:.'7 . ~ . ..-·: , ... ,r - . • - .. , ~- ., :· • . • . -

~-- ·. - . ·:.· _- -. ···J_·)==~· .. ;l .:···r~·- ----.:;~. - - .. -·--. transfer rate . ·~ -- -- -- '-~~-.----- ::,::.a · ... : . :,,:<·· . > ... ' 

· ··· --· _; -- -.a,· ·4-.------------M_----emo:ry-- cvpl_-, tim-e -c· - ·.--~· · - --·.-------.--------c'-i-· ·- :'. .-- · · ::·._.... ·· ' .. · · ·· · · 
J/ ~ --· ' ·, l•; I ,' 

-~• ·. · Memory wof 4 size - · ·.,-:· · · ·:. ~.: ,· ::.i_ · .. 
p, · · .Co:r e size · · . ,, · .. ; ·· '. · ·'· · 

'• ' 

. ~ - ~. . 

7, ·· Jndex anq. general :registers _ .. ----, . . ; .. :-.".<: ;--· 
I , , •• ~.~~ --,:· .,'.. -~----:-'

0
-.,1~ i .• 

•• f • • -~-, · +ape unit functions, speefl and density · · <: :~·-.. · ... , •. · 

.·· :t..-' 

.1_..,, .. ··_ _·.r - .. 

.''", ..... ·.-:. 

9, · Pisc Size , ., · , -~ 
I ' u_, fl • • . • :>••" _:.:,_, :·'. • 

l Q, Jnterrupta_ · 
. " ~ .- . 

.. :' ;, 

. . . 

l.l, _ lpstruction B~t ·· .... · --- _ .. ··,= 

l a.,' fl e Start a'pni ty C •• : --·"_ ..... _ .... _ ... , ................ .. 
___ ....... . , . 

. ' 
---- ·-···- -- -- . ' -~-- ·-,----- ___ _. ___ ' - --- - - -

___________ l_ _____ •••• -------- ' -~ ---~--------· 

· .: ,· - . ~vepiqc1,l _gq~ls are -~o ·be abl~ to lnte.rface with ~J. fully duplexed __ . 
', . ' . ~ • . • • . f '. • . • . '· . . . • -: • 

.. . ... _,. 

-------••··-·•••-- •· ". 'r --••u )- ,-·, --~---··•• 

.... a .... , •• - ..... _ ........ =-~,--- · Jllgh-~p~eq iin~s ai 2000 Elita Pe:r Second, one- 2400 BPS fully duplexed 
i ' ' ·. • •• ' • ~ .. 

,_. · .. .-
• ' I••• 

<' ". 

<. 
~SS ffiS{§J~~se Jine ancd1 .twa 75 Baud lines for read-only teletypes. 

' ' . . ' . \ ... . 
. ·. ; 

. ·, 
: -.· 

, , 

~ach C!Jffi~~¢cation line ls capable of handling up to 10 terminal· 
• '.' I'' : ~ _: 

. . . 
,· 

' ( . 
interchange units-. Each te,i-minal interchange unit can be res~onsible . • I. 

:--· · --. for up to 30 agent sets. In this system app.roximately ten of ·the 32 lines 
~-------;------::'._--~~--------;---~----.----------------------~-------'-----;-;--'-., -~"---'---------

1 • . • 

.. -.: -·-· __ : •_ ... ___ ' --- . .. --- - -- ·- -- -~ -· - --- -·-·-----. -

.. will be"for re_servation agent sets and ten more will be allocated for cargo 

________ ..,_--_· --~ge_nt_set.s_.__ The_r-emainingtwelve lj.nes ~ill be availab~e for.expansion • 
· .. '. _.-: ·. 

..... 

- . 
I - • I • • 

t:- -~~ ... ~- -~ -o~e termiri.af irit:erchange· wUCservice ·each lilleamf 1:~n·a-gellt -Sets--Will-'be .. ··• C -· •. • •. · •. ·.•·. 

----· ----· - -- -- - --- .. I,··;·--.-----·- ---·-----

. ·: . . ' ~-' ·· .. -
-~---------~- -~--·- ·-· · ····-----------··· ... --- ---~---·-·· ..... -·------··-=--- .. : __________ -·~--· ·-- ····-----------·· ----- -·--- ---·----- -·-·---------·- --- ---~----- ---··-·-

. - . . . \. 
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. . .. , 2 
~. .J ,.,. .· 

· · __ ... operator mes'sages from the· CCF R~servation and Cargo System~. As -
. .. . . . 

: ' l. ,.-;:; 

', 
. ~ - ~ . - ·.· .. ... 

-·-- -. .. ·: ..... ---:,~ ~ . • I 
. . , .. -· 

,<?-._ ... well as _interfacing with agent setso teletypes and-CRT sets'{see Figure~3),(. _.·- .·,: __ :_, 
' 

r , \ . O , 

·· .. th~ Communi1ation Interfa._~e Systeni must interactwith the other systems · 
• ' ' ·, • • •· I . • 

;, t • 

······ ............... · ...... · ". 

. ' . 
~- . ' 

, , ' • · .. 'Ji 

. . ' ' 

· describea earlier'i . . >?:, 'i I°,. : . , . 
..... ··.··,11. ·., . . ' / ,·,,,'J, . . _ ... ,.,,.,,.:, .. :n· ~····:·~;~;.·_··:··,··· .. :··: .. :"._::::::;;~;,""······•· .. ,.· , '' .,, ..... 
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_Operator Control Console 
.... --'. 

1, .• ,-. 

' :..1 , ...... · ,' 
1.' • 

.... ,, ..-._--·-· ) 

I 

· The operator control console should have a keyboard type _. 
. l . . . . . • . 

' ,,,n•'., 
I ' . -····- '·-·· ···,··-·· .... ,,~.----··-;· _.,-•r-•· -······---"• ... ~--- • --~-,-·· ....... ,,, .... ,· -··:·-· ... ·:· ·-~--~~---- ,;_ ;-·,-..; .... , '-··_··:· ~ . 

' 

l 
l 
L...:·,. 

. .... 

. , 

.., 

,o 

entry unit with a hard copy !record of input and system messages 
. ."' ' .. 

.• ~ • • ' "'"-'"'·""-"~,_~,',_.,_·,,.,.,, ..,.,_ • .,__~~--~" -~ ~,-.~-"'-'-.,~,,.....,, .... ,.,.,.. ............ "'-""""-"'-"""'·.·"' """"""--== ..a,.,,-r:,.=.o,r::i:r.n • ., . =- :;~~_,,,::-,,:..-..~-,,,, -~ .,., ~- ~~ =- '"' --•.--., .,_,_...,,._ .. ..,, .. , ,u....-< ._.,_,_ __ .._.,,,L..,, ...,.. ,.., •-L " - .... ....,,..,, = - • • ••••• ,-. • • - -;, o;: , •c">;-,, ..,,,. ,~. :a. '-"L<·,--. ,_ ... ,__.,..."'-" •"'"""'" • •~ • ~ "· "-' •'""• 1 ,,.__.. v,' '' ...,.,., _,.,. · ·" , • • "> . 

. available. Although not es·sential, a CRT can provide intermediate 
' 

· .. messa.ges of a transient type to the operator. The·se r;nessages may · · 

· be recorded onto tape· .. (magnetic) or TTY for later- ana:lysls if desired • 
.. . J 

• # 

·: · - Hence we choose a CRT and a KSR TTY. The input keyboard and . . 

:· ·, . 
• ·e, 

•, 
-,,·,. -.. . ~, 

--~·· .. ·, ·•, . . . 

.... ~ . 

.· . -~-· . .-. 
. · ... ·-, ·· .. . . 

' \ ·_~ . 

-- ---::~·--~-:--.~--"--_- . -o"utput ~~vices s-hould have twenty·-six·alpha:- characters,···· ten numerics--~~-- . , ·. . ·- ' ,· .···'!:,.' ·, - . 

-~~-~~--- ---------··-----.:. ..... -----·· -------·---·-·--------··------~---:..._ _________ .________________ --- -------------------------- -- -------- __ __-__: ___ -----. - -- --------------------- -------------- ·-·-- . .:- -
' . 

: • • ~ T ,.,. ' "fa_. C • • . 

' . 

__ and nqlllefous special and punctuation character~. The special keys_ 
\ \ 

' • I • ' .- .' •-'" 

v. 

'5hould fnclude frequently useq. f~nc.tions such as inser·t, delete and · ··· I 
. r 

f~place,. 'l'pe CRT cltsplay ·mcatrtx allould be 102,4 char;acters. 
. ' .. , '. ' . ' . 

----- _. -___ - ._· __ . --- ' 

. ., ... 
. • ·-· 

:- ··---, __ ,._ __ 

' 
___ ,t; ·:-,,_ ... -~-· '1~ .... - •• • 

;: ~ 

- - . . . -- ~·- , .. -- .......... -- ----- ---'----' -.,..--~.- -·~' - ·:--c __ · __ --S!nce f~c~lons sµcli. as polling musj .be carried out in very SrI?:all - ... •. j 

.. 
. '-. ! 

u . 

_---~---c_-.------_ ·--:--·.· fpc:rem~ni$ of itme,. a ff:!al-time t:ni~:r~qpt ciock is. nec·essary. Assume·--~-~---=--~+-~~---.°'. · ~-~~ 
' . ' 

tis ·:the basip ~lme in~reme~t cycle, of ~e clock." Then it will generate 
. ' 

.an interrupt every 1/(nt) seconds, where n is initialized from the. 

' •- _; ____ -- ··at -- ..• _. - -

· operator control· console ._or under :program control. The clock may be 

.l . 

used to produce time information which may be made availabie in a 
r , "'. . . 

.. .._ ... 
------- - ----~ -~ ~~-~-- ------ -

lo-bit register for reference~ Since the ·date and time are to be loaded . . . 
. ' 

at initialization time, the date, J~ian or otherwise, can be in-
. ·.'.· ·.··.·•,·\·',"'."'."\" 

I> • ._ ' ' ---~ ____,s---.tam-pingineoming- a.nd--outgoing m-es-sages----and··--actupon··tirile··il"..itiated··-_-_ ---~~-·-. _-· ·: .. · ~---~·-·-:···-.. ---·· ------·--~----.-------------~~-!! ---- - ' . . . . . . . . . ' '-_,- ·- .-_:,,, .. 

.,, r 'J. ,I' l" . ' . . 

· mes sages at the prope_~ tim_e~ !,. ,· . 
I . 
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.· '' 

~- ~ . . ::,.· .. ,. . ... \ .. ,. .·.:.\,.:.- .. ~·:;-~~~-~·~ ': .' 
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Machine Speed ·and Utilization ,, -:-, . . ' 
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1'1 

... ,.:..... .... . .. In Appendix .I a. dete~mination.tliat the average agent set;transmits 
= 

I 

• ;:i ' '. 

'· 

~ .• ······= <··~~- ... On~ 96 character hlock/minut~-is made. AEtsum.inga-1 Usec~cycl·etim·e·-·· ·. ·;, ~··-· .. i 

. - i 

, I 

,.J 

_' ~ 

computer, · the calculation which follows will show the workability of th~s 
' 
! . I 
l 
l 

' . ' 

l , ... system~·--·-···-
t 
l 

, I 

. \' .... 
. . . -.... 

At ten agent. sets/terminal inte:i·change and one termin~l int_erchange/· .· .... , , 
I' 

i 
·• i, ' .·· ... :·; '. line, each line transmits 960 characters/minute or 16 characte,rs/ second. '' \1 • ~- ·· - - · · . : · ·-," · - -··- II ---·-···-·---·---··- ., ______ . - . . ..., 

J 
----~-·· . -~----~· ~---,----- . r -.-.· -----~ .. ··. ·_-- .::: · ~ea.cn··of--ffie·--zo--1Tnetr-ansni1ts-continuous-iy;-~~-a·-~20 cha;/ se~~~~l 920 bits-/ ' . · [ ,· - "; •• -. • • I 
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!' l ..... 
: '' second ( 6 Pl~EI 
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= 1 char) will be received at the CIS. This corresponds to ·' .. :,· 
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!· 

r 
' \ ! 
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. ': '.:·- ·. 

. ~ ' \· . . . 

~ . ~n.e cbaracie:r ~very 3 milliseconds. It has been estimated by users .iaijljliar · 
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;.• ' . .. 

•· ·-- i 

. ... ~ with the pDft-516 that proces.sing a single character into core buffer 'will ,. - ,-. 
. . ~' ' 

· · ·~~\·. ·.,.· requi:re abQ~t 75 u sec; thus, 2. 925 ms are left for th~remaindei" of the ' • • 
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- -·· ·- - ... ,, ... ~~-. __ : ,-
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machine time, for a ftystem with 200 agent sets . 
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. . -~ The characters must be transferred to the CCF for final processing. 
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1 memory cycle (1 u sec) per character .. Thus the total I/0 transfer time· 

overhead remains on the order of 75 u.sec/character.J._ 
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Dire ct Memory Access . 
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. An. .. address count~r a~d range counter for eac;~~- channel ~re necessary.· . 
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_After deter~inatidn, ,. handling pre.cedes in the\pre-defined-tnanner.' 
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.. Various .uses of interrupts serv~d by' the Interrupt Processor, Module_ 
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. include· signalli-ng wh-en·. the primary--input-buffer--is--ful-1-and--initiating 
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The instruction .set is divided 'into seven areas ·listed below.- · ----- ·· ------. ---:, ~------~~.-- .· .-: , ·-
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a. Clear A· 
b.· L.oad 
c. Store A 
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SOFTWARE SPECIFICATIONS .•' 
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Individual problem:· programs will not be detai~ed, but rather the specifications· · 

they must·handle ~ill be discussed. 
\ , 

Programming Language-
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~ .. - . 

'· ,·,. ...... ; .. ' 

'. 
. '•, :" 

.. . 
• ·". t - •- ' 

·:... l' 

' . 
. ' --· ·- - - ---- ··-· -- --- -- - -

. ' ' 

' 6-, • - '. 

-,~ 

repetiti_ous cycling of programs and reasonable limitations on core ·size • 

ff · The ·choice, whic1t is between a combina.~on of assembly and ~high-level 
- .. 

. l 

I 

ii 
\ 

[ 
I 

r 

I 

' ··1 

I 
JI 

1' 
) 
I 

:i 

. . ...;.,~-·---, ---- .. I ~------~~·-··-· ---------·-·-···-------~------ -

... ~ 

i ' -.. 

languages or solely assembly languag·e is not difficult to make. 

Supervisory programs will necessarily be written in the assembly lang~ctg_e . 

of the machine or an efficient code generating high level language- if ··-~- - ., 

· __ -,- ~-·-.-··.~·available.· A low~level-language.will also reduce time, increase I/0 . - . ' .,... ---~ . 5 
transfer and facilitate linkage if us·e,d,. throughout. "Repeated use· of ·routines 

•. :1 

' I 

'I 
~ 

' I 

. - : . I 

I 

11 

1

11 

: I 

I 

I 

d 

---- ---------------------- -------------·--------- - ------- - -·---·-------------------------·---------·--·----------·-·----·----------·---------····--------···- ...... ·--··----------------· --------r --------:----·-··--·-··-·-··-------- ----· --=~=- = . -c \Vilt ea"S1Iy-undercu1:tlie~a.dditi~~al pr~~grainJ.nillg tilll.e re<luired for -- -----,-,--~--~~~"~-=~: · 
.. ••··,., ,no···--·•-.-,,.-.-,-----.--·-~-·.,--·•·••-.-.-··· ·''"r•s•••.,.-.•-.. ••••••,o--•-.<•,<,r--~-,-.,,,:c .. :,•.,•-i."~--""'-T"»'•...,.,•~•: .• _ . ........_:_.!;-=.,'="--, --. ~~·~".-.£~_.,_,,..,_-,-,-,,,._ 

1 '""" ---~--=·-=·=:.-=-~=-~-~-=-----=-.:'"'""~""'"'"""""'_. ------. ~---- ... , .. _·-- ·~-.- .... -•-•--,-~; .,--· '."·' •' '··.·':'---'"' ••. , ... • -;_- . ..,,·-.-.-, ,, • .,-, ·,·,o;,;·; o..L¥~~co,ct; •·"·'-'"··;.v,,•,,-,,c;, o, .. -7."•-·r '"""- - ...• • ,.,. ,.,. ... --- =·-• • ·---~••··--·1~ ,.-••-,-,--• .-_.,-,-~~- ••w,·•-•""'"'"''·"--'l",,.....,..,._,._..,.,._,.,.~.,.. ~-··•• -·--.-•"- -,-- .. _ •. ,-.-,-_•n•c.• ,- •. - ··,·n,- ""'""••-··~··:• ···re'"""•"'"' 

...,...-- ---·-~- ---·------· ~---_)_ - ; 

ass,embly versus high-le.vel'ianguage. 'Therefore, only an ass~n1~ler i_~~ . 

....... 
~ ,,: .•,.,_ 

. - "'."-.'-: . 
-----"---

... - . nee.d~d, and .... th.is may ·be either the manufacturer·• s Qr a user written 
I • •· .,._ ·. ,· r .. ,. - . . . . . . ___ .. . . . . - . ..6 

· _, .... L{.'~<-:. ·; - version. M-ost small computers. now are available .with at least· an assembler • 
"( 

'\. ' ~· . 

' , . -,-

' ".Ji,~., ', ~ r , .. , 

.-. 
..... . .. 

• -
p ' • • • 

.. . •· . ·. ' .. ·\_'. - . 

1- ~ . . 
' • ,. ~ , • - • I 

• •,I -

. , -
.•It,. ,::,,..-:, .. . . . . . , 

. . . 
' . 

' I'. ) '.• '. ,lo-

I •:·Ji{-.·.~'.\ ' '· .. -,·1·•.: .. ·_, .. . ·.' '. i' \ ' .. 
. . .. -~· . . . . 

.• ';,· '-.t" 

'.. ,. • • p' .1 '. ' . __ ·, .. ,' 

. i' { -_'~' 
.. -· ·,· '" ·'""' 

. /.. . :... . . . ~ . . . •:. . . ' ·. ' -

•• ·. ' ' ' t ..... . • ~ . ' •. ' 
··/. '·._,.".'. ,. I o ' ' ' ' •- .. , ' ••• ! /' .. 1' 

-, --~ ·; .· . , .. · '. •• :' ' ~ ..,. .. -:·,·~-::~ ·,. .• . ' ..... ,_ '"'. .·, - . -·. -_ ·.~- ' . ... ' . . . ' .! 

.'.•)/:' : .. '. •'·1·/ ':.' ····>· .. < .'<\//,</'.:' ' " J ..... 

.. ~--
!1.•1:-,.!J',,•1,1., .~, t ... ", .. ,fl 

/ I• ' • ., ' • " • _' ' <::._ ·'. ' '::• ... 2. ' 
. . . :· -:, ' .. . ,·: ·, 

.' . . . ·-. ~- ----~.' . 
' ' .... .. . : ... · . ' ,- . 

.. 
' 

. ~. / ,,· . 
' .. '., '.., ·: 

··~ ' :". 

• ·-.-! ·. 

·_,,,._. .. 

~ ,. .. 1···. ~- .. :--·· ·- -· , .· - ~:~~.-L. 

'.,, ••',·,·,. 



J It! 
J : i i~ ~ 
~ . ·j, 
J 

· '<, . 
: ,! 

_J • 

J . 

• :I 

. r. 

! ~-' .,_ .. · 
-~--'->< _.__.._____ •· -·---,• '-., ..... , .... ~---·--L·•--'' _C ,-_,_.._.,_ •, • ...,...,,,-_,,, .. ;'..._,.; ;.:.. . ...:., ~-·a,.,.-,._.;--., '• -- •...:_-,' 

,.,_,, .. , .. _ 

. -~' 

page 16. 
. .. 

·- . .• 

. .... ,,'.''\/', 
,, ..... , .. _ 

· Figure 4 shows ·the··major program sections while Figure.-5 outlines . . 

, ........ , . -,•-·-. - •. . 
I -------.---·-· -·-·· ·····;· -··-·-- ...•. - -------

.. _tb.e co.~trol group. 

--,-- .. ·--·-··· ... ···-···-----:·--·-;.:··-· 
.. '}. 

. -~·· .. -- . 

- - . - ----------------- - --.. -·: ______ -~.·-. ' ·.· ...... : . .::,~-· : _·_ ' - .- ·:-... .·------------ . -.-------- . 

I . . 

' [:11 ; - -----
-----· - , • --~,,,,-~~: ~~:__,'.,-~~~---·_ . =-. -~~--~-~..::~"'-~-"'"-'~' .. · -- , . ' .. ~~-~,c.,.~-.,C.;-~~ ----;~ ' •.. · "'.""',c·-~'-,-,,~--',o-•><«,=_:.~,-.-~--·-~·'-••"~"=•< -~:-,'·:•:• r,,;;e,,,. :.:~ _ _,_,,i~~--,/,,:•:.7-,,.L ... ,,C:., ==~ · ~ ·.-' ~- - . ·c .--- ,-._~- fJ:.····1n1tiiilzaiion -~ , , . . . · 

·~ · · · · . The Initialization Module Will requir e-1t start time· the foiiowing < 
,·, 

.-··. 1;.:, 
~-·.-. 

. , e~tries .which must be alterable during· system operation as we~l: ,·.· .. . ;_ ~-' 

. 1. List of lines to be polled and .characteristics 
Z. Data Buff er Size 1 

'.Y . ·If ' 

\ .... ;_ 
t .... . 

. I ' 

·,-; ··_.: .. . ' 

-.- -- -1'-~-·-·x __ .... ' . ---· . -~ .. 
•;, '. :.;.' • I '., • 

·:,;· .. • . ~ 

' . . • J 
. '- ' ., ~: . . .. 

~ . \ .:- _; , "'. . . 
,- I • ' 

•·. • . ' -fl ' - ·- ~' ... _ _:_~-~~------ 3_. ·- ___ ··. _Diagnostic-Logging Volume: 
----+- ---------------•. · . -~_.,:._ ... ,.· ;.--.--~---'--~,--;--------·: 

•• • . . ' . \'' 

' - ·--- .---· - . -- .; -- --~---· ~---..---=~·=--=--".C-='--"..=:=.-9'='°"'"---·-..:.==-=""'----- -- --- ~ 
.~~-~~~~~'":---~--~-·-·----·----~~~-~a-mount of di~g~ostic·· data to o·e provid·e-a~----To-vary ~------- ... " · 

·. J 
·_ •i • ·' 

,.. . . . ~:.-
..:___ ---- __ "! -- - -···- -.-· .. 

... 

·.4. 
s. 
6. 
7. 

from none to real=time response~· · ---- .. ::; .,· ··.~:Jc .• 
Recovery file = create. or not ~ ·· . _'.._: · . . .. 

·1 •• :· • · Time limit for :response of each communication line . . .. ,., i,._·. ·., ·"· Month, day, hour, minute, second_. ~. - .. ~"\·--~-/, .. -, ,~ .. , ... :: Hard copy of diagnostics desired - yes or no · ·, .:_~--- --:: - .i 

l . 
'1.. ; l 

j 

I - ·- ! I 
The module should have default parameters for the ~bove:. ~·ntri es ... _ . ___ ----··,--:·c.....,. · ~ _·: .. -

'L ! I 

I 
( _ Creation of the recovery file on disc will enable the System Pr~g,am~-~:... ____ :~--·. -; ·. ···· ·· · · f; 
r 

Loader to provide instant re-start for.the system. The entries . - :. - · --, 1c 

provided at initiali~ation time as well as any default parameters 
... 

- -

f 
1 

~ I f; I 

! I 
11 
~ I 

kl !1 , 
I 

\ assumed will be loaded on the recovery f~.Je. The Initialization . ' l • - - - - - - -- -- ... - ---·" _,_ -· ' -~- ---- .. 

- '· .· . 

• 

.' ! 

Module is to be part of the utility set that is loaded by the System 
\ \ Program Loader (SPL)~ All programs will be loaded by the SPL ~ 

except utilities such as· Gore. Dump and Co.re .Flush routinE;,S ..... 

• 

(described below) as well as the SPL itself, alt of which will be . . 

~ . 
I 

I -..... . 

' . ' . 

t1 
(1 
i)-
1· 
I~ 

!J I 

fl ~, 
~! 
0 
ui 
I ·- -------- . ·-. "'fl 
ij 
~l 
~ 
!rJ 
WM 

U" -,(I ,~ 
loaded by the ·Bootstrap File • - Q r~ Thi~ __ f_!Je will be loaded_bY-_ a __ .switwc.-.a.h.....__ ____ ...;__--c::----:---m-1i1 

------. --·· - .-

- -· ~ . 
~~~\ 

•-"-.,._ .. ·."'-·.·. ------:---'-t-----· ·--------------------.--------~----- --·---------------·-··----- -··,- .. . , ... ____ ... _ ...... -- .. ···:·--·--. ·--· ............ -............... --------... _, . I ·. ----~ .. 

-----··---------····-- - --·--------------· ............ ,, ' '' : 
~i.i 

,-,:--:-- ---- --- - ~ - - -- --- . - -------·--····--·----------- ~. ,, 
- - - - --·- ---- - -------- ~~ ~; ____ --. -- -==-=---~--,---=., c=----~~ the O ~rC3.tor GQillI'91J;9Dsole.. _The SPL will load from '.Elither tape-.,;>.:_· · ·. · > t 

. ;., . :- . . 

t-G~ system, tape loading is useful during .diagnosis and testing of ~e syfJtem·, .. '.'·-·. ·.:'-.. ~-- ·,. ; 
· and will b~ available, . · . · ··· · . . ·. · ~ · · . "· ;::: ·. :: .. ··· ·~ 

•f , 

'·-
' .. '·· ... · .. 

-:·: .. . ' •-,.. C • 

. : , , c · .. 'ii. , . _ ·. .. , ; I . ' -. , _ • . 

~, "' ' . 
. -·. . ... 

' ... , '(: .. 
· .. .'.: .. / , . ,.: ·.. .. . '···-. 

. ": •' . _,- ; } :· ' ;- -_ . . ~-c:-_ Q, 
. .. . .- .: ' ·,.· .-' _ '-;"'· " ' 

.··. . .. ... 
. ' ··. •" ..... : .. _ .. . . .. ~. ,. . '' 

C O • 0 

r V. ·:. 
i • ~., : .. ' 

... ' 
' 

···, · ..•. '.·~·-· . - ~- .. ,,-_· ,· . ,-. . . . 

, . . • ; . \ •· : . . -. ;_. . ·. ' • 
. ' i· - - .' ': ·'.:· . ;I~.:.· .. , ) '. ·:.. 

I' 
. ,. . - . '. ,-.- • ·. . . r_· • . • , ... , .. '. :.: ··. . ." , • . , • .-.---~" • • I • • 

' ,',' ,'.',' • t 
•• --

• . . •, .\ "' •.• - '. _. _-,-~~-·',-_ .. -;---:.;.,:;.. '.. •. • 
I f •• , :: :.· ... ~ ~ - ,~. •, 

:•I ,,; \ • ·.· ... ,. ·., .r-_.:•,.• ,• I ·, ' ·-,. ' ' • ,• ' ·•• .;, \·. i. ·.,· ~- . • : •• -, . ' . ''. _.:.:.,. .•. ' . . ' ~ - . - -.-:- __ : .. .-' . ' _____ .:;....:.. . .. -..... -=- .. , . "It it . ' • .., -- . . . -. :_ .. ·.;'.·,,,1: f· '. .... . '. ',· . 

' . 
,\• j, 

' ~ . ' . - . 

u, l . 
' , • ~--: ,1 ·,.·;. t.· 'I•,_,·• • : 

, •• ~ ' f • I 

-· 
., ·-.:. 

: "'· 
' .;·: .' · .. 

- .. :· . 
• u\· 

~.~ 

.,-·· • I 

.• v. 
·~' IHI'' 

'\.., ' 
~1"' . !,;,, .·.,, .• ·.• • \-, ::.. ' 

-!~ 'l • 

.. ' .. ,· ,, 
. -, ,. .. ; . 

' . 
. •' ... . ' , 

. ' ., 
.; . . :.::-

: <· ·:>-.::· ,.. '· . 
_ _.,._ __ , __ _.._.,,,.,._ 'i'i"'i!H ----------;__-"--~ 

-/ ;/:~': _;l 



. . (• 

; ;. ,',.,,., ... ,., . ., .. 

. -· -"1···. 

. ,. '-,., 

Utility Routines 

------- ·----~- . . . . · 

. ) . 

. "" 

. - - - .. -ii _.,.. -

·- \ .- . 

~- -- ----- _ ..... 

... 
..... 

.. ~---= ----t·· -_· -= - - :::;:-.,. 

pag,l l 1'1 
-c, 

, . Due io the specialiZe!!:need-s of thiS-syS-tein1iJ1ci the ge:llel'ai low· .. · J .. ..... ... - -~..... . 
. 

. ,;, ,, 

, _ _; l -
0

-
0 --00-- •=0 ·-.• ~c--sc"'lUality~offfianufacturer-su:ppfiE!Clutility·progr ci.IXl.S",- tlie ~usel"""ShOllld c-" c=~-="~ -.~ -- :'"':~---~--" •:Z; 

: 

.·· ' . ·, ·. . . .... . 

1· .·--

.. ,.;,..; . '.: ~ \ _ _. 

.. \ '. 
. ' 

......... ' 

I • 

. . ,---· .... -.. - .... ,·-. '. -_ --- -• 

' 
I, . 

. ; .• 

· .. · . 

' . undertake to write hi_s own ~her ever possibie •.. ·. 

The Core Dump Routine should writ~ -in an output directly . . ~ . . •, . 

~ .·: : ' -· ·. ..:·: . . ' . __ .. ' .. 

. ' 
compatible~with:-st 36.0 printers, as these· will_ be used for. displaying . ._. . . 

: .. ~ . _..:. ._' . 
: .. '. ··-· .·· -.··.· ·.: 

• I• ,,.;'•" 
_,· ,,•··:· .. J· :-'·. •. "' 

,, 
-·. ~;;:.··: . - ·.·, :'· -any dumps of major consequence_. Mi~C?J; _ dllmps will be sent to the--------:.'. ; ·:': ~'- .. _ '. . · :-~·~· __ -.. --- ~----

-~ -";" . ' . 
----·--·----·-·. -- --------···--··---· ···--·-· -- --·---- - - . 

$ - .-. ···-------------· ----- __ .; __ :;,~ --- ·.-~ ..... '"'.'"---:-"'----~ ....... ---------·---·-

. . 
I.~ ..,. ' ... Core Dump output should also be compatible 

. . • 
. ' . 

; - ~ ' ' ' 

' :· \~· · .. 
. ,., :··. r 

with binary formatting required £or reloading through the SPL~ The - . ·: ·_,, 
~ . ' . 

., ' . . ,-- . . 

I 

. 
.· Core Flush Routine is simply a pro.gram capable of loading any or all 

·'<'·· • . I . -~.. . ~- . . - . I 

- --- -~· --·~. ____ : ·'---· _,..:I 
. ' ( . ,.. . ~ . - . ., . .::. .. . ... 

. ·~ _. ,- ·.' ~-

. . memory word values with any pattern •. Normal usage would be flushing- .. -·-:·_, ... ··< 
:-· .~ :.·"· ·, . ,. . -... ~ 

. memory with all zeroes or ·ones· t'o facilitate reading ()_~_~ore <iuri,.p~ oz-_______ ·-~~~~--~--- ... -. __ __ .. 

de~ugging. 

Non-Periodic Tasks 

Non-periodic tasks are handled on a deman~-only basis by the 

Non-Periodic Executive •. When interrupts or periodic tasks are not 

being performed, the Non-Periodic executive will cycle ·and the I/0 
• 

Processor determine the status ·of the following message queues:: _ .. 

. 1. 
·2. 

. CCF Queues · . 
High-Speed (Re.servation, Cargo,. etc_.) Data 
Line Queue _________ _ 

-- . 

·,. 

. : ~:·. . . 

, . •• • . • :. __ •. '":'.--- -~;,:::- .··--,.-- . . . -- . I 

~, .. 

a. · t 
... .,. ... -<~.,,.- _ .... - ··~·.-----:-··· ----- ----- -

'l... . 

... .:... : 
I-'.--~-"--~--""'-__.:....:__--_..,...------ -----ESS--Data---b-i-ne-au-eue--s- ----=~~==.-_:__-____ -_ --~---.. --- . --.'---'---~-.:____:_--.....:..-,.---=-·~···-· --c--~--. ~-~'.:-··· -- _ ~--~--'~----~· _--_ ---.-_· ______ --___ ---4;·------ ·pe~lpher al ·······--· -- ---------------- -------------- - · . L ·" · ... · __ ·_,_~ ··..:..:..· ,·_ ...i.,.! .... ···~:_ .. _ .... ....:.....· -----'--~~-

~-~--------. . . ,,, ..... , 

r,..,, ...... ~ '' : . 

-· 

., 
- _ - •- .. ~-- .-- ~T~-~ ...._.,_,---.,,...~-~,,...-~~~~-....L- •_ ~--•a•-n~ ----:""-~- ---.._,..._--·- • , . I . . '-· .<:·_ .···. - .:.:_>·· ... , .. : ..... c-· 

' .•, . 
-~~-~·- -"'""""""''' 

, .... ,, ._ .... ', .·. 
: ., ··~· . 

·•. 

·'" 
,_ ~' ~ . ~· 

r' •.r',···, t,-, 

The message queues will contain the number of mes-sages · 
l .. 

',';· ' 
f ., -.- _. . .. _, .• ·• 

' I.. . '.·. 

. ~. ·~ .. 
. r.1 

{· . . ' ... ~ . . 
• f • • "'· .... ' 

,- . ~-~· . .-~ .. ·~ ' 

., ,'' < ·. :~ ·;o be p_~ocessed,· ·as well_ as the beginning ·and ending address·es. . : •. l ' ·:· .... 

. . 
. . . ,. ': -' ' . . 

.. ' .... · ,: .. 
!" :. • •• 

. •, 

' :~'.- .. - ,- ·. 
' .. , .';, .. 

. . . . -. '. . ' . -~ ' 
.,: ·, ·.( . . _ _._' . : ; . ,,, 

••• .. :- < .. ·i. 
' "" ~ ,, -

' !.~ 
: '"': 

.. --~ . The CC:t.queue is a t_ab~e f~r incoming messages to the various CCF's.. • : '·.--- < ... . . . . . . . . .. . . . . . . . . . . '. ·. . . · .. ' . . . l - -.. r·· i: : .. .. - :_. 

• - ___ ,. • ; .•• .-- -,,. . ~ 9,......_?--·--- . - ' ... · '-· 

. . : ·. . . 

~ ,,-- . 

. . . 
-:.~ ' .. · --· - . ' ., . . . ~ . 

. . '. . ;' ~ ·~. . ' ' ' ·:.- -. ·.",· ... ·. 
'• . •.:; :.'.:· ... ·,. '.-· 

... 
. . ~ . . ~ ... ·-. . ·.: . .' .. ,.,.. (' 

. .• . ', .. ----,- ' -~· ',. '• ; : .. 
. •' •.' ' .... ·. . .. . .; ' .. ~ . 

i .... C: ,_.:' . :·' ._.-.. ·: ... 
: ·, 

' . 
·:"": 

·t -~-, .. -:··· ' .. '.·,:' ... '. ·. --: ·_ ··~-·-- . -: ·. . 

,.. . . 

. ... : ~ 

,· ... ,. ''· 
. ' .· ... '.,.... 

. ;:.,· .. 

' ' .... · -

. . .. ·:- .. 

. -··' .... ··. ·!-·· • . 

· ,:·· ,·' 
. ~ ' ,' . . 

', ·,· . .'. . ' ' ' ' ., . 
. :'.''· . ' 

' , . 
·--~·· -·/····· . . -

' . .. , ...... 

'"' 1' .. ,- .... 0,• "'' • ,.,"" ,• ~ '•'".,'•,,,I 

. . _. 
,,..: -~. ,. ;"" 

~--:. ____________ ._~~··-··-····-~---·· ---·-~·~···-···--····--·-----·- '·-· ~"•J_ -·· ·- ··-· --



_J. ·1':'.·_ )'.".::·X';:'~~~-jjJtr~9'-ffi4l!l,Ul':$f .. ~,~~~'it;'!'t~.~Jqf-~~~'/'.'%'*'i~~,~-lifl.J .. fft.~,-•z ,w~~,,S*l!µ~~~1~4%iif-,ii;s,,,__,4J!§;;i$};.->!,it;j,;~~-~-~t:,:~0s:., ;~, :.~~c.,:._•,·:c.-· •. :~ •. - ~c~~;::;.;~-~~. ,.~ 

:J ,'1 . ( . . : .· . . . . . . ' .·. .. . . • "··.; "' " . ·- . . . . ·.. . . ·_ . . . . . . ·-_ . • . . . . --._ • . . . . • . . . 

: i' \ 
: 
J' 

,. ,. - . 

The High~Speed Data Lin:e Qu·eue contains- a table of- messages ·for the . 
. ' '! ·-----' .• 

. . .. ,, . ~ ·, . 
... - .. -·· -----·--: -·· .. :'·' ;- . ·' ... . ........... --·- ·- ·--· .. ,. -------- .•. - .. . . ·• • - ·····• , -•,'" .... •· •·--•··••,· -· ··:: '•••- ·•·, • .... , •·4-· .. ···:··· --·-· .. ·····•·• ····•• -·-·· ~- ·- ~ ··-- - .• -- •···•·•r· ----···--·- .•.••. - . • 

. ' . ., . .. ··. ... . ....... , 

,, 

various .Reservation, Cargo, --fare quote, etc. lines that ar"e being ·· -
' --\-~-~ . ·:·'.': ,: ____ , __ : - - ---·· --- '. -. . . . ·· . 

. · , ..... ~:. ·-·_=,--,;-'I~:~=c~Lc=•-~.~C-s~ervi cedo ~~S"imilar l y .. the- p· er~·ph·er a:1·-- que~ hol ds-~e-·li s ts of ·:data-~for: · -
. . ~ 

.J 
,'i 

l 
:1 
:_j.. -...- - -~-
··). • I 

',< • 

'· 

_ · ~ Read-only TTY, OCC CRT and keyboard, as well as· the magnetic· tape 

.. -· 

- .. ' .... - --,·. -

' ' .. 

•,: 

. . 

and disc units. 
' . 

.. 
Linkage and Management 

• The P··rogram Linkage Routine holds responsibility for 

' - - .. 
. . .. . ", '· . .-· . 

' .. 
•'' ~--:..: 

: ", I • 

I'.• 

··~ ·.".: .,_ · .. 

.. ~· 
,.: 

r ·-

~~- --~----------~--~ - • • • - • .,c-•····•--·-----~-~"······ ·····----·-·---·,------ • •• .---·· .• '--· • ---·' 

. .. ~ransf~r·ence of. con~:r?l between application and control programs 
- . ,- ' " . ". ~ 

, .. 

. ·. ~-~ well as. within s eparat'e application programs.. The Space ¥anagf:'f - ,. .. .. ~- ·.·v;,· -

.·- L'\ ·- .:·, 

.:- .. Fontq.in.s two subsets; co~e management and disc·man~gement roµ~nes, 
. . I , , 

. . 1:ties~ maintain efficient allocation of_ core and .. disc stor~ge 'based on .; ~ . 

- ·~- . - ----.., 

ijle dynamic needs of the ~ystem. They supervise all attachment·· and 
-~-------~j: .. 

release of large. blocks of core and disc space. 

'·< 
' ·. ':'?· ... .•· 

----- -_~;--2 
\ 

! . . 
··-:-~~. . -·---~--.c-"-,--. --.------ .----------

Parity Checking .! 

. r · i 

Message switching will be :a subset of·the .. I/0 :PrQcf:),;sor. It 

•> :, -·"'." . . .. 

_ will accept messages from each .. CPU, inte:rp:ret J:Jl.e p.eq.4~:r and rout~ J· 

to the proper qu·eue·for distribution 'to the proper line. _Likewise, 
. . I 

it will receive mes,sages from the communication lines and ro~te .to the 
-~~ -----·---- -,-,----- -. -------------- -------- -- -- . ------· • -·---··-·---- ---------·----~~--- - ·-·-----• 

. ,- .. 

. ~' .. correct Central Processor queue. Actions in both directions will ·take 
- •• > ··: 

- . 

-place with a minimum of delay and no ''modification of the text. 
. . . f~ . , . 

Pre~ 
... . ,' 

...----'---------------------------··------"·------------------------~-------------------·------ ------·--·-----------· . - . . . . •• i ~ ... - -------· 

~:, 

\/ 
)· 

- . . ~-----·· 
. . 

---·-·chec~ing of·-parity will be performed by thi.s routine by examination of-~-~- .0 

............ 

-------·~-~----,0.,,-=, .... -~~-~,.~···,,.. -• --------~----n~·r,--•·-- • ---~~ 

____ . ___ . ------'- ·-------. 
. .;_. : .. · -· -

the me~sage -header ID.· ·(See Figur~· 6.) The Messa_ge Output Routine, 
..... ..~ 1 • ('~ • ~-: 

also a subset of the 1/0 Pr.ocessor, checks 1he q\leues !oz: .output and initiates 
. . h 

. . .. ,_ 

-; ' 
• " I '• •• 

' •,I ~-,V . 

'", ......... ,,. 

it. The ip~errupt processor d·e:~ermines when the entire message has been, - · 
. l .•< • \'.". • • • • . ' • • ' ,. ~.. ' ' - • • C. • • 

.... , .. ,·, 

.. :..•-

·-:,;·:' _·tra'n:smitted •. Whenever an invalid message or block is detected it will·-be 
. ~ ·. ,. '::.... .. . ' 

····, 
~ ,r .; •• _ i 

_, __ ---- -- ---- ----. ----.----

··· '" 
_:,,,,.,,,,,1·" : ' _,., 

•. '-'~(:_ -"'J ' • • ~ ·~ 

I "'' ...... ·. . . \ . • . - ·. I ---
. '• . . . 

. ('.,, . 
l -~. :., .• .. . •· . - ·l r .,:. ·· · } . 

' . 

. . ' 
. ,· ~ l r ,· ·, .,· 

. ,( ' 
• ~ \ ' I••.·, • / ; -~ . ' ' ·' .,.. ~~ . 

-~, ' . . . . ~ . ·-
·, i· _;. ... -·. . ·-·~ / ::;_·,. "-.. ~' 

·... . ... 
,- I • • • 

. ' ·.:.. . , .. .--: 
, ,, 

- I .. ' . . ~ ... -. . . 
I - - -- -r::: - - - ---~- - ....,..~,..n•,-,-,..,--,..-.,..., ',,....,,,~,,.,;:.,....,......_ • __ ...,.,_,..,...,...._._-p-.,.>··.--.-._,...,.,,,.,·~. _,·-·-•~--'-• _ __, .• _...,..,·~y,.__,« .. _.,._-.--; .... ....,,.,. ' . -·-- • --~-..__.,_,... ..... ·.' • ·-·-'-~-.-·,.,- ... . .. -· _______ , ___ ..:.._._,, . 



i . 1--~ .. -~,=~ , . ------~--:-. • . --,····-_;....,,·,:'"··' .. ·: .. ;.· . .,,./-:.-.: __ ,,;.: ____ :-· _....:_. 

'~ . 
J . 

page -~~9 : 
. .- I .~ .... , .. 

. ' 
':l!) : .. 

l ' ' : . 
1',:.. 

., . 

<-/- •. -. 
. 

. ·. --purged in the following manner: The. a.fi:J.di-_~ss_ ~s-~igned to it will _be)ma·de; --.. --···--·- ···---~-- -----····-..:-.-------~-·--·····'._ -·····-·----·-··-··----,~---------·---- .. -----·· ....... :·. ----- : ____________ ,... .... -----------~---···· ----------·-,. ---- ··--··--------·· - --- - . . ) -- ... - .. - --~----- : -------- ___ -:_ ___________________________________ __,_ .. .,.--------------
-- . II -- - · · 
:111 · I 

· ;' · ... -- available for use by anothe~ message. ····'-·, All messages received from the . ""u 

. . 
·.: . _- ' .. -.,·. ·- ~ . ~--~ . --

CPUs must have a header ID,_ t~~t a~~ End of Message character. Messages. · 
• 

I ' 

' ·· re~~ivedwill have the Cy'.cii~ Check Chara.cter ((;CC) as the first bit o.f the1. ·. · · 
I• ,,,/ ·, • •' 

.. , . ',;;-, __ ·.·/ .· 

. . , Terminal Interchange Address and las.t l?it of the EOM (End of Message)· 
~- <:,' . ' 

, : ... 
~ ~· .· designator. A CCC will be generated.for all communication to and from ;.._ ' . ·-. .... . 

i,. ~ ~ 

;• • • ' • • - ~ • I • . '·' ' 

.. - - ---- ,_,,._./- :--· . . ,, -- ---- -- - . - - - - -----~-------------···-----·-·----------~-------· ----~--~-*~~L--4%_~~------
-. - . --~-the·'.-terminal inter~ha.ng-es .--·----A·faulty CCC.will-cause--eitner---unit t5? __ ~!_~~-~g~~_d_,: •·-~---~~'.:-~~~~::~------------------ --------••••-•••~---------•···------•-•••••-••• 

I •. • 

~~-~-~ • • ," ... • ----· ,-· • -•·c .. , _____ ... _. .. 

0 

the message segment an<l: request retransmission. ACy.clic Check Chara.ct~~-:·,:.:: .. ,.. · 
( 

(·· . _-- ',\ 
' . _ is accumulated by adding each incoming character to the p·revious one, 

- - . - : 
., ? . ..... ;.. ~-

_____ :~_:· __ and carrying overflow bits into the ·1east significant place. - ; . 

.- .·· '\ . 

Line Control 
-· :. ' 

. . .. - . ·'- .·.,. - . ' -- . --·--~-- -~~ .. --- ___ .......... -~-. - -- - - . 
..-- . - - -- -- - ~ . _ __._ __ -

. . ' 
, l 

j 

. . 

.. ' . . -·. ' -':,.". ,--, .. \r ' ' . . I I ! Line control will actually be controlled by the CIS.as ·it !:~11 control 
-.--;-· .• _· - C. - -- --·; . i - - ----. --- -

-· ;.· .. ~ '.. 
. -- }· 

•/_;.,,,: 

I 

-· 
---- -- ' - -- - ·- . 

I 
• 

. .\ : . 
' . . . functions to ili.e terminal interchange uni ts and accept status and functions 

\ .n , --· ,• ~ • -• -," C .,. .. . -
. . . 'I' . . 

from those units when accepting messages. ~ine control will be separate and _

-,-. .. ,- -_- - 'independent from the CPUs excepting for the interpretation of routing. • ,, -. • . 

-., • 

• 
y/ l 

· .. 
- ·--~--..__,._--·· 

indicators contained in message headers. 

Polling: Direct and Hub 

Terminal Interchange_s out in the field will serve to combine up to 
• '-

30 ~gent sets each for t .. ransmittal on one line. These lines will require 

• i 

. "--: . 

-, . 

. · periodic polling r ~~-!i11~_! ___ ~_Q ___ pJ.!~-~---T-~.I~held ___ m .. es.sage.~---to--the -GIS~ - Figur-e ---~--- . ____ -_- ·-_: ~-l ;_-;=-.-
a,,:,;_~~---------------------------·-----------------------·------ . 

--------------~ ---------------- --- ---- .......... -.-c ·.c---· ·-- - ·· ---- -----,--· ·---_-_-:-::-cc=-----'------:--~. · ---c--·--:------··-····-····-····"·-··-- - --------- --- -~--------------------------- ----~-H...-- -
--- -------~- ·..:.. ...... - .. ,------

"-'.:..........· .. __ - __ -.,.-- --·--·--,---- -- ----
. _: __________ . -- ---~. ----·-,,-. 

. , -------~- -----~-- - 7 d~~~:i;J'be~ __ .~-~ j.~te:r_conn .. ection.:.f.or.:polling--·-purpo·~-es of -the T-"ls-- on a - ·---------~~~--------~~~- -
'---~"'""----:--------------·-:----~~----, ... -------- . .·. . . . ' \ . . . . -- - -- --·;·--: _ .. 

. '="~~-.. communication .. line. Two types of polling will be used: -- Direct and Hub •. · . . - . 
• • 

. . . ,', ' 
. ;·, 

_·.' -~ 

., 1· 

. In hub polling, the CIS int.errogates_ the furthest ter:minal interc~ange . '"·--· .. · _. I ·· · - . · • . · - •. - · 

. .... _ . ' . ' ~.. . . . 
r ·• •,;, ,_;~ I,! • 

. ·.,-:. ·... ·. ~-,-.·· .. "---:;_;; ~.\-.- . 

·; ... ·' . ·. . . . .·.. '. ~ 
' ( 

'·· ''; f'·· - ---. ·, . ..... ( .':\' 
I ' 

; .., . _ over the respective·._·output 1li'ne.~ That int·er-change. should respond with,: ··:;:·.--:. :::\_ 
L • I, i ' \ ~. •' O i', .-, ,\ t) " 

0
j : , • ; 

. . . - 'I .. ' 

- . ; ;-
-!' • _.,' . · ,. 

. ·:' ·,·. -:. 
• ~ , ',t' £ • ·.; •• • 

. ·-- -~ . . . . ... , 
. i. . 

. . .:~~; 
. ''t • 

. -~ . :: :· ~ . ' . ' ...... ;_. ,.· ·-·.· 
• • r--. ' ,, ' ·,,I .!· 1,:-. •. 

·.·, •, .. : . 
. . . . . 

. - . · .. ~. ·., . . . -- .,... : ' 
• • : • l 

,'. . ' 

- I -

··1 ; 0 ' • 

'• • ;.••" I 

• • '. 
' ':;'!' _, ' - ·. ~ :-: 

I . -

' . 

~ ·--·:· ... ::./ .... ·i:1 •· • . 
\ . ' . 

r, 

, ., / , 

. . .. 
. .. °' _ .. · •. f-p:.r,· .. · 

. .... . ,.·. , . ,, _.., . .t· .. ·.:;·. - ... ... 
."' ,:-:..r. '.. .~ ' . . 1_t ~ . 

i' I 

I'., 

._; '.·'·if ·: ,-... : · __ i. -: • ~ ·, . I ' 

. ·, .• 

. ' .. '.. •\' . '.-,· 1!'. ' .. :·.. . ....... _., 

' ~ . 

: ·,- .•'..,.: 
. ! ._.'- '. ,' 

,.. . ·.:._• .: .. ,.· 

. ' ,. . :,-.•:' 

I 

t 
' 



Jri-·-.~--------------~-------------..-..----------1!111111!------~IB!!L-=·7~,·~--~-~~~~~-::-~--~~~~--~..-.~------.---:---~---l 

'° 'I . 
. I 

',.I 
l 

I 

1' 

;=i_.1;, 

~: . 

. 

. ' 

. 0 . page 20· 
I . I 

·, . 

.. ' •• t , ......... , .•• , ..... ~-··· --~ .,. . 

<'. 

<. all completed····mes·sa·gEfs-and"-:tr-ari.s.mit_a.~-Tt'go--a.htiad'' ·:f'o-~-tbe-~n-e~i-i1:1ter~hang e · ~. • 
• • ' ' 

..... ,· • • .. ' 

• • ' t 

. ~ address. The next inter.change then transmits its information and • J 
- - • ,. '' _:_ ,- ··---~-- - --c, . '.--- - --~---- ---,-.---· .. _-, , • 

' 

. ·. sends a ':'go-ahead". This ·pro~ess is :,;~peated .towards the CIS until 
. . ' -.. ) . ' . . . 

. ~u 
. 

' ' -the line ha_s been completely· polled and the "go-ahead" is se·nt to CIS 
,.., . 

-~ -,.._. 

• .. ·• ·. · .. · 
.-

.. ~-: --,·~ ... · 

by the nearest interchange. In both cases if no m'essage is. ready,· the · 

"go-ahead"- signal is given immediately. The CIS can also be viewed 
. ·.;,; 

. . . 
.-·- /'. : ... : ; 

( 

-·-·-· --· -

'' .. . . 
----- ................. ----------- - -- ----------------·------~-,----·.. . ' ·-'· . . __ ,; . ···_.··. -·•. · .. · -: __ .. ; . ~--as· -a,·--ter·m~~~- ~i{~i .. ~b~ilg--e ·w]J. en another. .data ... C omm-unication ···sys tem---is-~--.... ~ .. _;~~~-~-:-~~i~ .. --.-_ .. -'~""·--~~ .. ;,~~~~---...:,,..---===-=~..c.c=-=-= ...... ---=~ .... =-:-~-~--------:--~";"-"""~--=-... ----= .. .,,·-~-"-~---'-"'_------' ·---'-"··-··-···- --------------------- ' : • 

' • 
.• ,- . .- •..•. -- . . ''. _ _.;, •• ~ 

- . 
. . . 

:: ,_"_-: -,:·",;;.'. .. "'.----referencing it, and thus can serve as -another station (somewhat mor·Ef _ . ;,.·_ :', · .,, ' ' • <> 
._ .. :' .... 

• ... 1 ..... > 

• ·, .> •• 

'•' 4', •• ~- ', • 

' -

.. ,_ ...... ~ :·. elaborat.e) iri the.polling chain. - . -
" -,7• 

: ' .. • 
.. ~--

·; !' 

. ~- ~ ~- ' 

• • • lo 

'.,: ~ -~. 1 ~-- ~: ., 

• ,.-, - • • ,.'. ··c • ,. • 

- .· ~ "' .. ;· . . . ... 

Polling by either method is concurrent.·. Ori.ce·a poll of a· 
-~ 

' . ,, -~. . .·, '· 
; ' . 

' - ·, < 

-- - ---- -'~:-::--r--: .... :·~· ·--~·i_.--. -~- ------~--;:,-,~ +.~-:(=, '' - >'~ommunication Hne has been initiated~ anoth~r lin.e is polled. '· ,·:; .. ,' · 
i • ,. -~'. . 

.. 

; · .. '. 

.. • ·,( : 

. -~' .·• 

'·. A-

.... ... 

• 

This method efficiently utilizes the high speed of the CIS CPU 

and prevents idling· during relatively slow speed polls. Direct 

·. ·, . . .... :- .- . 

--~ --:-··--:-;_._ ___ ·_-----.._-} • ---·' .. ·. '.-· _: · ... _· ..... _·. :,- ·: __ i •. --- .... ·---·--·~· 

. 
C •I ',, • 

-,- .·-·- - ~- ., . ;,. .. "" .· : ;-· - --- _-:.-,-,---:_· ·,. -

. -.. . . 
• .! • • 

. '.,. . ;, . · polling is simply the··proc;ess of specifically addressing a tern.iinal __ ____.__;(-~i-~-,~-°::~:~~~~---~~--•• • -
. (} 

• ' ·. •. ', ,·.'' C 

. interchange from the: CIS. 

Polling; .,. Error Conditions 
. I 

Error conditions will arise with a greater frequency here 

' ' ' . ' '. ;· .: : ',, ! _' kj, ~.--:.----: 
. . ·-·· ,•, ) 

• J • •• ' 
-; ., . . 

. ,,,.. .l .. .; . ,-
. ,' . . . ' . _ ,c ---·· ., . '- ·.'_ ..... 

0
.S...·.~.'7 •-.::": -·· c·~-~- -·-2" .... ~·.;·- -•~·•···• -::---..,---- -·--

. ' 

' ' -
.,- ' , -: ~-

' . '~ - , . ~-
. • • : . l . : -.--+ .,. :~-"' ""'.- . 

. . -~- . - -

.. ,I 
,· - .:. - ; . '. . -· - ~- . . ... than in other parts of the sys teIJ:?. because of the u·s e of external . - ··· :' · · ,:. _ ·· .:-. . ----------·----------~=-=~-~-==\ -=-===:=~~:.....==..~:_::_"::_~~-~~~~-. ~~--~'-· -~-~~ 

. 1. . communication lines~· ,· '. . . 

• . : t." 

. ~ ' . .• ' ' . ;'' .,· . 

--------'----'----

---====- - -- --- -- -
-· .l ·• ·-· .•.• -----------'---------------.----·_:__,-··----- - ' . . . : . - - ... ' ' . . - . - -. ·.. : .. ·----- -----------~~------"..,.----"----·-·-·-:-_..:.._, ... _. ________________ , .. --:~_""'"";"' ----,-~---~-;------:-~~---·-----.. ----~po·ssibl~ and c~~ be expected_-at -tim·es-=--iri-ap:a~-tual environm-ent.--·--·c--. -. - . , . · -.--:~ 

• 

. 
. . 

~ 

. .. , I 

j '. ..: 
____ ;,~ .. I . . 

. ' 

.···----'-

·:-' . ,.,, . ...•. · . .:--:0 ' 

) ·\:_'-· 
,,'>', 

-~- . . ' : ' ,, 

• l\.·, \ :·',: ),ii' •.. ·. , 
•- ·... ' 

~ ~ I 
• ••• -- .. 1 . . :·· '. 

.•. . . . ' . .. ,, 

•• ,- I•• ' ~-- - • - ---==--==--=- -

. . 
' . . 

... ·. . :~. ' . 

..... ,?· · . .:, 

• 

. . ·' 

···-·. _-:; •. •:; 
.·. ·_). ' \.:: .... ~ . 

• I • •, •.,J·,· 

·~· . . ·~:. 

. . . ' .. "~ 
. . .• · .. 

" . 
•' _·;· ·. 

' • • ' ·: • la. .. ·• • • ; • • . • "·~.. ' • • . ' , ~ .·', ,, :' ·- . 
' • ' ~ '. .:. . ' ' • 1 _... . ! . • ' • ••• '·.·.' f. ,•-, , • 

' .• 

. '·:::.· ':·. - '·.- - ,, . <."- .. :< _-. '.' .' >~::· : .· :'·\:.~;::,: __ .·.:·:·:_:· ... '4'' ':::"':.·._':_ ' .~ .. :'. - / .. ··( ~ .. •, ' . ',. -::..,:~~.:.;__.-~~..:..:. . .·· . 
' . ';:_.· 

f. ~./ .. " .... ::, • •' •\•: '..t ,,·•.: _.'- • l •· - ' ·~ . • '. ' ' ' I ·,,t/J ~ • •, ' ' ·: I ' . ~ ', • ' • . ', • '.: .; , :i, ' .- •, • ' ' • . ·. • ' ~ ~ -- ' ' ......... ,· ~ ·' 

. . . ... 
. .: r.'! ~ 

' • • •. ' ', • .'. • ._'., I 

- .. ,·11 . • 

. . : ;~,-:. /.~~'*. . . 
: _.\ ··: .. _c{ .·. ,:· 

~ • f . ~ ,· •. ·, • 

~ : . ··. '. -
. :, ·.·, . 

. ·.,• . :·. 
' ' 

'. ,.· .• : .:_ .:.f",':. . . . \ 
. . 

• • V ~ .i -: •'. _(, 
" . . ~ ,. 

...... ·, -'.,.. 
r ' ,, ~- ! ;' ' . . ' 

,··\;". ' .. :.. ........... · ..... . • ·'·' 1 •• • ·: 
. ' ';_~- -,_. 

. . ·- . . 
- . 

' ... · .... • • • ·•· • ~. ' • ' ·. f '~ • . ' ., ... ···,_ 

I ", ;"r_' ·, 

.. ' 
',, . 

' ... ~~ .' .... ,. 
- ~ • ·i ' 

. •, 

. :· ."" . . . ...... , .. .:.. . . ·.' ·'~· .- . ' . 
,. ' ( - .. ~: 

... '. \ 
·.j '.'· .--· 

. . 
;,,, ........... ,,· . , ' ,; : 

• l ~..... ···--;--. • • ' • 

.,.,._•;. '' 
' ,· '•, •···· . . . , ,...,,~ 

... .1, 

:.:"i".,····. 

. ··.t 

.. ··.· ·.·.' :• .. ' . 
I ., ·, ' 

. , ·r },, ' ' ,:_t . -·~ "\- . '• I •. 

i I ' ". . ~: '! 1•··-·1 

' I ' ' . \' .• - .·. - ~;'--'-" .. ~__,___.~~~ '---~ 
Eillliiililliiil_liiiiiii_illm!Elilli'i.allilffllli, •-•· -E&E--==~="""""",,,_,.,.;;.;........, ........... _ ___.i.. _____ ~--



J :-=-~--
I 
::, 

_J • 

. I~ 

I 

I . 

I 
:,,, I 

.. ·. 

a 

I . 
,.,"':- ' 

-t,' 

- , .. ,••'\.·,' 

;-_. --'·,. . ... ·-·---· ·-

? .•.',. 

- - . &S ___________________ g. [___. ±fil .... ,_ ·----------··--u=.,_·_. __ ------·------ - . --,. ... : ... ~-- .,.· ·, __ . -... _ .. :.,· .. '.~~---- ,-.-~ ~"'~,_.., ·c-···-·· ----- .--.,·.-,··.·•. -., --.•.•• -·-""·-·-·---" 
•·': 

... _·.~· ';'., . ~-
. . ,,- " 

:.•·:t;. 

• .... 
page Zl 

. ' _. ' ... 

. ~ C.·. TerminaFinterchange does not respond•or •-----, - ·----.-· .'--··-· . _.J. 

.• l .• _,. '· 

2 •.•. 

. -4.-

. responds impror.ie:rly.to hub or .direct poll. . . 
• tj .- . . . Terminal .interchange do-es not respond or ... : ...... ,, · .-. r.esponds im p~op erly -to hubo · · 1

_,. ... ,. .. , ............... ·: ~~----~ · ~-----·,.c.C=-··--~---··-""--"-·'····---··"···-·--.·-L··---L·· ·-······"···········--·-·--·-·-·----------,,---

. Terminal interchange tra:q.smits invalid . _ __ 
· next interchange add~ess wi~ a "go-ahead"~ __ ----
· Carrier line failure • 

. ~ ' . ~· . 
. ~- '.. . 

·,_ .- ··. 
;'_-... _/ 

. ' 
. .. \h,r:~~:~ 
. :.• 

.. • .. 1· 

- . " .... : 

- .. 
. ··.~-. . •.. ·: /_ ~ -'. 

. : ,· 
' ............. _ ~ 

•., . 

5. 
6. 
7. 

Input line lock._ 
Outpu~ line· iock. 
Parity error. 

----- ... ·· 

. -· - ,;• 

·, lj 
. -. ' l . 

·' ~ _:_ ______ _ 
., 

. . .. 
- ' . ~ - ... 

--- .;--· -----~--- --- - - -
.-:1 ··<- ;: !. · ... ·····.· •· >~rmina1··inte:icn:a.nge1s·poned cl.gain.·After tl>.r'~~;~c·~~;siveh~b-~>.~~··.· .. ,~ ~~:: ···: 

-~ 

" 
} .· .... 

--- - . . .. • 1 I 
I 

.. -.--

, 

failures, three attempts will be made to directly poll the unit. 
. -· 

~-

. 
. 

. . . 

In either· case three direct failures will cause the terminal inter--
' 

.. :· . ~, . 
·, .· 

. . 
,. ' e 

. ........ . .... ' 
· .. • '?". 

- t' . - • . ~ .; ._ . ~ • 

. .,. -. 

----··-,'-.·--~' .. - ,---,-·--; .·. __ ---·_ .· .... -·~ .. -~--

\t 
r' i· ,. 

L 
l 
! 

------ --:--- -· _ .. --~;;,. ____ ----- /• ·- ii 
[ I · ch~nge to be ~kipped. In the case of failure during normal. di.rect .. 

' .· - - - -- ;_ .. ~- '·.'...-~...::--
'• .,. ... 

polling, three further direct attempts will be made. In,_the case 

,. 

-. . . ;. . . ··~- , ._;.····· 

• 1 • • .. 

.,•'"!:":'"', ';, {, 
ii ' ,., I 
' I '. I 

) . . . 
. . ........ -·-·· ....• - ----- _,_ --- •• ..;L..._-- . . -------------- -r~ .-. ,----

, 

P -- of any failures to respond, error conditions are noted on the 
t· I 

i 
---- ----'- ----~------r--. .. ·.,, .. - . --. ···-··- .. 

. ·-
diagnostic tape. An attempt will be made during each cyling of ~-

. • 
(J, 

the syste_m to pollt.the interchange unit until i~· responds o:r is' 
- ___:-'-----L-........ 

- ~ - - --,---::- . .. .. . . 

dropp~d f:roµi the polling patte:r:n by the ope:ra~p:r: ~rougll t4e OCC, 
+ 

·, 

If the unit does respond eventually·, error indicators are turned 
,, ' 

c.----___._-----:---·-~ .. _____,___ 

_ o~f and its response is noted on the diagnostic tape. The next 
· .. - .;.. 

a combination of direct and hub pollin,g will t~ke place •. . - . 
~' ,• ,. 

. .. ' ,. . .. 
____________________________ ..2._ ____ ~ -----.. ---·-·--·-·· ------- - - ------------------

. _ •. -.- .. - -·· - .. _- _-; ___ ' • ..:. '_ - ---~: ·1 . _c,: ____ ~~~~=~-----~---~~.···.··· .-" ···•· ···Nol'cmal~y the·NIAis · pres et at-a 1ter minal inter cliang ei to··the~ .... ~ -·~~ '·_· , ... _•:.> ··. . · . .."._· .· ..... ~• 
~ ,·-~- ~---~-___,- e-•··-

' ·--:-

... · ,;, -

'( 

. ..,: . 

•• )f." . 

i.. ... 

. -· 
• I ·' .. . ... r' -.-: . .. .. - - _: ......... · ~ '. ' ' '..- . ',. .,· :.. :· ' .. ., . •, - •.' .. ' '., . . . . ': '· ....• · ._ ·. • . ' . ' • .>. ·

-:,, : . . .. •. ,_ ' . · .. ·, . ~ ... : ' 
•:• •,· ' 

'·•:,~. 1,f, C 
J ' • ' •" • • 

~' ,• ',~ •J. • • • • ,/"•·' • • • • • 

..,. •,.·" ,-. • ·;' • \, .........'.- ~. ," " •. ', _-: • . ,· ". •. .,;~:--""•."~; r. '•. ·.• • -· •. • •.· .. • ·,; _;: •.. 1 •· ·. • • -;~ ; 
;~ ·- - ·-· . ,: <: . . - ' • . • . . . ; , ...... , ,: ' .. ·. , ; . . ·- .· . . . . ' . ' .. ' . ·.• ' . .: ' • '. •'. •r '. , :. . . /. ' . .'. • '. : ,/ '. . . ' C : : < .•. •, "".;4,, , :••·,•' 

11' . •· •' _,• I • '-l.,.. 

• . • • I 

··. . ' .. "~. 

'.". ·:,... .-'. £-- . .,: ._, ,·.. ·• .• ·:::-:.. - ff ..... .. : - .. '.·.:,:: ... ·~. . . . . ~ :'· .. ·. ' 
r'_ ·:·' • I, .:.:.·-. ·: :;' ··/ •

1 

~/ • ..,.: :: •• ·-_;:;-•• '- •. :~.: •• • ... '\• ,.. • , •. , ' • I ,•·, •• - •• 
.·.' ' .-:> ~Lfl,· ._· ·~ -' :- .. • ~ •• ·,' ... , • 

·.·,1_·~-::.~- .. _.·,··_··- .._. ~_--.: -----~ .... -···._· .. _··, .·· . .:1- .-':; . ~ . . .. · .. ·;· ~-: . ..-.: , _..· ..... ~r ..... , '.-1·:· .• ' .. '.. \~. l ~~. • • • ..... :·: .,_ 
'--_ .. ·'· ·~ •••• .-· _,.,: '• ·: •. , ,' •.• ' ··, -··-··· .-, •••• 

•. . ' ' -:-;-'-;.-- '·:.. . ' .. '.(-_ 1 •. ·, •. : . ' 't, • .,,. . . ~-;_···74 · · · ~!. :,. ;. ,i, ·.:·~- .-::.; :.···,_-\.:. '..: :::- '· ~--:c._.--.-.. ~::.~···:. ~~.-r:.._-_;· __ ·_·-~ ... - ,·.'·, .~.~- ~ )-'.' •• • ' ••• .:-
••• .,l • ••. :·, •.• _;;· .:.: ., ·: ·. . .. ·-.~ :( ·_. ... • ... •' -·---·-- ·J, • ' . ., . ~ ~~:· . :·, ...... -~,. ~~ •. '.~--:-..:.---.:·-.• <:._~--~;_, . ~~: -. ;· . ·- . . .\. ~~ _.·, '. ~ •,.... • ... -, . ':' '• ';._ ... i,'.··. j,• _;<, .-·-~ ... .-.· 

•\ • ' ' ·.' '. •• 1 •• .: '. • : •• - • • • ,. • .... ,, . '•' - '. ' :-, . )·-;,·.. -. -· . .• .. 
.. ' .': ,, - ' 

1;..__,: ;--,--:.__; :- ·. ; . . •. . . , • - ' - ' . 
' . ' ~----

•. . ,,. : .' . ~ · .. 

·. -:.f\' : 

.... . ' ' .... .. 

I .• -.·· - . ; _.,,_- .· 
. . 

>. . ~·- . '. • . • . • 

. . . . ~ ·'--
. . ,· ·' 

T-'---.~---•~--.-~:,- . 
. . ' . . . . . . . , '; .• .. ~ _.. ·., ,· . 

....... 

.... -', -· :·. ' ' ~ ·~- . ·-.... . . . _.;~ . ·, - - -·· \.. -·· ... ) 

, .. ·,, - . 

•' ·., '. ~ ., .... ,, . 
. . . }.- ... ·.: 

.. :· ', .. \/_· :- :·:;£ ·: .r: ._,: ' .,' ·: . ': - . 
t ... 

'( ' . .' ;.··· . ·, . ..... •' . 

. . . · .. ··,· 
. ' . ~ . . ·, . . . 

'-' J_R I I - i -5 i . CI 

. .. 
. . .;.-~ . ·'.~. 

- _. • ' ~ . -f 

. ' ·.' 
. j,·;-·,;···.,. ., ·, 

' ... 
-,. 

~ . ~- . . .. 

, .. 

.. --,---·-:- --.. 

. ~ ~-. ' ".: \ ' 

I ••.• 

. ' . . . . 
. . . -~- ·. ;;. . 

·.' ,--~ ' .. 
: ._· ·, . 

. t:, 

L 
~.:. 

V 
. \_} ;.-

t; 



Ji) -; 

'i 
I , 

... •,·-- ---- .,-· ---··-·----- .. . .,-• ' -· ' . -

page 22, 

- ~ .,, • J, 

---. ,,-,_ ~c- ... -:-,,---- ._ -··w111--fir·s·t-··ti-me·'outthe ·11ne ·to"7'scie=1f another'. fer.in.in.al-inter chap.ge . - ... ' . 
· ... -,_ - - -

_ --- ·c--.-.. c·c-,-.·-·-··-····-· ----··--- ··-.,-,--:··--,~~,,-cc_·--=cc'.·.-='--'------·-·-----o~·,,··:·.·-co·.·~-·--·- • -··.c:--.,,-.-.--,-.c,-_-_c,__c-;o-~.c.·=·-"c ·- •-·,.-- ·. -- -- · •• ·'" · ·-·--- --· · •• - ··••· ····-·· ·-·-

... ,--·' I ·, . 

responas,. - If not, it ~iil attempt to change' the NIA in the erroneous· -

'interchange unit. If it.responds properly, the error indicators are_/ · 
. . ,· / ·. '-~. ---~ ·. ·. 

' . .. . 
;:.· ' 

-· turned off. If the unit- still sends· a bad NIA it is .dropped from the 

,_ polling sequence and the previous terminal unit is given a-~new- NIA---~~~~;:-~:·::·-,~~--'-
. . ~ " . 

------.--- .. · ; -·---.;·--· to branch around it. T-he operator is appraised of the situation and . . ... __ :.-. -· 
. . . ·, ;"'; .:,:-, .. '.· ·-.,.•_,; 

,·, :· ,·.· ·; '··; ·. - • • ,> 

- - ---- - ·--- --~ --- --- - .• .. 
. _ . . • ·- _ _ _ _ _ _ ___ .. __ ,.,;,;;: 4 _ . _ . • __ . . ···-·-··-····-- --- - ------~-------.. -----~---·--- --

. I . · -· . --. ----has-intervention and modification ~~p_~~!!Y_! ___ , ________________ -~~-----~· -~--~--,-----~-------. --·~----~-~~,· 
: ~ . : - . ·-... ,· 
-~ ... -~--·-····------·- -. 

·-'+", ~~-~--•-'-~-----~-. - . -· •. _., _____ , _____________ --- -- -- ----·-- , __________ ---·--- --- - - ·----------------------------------------.-------- ' - . . . . . .. 

,- -Er~or. Recovery-Management. - - - ,;. -

,-

Th~ Error Rec·overy Management module handle·s ~e following: 
.-

' 
. .... •,.,.,.-!·. 

_, ._ .- _,'- : ' . , ... 
. • -· ·~.'it: . .. ., 

••• ;, .. J -

• - <\ .. 

,.. ; 

., . ,- ' . 

. ' 
. ' ·., .. . - _.~ ~ ., 
'. 

.. ' t~ 
•. ,. ·, ·o 

' --· .. .. • ,. 'I , . ~. ~' .; .... . . . . . 
. - ~ '.'-: . •,· . 

~ •• 1 • ~ 

-~--------:c-______;.__---'--- -- --------------

Checkpoint marking - keeping track of addresse~, 
register contents, device status and s·y_stem status 

. at prescribed intervals. : ,- .. •, ·.:. . . :i. , ,' . . 
"'-••,;-

. ' .. .,, ,· . 

. . . . -, . . 
. - ···-- -- ----- -------------·--------. ·----~______,....-.·--· .. · -- - ' Attempts to rerun recoverable errors. -

. ·-
• [I • -~ •• ,. 

·J . ., ._, ; 

. · ..... -'· ----- _ ~3.- , · Logging of error on tape or DASD · ,,,,,,.,....~· . -· .. . . ., 

. ,.. .. ' - -~· . ~-

- ' 4. Visual indication to operator of non-recoverable 
errors. 

, . . ~-
. I 

·-·· . 
·' . . 5. Removing frequently failing ii~es and terminals ' 

...... ' .• · .• ·.Ji 

. ( , -

. -:. ! · from systems; 
- -- - -----~-'\ . 

·- . 

;, 

In the event of· failure of the CPU of the Central Computing Facility.:. 

.. ! ,-- the CIS must attend to various tasks. It shoul_d notify the ESS 
----~----'--------~--.-,.._;.__-:------'----..,. 

.. 
. --~-- ··- .. -- --· .. ·•. • .. · : 

IL--.,------:--___.__--::-_____________ ._, .. . . -. 

· c~.ute~ interface that it will not acceJt messages until fu~ther. Q · ' ' 

' ;,. 

,, . 

.......:__:.._:__~-----:;-~--c--··------- -~-- -i-n.di-ca.tion.-------'t-hi-a--wi-l-l--pr-ev-ent-a4d2'e-ss-ing-of the--ai-rline--•··s·· ~offic_e ___ .~-=-,----,-----'-~___,...--:---:---1 
--'--~.........------- • •---~ .. --•·•--.-••••"••-'"'--•·w---••-"•···-'"•·· ·••--·-••-•••·--•• .. -•-·· -•••-•--•••••-•-•••••••-•------•· •-·•·- ••-•-- -- .. ,_ ___ ,,_,.. ______ ,. .. ---·--·--••·--•---·••··--·--••• __ .:.._••••••"---·-----••-·'"•-·-··-··---•'"-•••··•-••-·-•--·-.--------- ..,;__ . ___ ..... --- • 

- .. -- ---- ~----- -- - .. -- . . . ~----~- - -- - -~---· ----
.. ·~ .. -

.. . 

- ---------· .. '------ ----·----------·· . . . . . 
·'. ·• _.:_,,,.__-· ............ -_ __.,. __ .....,...,...,.,-,_,..,"=··.--.,··· ,y,.,,~·- ~- -, ---~~~;---fµnction designato~. and' the ·other. ~irline Is computers 'Wil~.:~t.eceiv·e~: .. ! • • # 

'' ' i;, .· . 
·- ·~ ... -~ '. ... '. ) 

• ,c. •• 

,. 'I, 

.·· _ . ·. c;L_ ~own ~qs sage . 
. ..., 

~, '·. 

.· ~:. ·: 

. .: . • -~ •• I ·: • •• ... -
, . ' --_ ·: I- -, • 

• ~--,·· •, -~ • .:• •• .·-:-,·. ~-,,; ·H • -.._~-.. '--:•·-. 

.. ' .. 
•••• •.·· >· 

. ,,, .. .' .~- . ,· . . 

The CIS will clear all qompleted messages in its -·~·<,'-'/i' :- . < ,_·::, ,_,~'._· · ., • 
. / .. ' ···- --··, '· ·.-. \ -~ .. '.:.,~ · . .- ._.t, • 

·'..: .·_ 
-- ,, - ;. . .· . ' 

·.(: 
." : . 

_,,. . .. · ,. ~. : 

. . . 
i, • . :··.; • • All -. ~. -~·' .... ' . ~ ·. 

- . . . . . 

·' . -· 
·. ·. ... . ,; , ' 

. . ·; . . . ~ : ··1,: .. ~~-
•••• 1 .. ,· • 

. ' .· ' . ~. , .; . 

"-. · ... '":. 
. ;. . .:.:!; .. _·. __ :. 
: .. ~ . . . . 

,;:•; 

·. ~ .. 
..... 

. .' ~- ':; .. -~· -, ... : ·: . \ .. . .. 

. :;-: <' .... .-· ·.:: i •' • .. :-· . . ··., ·. ·: .. • .. y • ' 
::.,.'. . ·•. . f•~ .·, . I J ·' •. ·I,; -, 'j-' • : <: .. _ : • • ~ 1·· . . ,·_ . ~ .-

. ~ . . 
r. • . 

! f 
' ... ' ,' • 

• J- ', , • 
1

, • 7 I • ! ·,. ,', , • 
.• -.... 

1 • , • 
• ,• ::1'. ·: • • 'I' • .,-,·,.,c 0 • ,·f ',-- ,' ,• 1. ':, ", ,, , .. • ·," • , '_. •, ,·· • j.• ! •• • ••" 0... •', '• ' ", 

, • 't ',_ , .. , ;,.•··,. / , , ,° .. ' • ' '. · •. ----: ._., ,•: .;'>'':,:. :,; .. : ;·_:r,_:~: : ·' -· ' 'c •: , . ,· .. ' •, • .. '• •/. •t' , _.-!' , ' • • A>' ' • .' • : <: ~-~·-~.-.. · .. L • •.' ',-~-::: -~-~' .·.' ,, .• ·. ' t. ·.; - . 

.. 
C •0 •,,, ' 

. . 
..,,· 

. .. - ... 
·, .•• -.. -.-_·· ,.,- .. :·;- . .. 1·' ,_ . . . ~' : 

' ..... , .. _; ·- ) 
.- • l ' . 

. .' '. . 
. : ' 

.., ·-> ·- ;'c . ... .· ' ,. 
. I . : . -.'- _' .. -.'" . 

.. 
. ' . ' l . . .. . ' 

~ ) .. '.:' . ' .· ·• -· ~·- . 
_, r, ., ... , .. . ,··.": ... ' ·: 

.,· : 1 
\ 

• I 

f 
-_ ;· . :·· .. · ... ':,./_ .. · . 

_,. 

~- .• '. _·_~4 :,' :<, , 

--· ~-- l (.)::.:. . '\ .. ' , · . ' ' 11 _1111111111_11111111_ .... _____ 1111111111111 _____ ...... ____ ==---_----~~~~-------------



-.. --=---=-- --- _.,.,,.,,.,.,-~- ... 
--·--------~--... ------ -,=. . .....,.· ..... --.. ...... ~ _ _,...._.~'y<s;•.-,'•".f-c~•t"•·~·•""•.-.l.">-----•·•."•-·•.•--.....__••.4:.,..- -.- .. --•-<• _. ·----·----:,·-,.,,_•,_•-_ •. _- .• -·:,.., •. ,.A_, _ _, _____ , __ M_. ,,~ .... q· .. .,_~-:-~--::~ ~ . . . ·,:;·· ·'·, •, 

. •' 

,.,,_ ....... page z3· . 

l 

queueingareaS that are waiting to be sent out. Transmission 0£ a 
''"''••\•<A 

. . . :,_,:''. · message to all agent sets ~rough their terminal interc1:1,ange will 

.. ····1morm ageni:S of machi.'.ne·S.tatlls, aticithat n~ fll.J."the~o;.ess·Ag~~ .... 

will be accepted~. tJpoII. COrrection of the ~ownage all-clear meSsages 
: ' 

'( . 
will be sent .... These procedures will provide for a smooth·_ shut-dow~ ·- -. ·',·· .. .. 

. . " 
~' /~ .. . . '·._ .. . ,of a failing system instead of catastrophic failure. In the event of .. :_;~:_;_:~·?·~.~~--· .. :~-

. . . , ~. . . 
" -·.. ' 

., ~; .. -. ;• ..... 

•' - ---- -- ···-.···:· ... 
'~ ·• ' - ,• 

.. . . ·_·· ... · .>_.·. '"···._.: _·. ___ · .. nonll!Scata.strophic failure.of·the-CIS CPU, ~the-system---wi-i=i-~-:a.tte-m-p~---~"-... -.·--<~~~--·· --;.-:·-~~--'. . .; . ,• ~-' .· . .. . . ' -,--··---.,··-·--------- -------.---·-····-- . - ----~----- ~-- -- -~-------- · ___ ---- -. -~~>~-~~~~+,--.·-..c-_--~--------

·;--·_:~----.·. ___ --:........:a. ... J.c·. ·. '.-:==~ -.---···- -· - "'--------------·---,---~-····--····'"•" ---- ---------. --· ---- --- ...... , - -············ ···-·--·,· ----- ·-- - -.------ • 
·. . .... • .- ··.·.· 

. . 

a switch to the alternate unit. Catastrophic failure (indic~ted ___ by a '·. · .:·::.:, .. , , ~. 
------ __ .___..__ - -

:./~ 
,' . .. lack of CIS messages an~/ or a <li:agnostic from the CCF) will 

. . ; . . 

. I , .. . · .. 

;-( 

' necessit~te oper.aior actiO,n in switching units._'rhrough use of check-..~-. _.;L;;~: . -

·_, : .. ' . . ' . {' ; :· -

/ 
., ' - . ' . ', -. ~ ; 

I 
·1 
I 

I 
I < . ·points r_estart· will .be facilitated and the system's lost data wil~ be 

' .·,· ,' .· . ' - ~· ,,.. . , 
~ ... ·, ' • "."t, ,,' ' .: 

_' , .. ' .: ' 

. 11 
,1 

.. - .. 

------· -----,---~ , ·.to 

· minimized. , F~ilur_e of a peripheral will be noted by the CIS and 

II 
I . \ : . '. · .. ' ·:.' ~· ·. ~-- ' -

. . :, _, .. ' ' . ' . ~ . " -. . ' 
. •' - \ ' ;' ·-.-.... '·; ·. .· , .. 

-·"·- • ~ --- --·~--~ · . .,.. •• .. - -.·- _________ :__, •.. -----! 

·..,.· . . . - . . -.. _ ,• .·· 
' . 

_ --··· __ ~ .... --~ ... --·------ request operator interventi~n. - - -----·------> ····. - - •.. -: ---~·::~=·-~--~-- "<~~~~~·:,'.~~:.-',~ ~- . - . , I 
.. 

Parity Errors 

Various parity errors will be detected by the. CIS. The CIS will 

not delete· messages that i~ detects have incorrect parity,- but will --
· flag the status word and thereby notify the CCF. i' These cases are: 

,',(1,',,•,,' 

CCF to CIS, ESS te CIS a~~--~~rminal intercha.nges Jg .ClS._ If ES;S_. 

' . - -~ . 
. . . . ,: ;. . : . . : 

•, ' 

. .. 
. . 
. , . 

. ' .. 

- "( ~ 

'· . 

.• .. 

.- 'r 

I 

- --·------- -- - - .. ---------- -- ...... . .,, ___ ___:_....-~--:-"-----t-1 · .· -or--CCF--detects a bad messag·e from the CIS it will..notify to that · ...,,__ ' . 
---·, 

effect and reqµest transinit~al. In cases of repeated failure of the CIS~---- -- --- ------·:_=. ·---- ··------ - - ------·------------·---...... ·-·-----~----- - --- --~-- -- ---~.------·- -·--·- .. -- ---------·--- - --- ---~-- - -·---. _- . 
I....,;....--~--,---::------.... -----· -------- ..... ---··- ·------ .. 

,;'"'!"•'·-,·~:··· -..,..-----·- -- - --- ---- ---- -------- -- -- -- --- - --------··--····-·---··------- . . " -
~-----,---=---,----------· ···----· ___ .... , ....... - .. 

·- - ...... . " ......... ....... .. ,. ___ ........ ,~ CPU th~ operator wil~.P~-~~-~Jti~{4_~J:l.d m~y t.~lce. -~pp.:r_op_:r.i_a-te·~a;:ctton·- _-:~~-; .·. ·. ··---~--. ·.·. ·.. . ---------------____:...'---·--:· .. ·:--.. ... . . ..,, ......................... _ .. ,.,, ... __ ......... : ............ , ···~·- ,. 

. ·, . ':: : .. ,; ~. ':• ... ·:': ... ' ·, . 
? • ., • ~..,. ,, • ,,/. • - • 

'~ ; ··- :: ,. ' . ' . . 
1· . - ·-• 

· __ , :~ .:i· ... . ·;. that includ_es s~itching to th'e alternate CIS C~U .• 
- -:~ ,- ... 

·.:: '; . • ' . . !. ·1 .. 
·,·{. 

, .. :· .. 
'. ~ . ,, ....... -·· . ,. ' " ' . ._,_ • . . 

• • • "':-' • • : V • - ;,'
... • 'C 

' • ' • •" ; .. , s,•; ..-•' '~ .. ' ~ 
. ' In the event of an attempt by tb.e·:··c~F CPTJ t.o ,overload .fJ?..e <;:IS : ':r_t. ~- :,:;. '. ):_ 

~ - . ' . . . ~ . . . - _ .. · ' ~- - . '.. . . 

,,-'·-,. ··.--·:' .. ·· ".' ·, ·., 

. . 
. • J.- • • 

' ' ~ . 
. .. , . ··-· . 

~-~ . 
. .. I -:; ., ' • .- i" 

. . ' 

I ' • 

. I ' , '- ' 

· ... , . ·1 . 
' I 

,I .·-

'' .. ,. ' 

.., ' • . I . ·~, - •. :-:~ • . .• . ' ·, ._. • • • • I ' 
.. :_,,. • • I• • •. ·, • -., ·'.'_• •;·, 

·. •. 

. - '., . 
,. 

. .• . ~:) .. · 
' ' . . . ' 

: . '. '·. ~-.. -· ~ .... : .·' . - .... ; ·. 

. ~ . ' ,. 
'µ ... 

·, .. -
•, ' . 

..... -· •,': . [_ 

. ... ' •, . '. ' 

'... . .·_:··,;··.... . 
I_. •' I : ' • •• 

,, ·, '- . 

........ ;··: .. ·· . ' '·. . .. "\ ·-.~-~~··:·!_-__ ___ ._ ____ -.· -:· .--:---· '. -. ~~:~i;..~· ,·--.~-~ .. -----~·~·· ·: '.- J~ •. ;.",' . 

.- • ··~ - . f . •, .- •• ·• ~- • . 
','-'• \ • r· •· ,• ·, ";" 

.\ .•.• •'J ..•• • , .. ,);_,;.,'~"''.°':· ·' . '. _ , . • l · ' '·. ·. • '.' f I , .-... ' •. , ·- \ : ~ • ·, ·, . ' . · .. \' '.,. ' • ,. .. •. ·• ,J ..... • .. ' ·•·: ... ·.· . . . ... ·1 . ' .· ' '. ·. . • . ~ •. • • ' - . •. ;- -·1. . ,• ' 
• .•. ' ~: : '. • .. • -....._ ----- f, - •,: - ~· \. . • :··_ . . . ; ·, •• 

' .... . .' -.~: .. : . .-----·... .: ... :. . 
.· . .· . . :.~ ... ,.:,..: ,· ' .. -: . . "' ' 

,--;----~~--1. 

.-. ·- -·'·-~ :J '. '. :~·'.~ • .' 

. ' ., .. _._: ...... _ ... __ : __ · 
. ;, ~'· - . - . . . " , ... ··:~. .. ·' ,:·, . 

· ... - ' . 
......... .1-.. ,-. 

' ... _·. ' .... :,, ;.·, 
. . . ., ·.. . .·. ,.._. .··' .. 

~ ' , 'I .- t . r: ... · ··- ··: .. ·· .. _, ~' -·~ ... 
' . . ~ , ' 

. . . 
' ,,• If • • • ,. ,t :'.. "" ~I ' 

· .. ·,; : . 

' .· -: '. .. ~ '. 
. '- . :· '. ' ~ -

· .. ,_. ·.i· ... 
. - . 

·.''..11.< ·:· ....... '"·.· 
. - :· _·.\ · ~~-:·:·.' .,; ' . . . . .... ,:' .... .:__ ... '-·"'. . .. , . 

_.- ;:, :. : :·,. · .. ' 

• 
; ' . 

. -
: ·;~. ~ ·. ' ': -. :.;. ·;,,,.... . 

,, ' •lo', 

. :-.. =--

. i 



l •' .. 

, 

. . & .-W;-.•.. _ ... - _.] . . .5 _£_ M C _; ... J. A _) _ ._ CJ . 

,0 
. (/ 

.. \ .... , .. .;, 

.... ,, ....... ·, .... 

····---·~-~------ .-------=·· 

,.- - I -

. . 

P48~ ~11; 

,~ 
• J' 

\· 
11 

I 
I. 

l 
·. . I I 

! 
} 

l 
{ 

. 't 

j'. 
. _·. '._~·-- -~---~--- -- ·:~ .. __ . ____ :. ----·- -·,• . ~ 

.. · . -· 

..•. _· .-~-- ' . communication lines, the overage can be backed up on CCF ·disk o·r' 
• __ . -----· ;-·- -•---··-, .. , .. --~-u---· -~·--~----~-----,_ .. _._. -•---- --~- ----·-~.,-,,,-•--•c-,·.·- • - -

. . 
., . 

dir·ected··to ·the CIS Disk. Assignlng a maximum queue size will· . . 
. ; ·· ... ·. ,• .··· (. . '· .. 

> ~- . . . . ' 

_ .. ·. ;>pr.event domination. of the CIS by a runa'Way 
1
system. · Priority can be .. 

\ 

. . .. ·'· . .• \ 

~stablished- for rn·essages at a previous tim~ that will enable. queue- . ' _,,: 
., 

. . . . . \ . 
. . . 

ing of lciw priority messages ( e.·g~ weatl,ler data) during heavy input/··• ..... · .... S:;' · .·.· 
.. ,.' -. . ,_ -

. -.• . ..- : 

... -·-------------------------·-----------·--~· .. ~- -----~--------------- ·_ ' ·.-----; ----- -.. ' __ .__ . ' ·: ._· --~ ·._· _____ _!-

-~--~- ·-·· .. output_--~-~~ ~~~:--_~-------.. -------_ .. -_ _· _--~:~----:._~_~_-~----_--_. -·~~----~; ____ . ________ '::2:.::::.....:~-------~--___ ::..._-:__ ··-·· -- ---- :· :_·:. --- -- -·- ·-. . - ~~·. :· . . . ~ 
I 

- ---- --- - . _.__ ___ -

,·_.· . •., : ··-:--.~--! ' .. '. 
·---·----···~_.·;'._.~-:~-~---· . -

... ,< 
... ·. _.,.. 

' ·, :·.:. .... , • .,r ", 

·~ . ·::-- .. 
. - . . 

· A carrier-on failure may Qccu~ ~hen_nQise .bursts.appear T ~~~-- ~--- ,~--

·- ... . :· . ~ .;.. ·. 
, . " .. •._:, 

or a carrier drops on a line. Eight ·s·uccessive er-rors ·of this type. 
.. Y''., . _· 

I' 

l 
I 
I 
I 

I . I 
-~ 'i.. _ will cause the GIS to lock out that line and not receive until a new ------. - ----- ·--------~- .. ----.- ---- - I 
_ .,, 

. ' .... 
·. ·'· ·~ . . ·.· . ~ 

• c ·: •• ,, t, ·.. I, 

. ,· : ;.· 
' ' . \ .. 

• • • -~- • .. : • • • p • syncronization pattern is determined. If :the carrier-on failure is - . ·:' . 
, . ... . .. 

' t • ·.., • 

. . ·": . _,.-. -· 
- ' ....... 

- • ., .. •• '• - " I -:_. ~. ·.~,: . . . - . . • . 't." . 

- -- - ,.:~----\---~~·-'--- -· -not constant the CIS will timeout the line and attempt to r eppll. - . ·._ .. . -. ,·: ~-; ... ~·-· .. _ .· -- . 

,. 
,· .' . 

. ' . 
... . • _T ____ , --,'·~ -----'- -•- - .. • 0 ' --- - -·-,-~-.- • ...:-.~--~"'--···-• 

. , . · ~, :< Input or output lines may_ lock on occa/ion, and. these conditions are -·- : ~- -- _ . 

,'' .,· ·,;. 

• ' I , ,- -~ • .... 

, r - •• : •- .... 

. . ' 

relatively easy to determine. If the (];IS receives a message greater · ·· 
.. ~~'.· .-· --. ..• : ~-'!- .~ . 

. , - . . 
,.; .. - .. ;· __ ,' . 

. ~- ·. 

·-,. ~ . . :' -. · than a pre-determined length without an End of Message delineator . -~ .. ··. - --

' - . '· 

"" .. 
' ' 

-.· __ :_ -·-'- , .. .,.. -- ----·---··cc·.----.:...- -- -
' . ,· ' 

- . . 

· th_e CIS operator will r_eceive a priority message at the OCC. Upon 
:,.- .• ~ . ! 

,~----_--. ---direCtion-from the operatOr--theCrs win repoll:the CC~\, Simita:rty;----=- .· , :, r .. ··-· 
. .-
~ ... · 

if an input line locks on with continuous spurious data 'the CIS will 
. . . . . 

. -, .. : . 

' ---··---·-·---

-~-- -- ......... ~ .. ··o--.. . ·_ .. -- poll the line will be eliminated from 'the. pollirig sequence arid ~e-,-·--.. . _·---~ --~--
' ~ ... · . ., . . •-., --·~- :.:...:·-· ·--. ~ -· _,..;-; ;·- ~--· - ....::;.- ) .. ' ·, 

. . .. ).. ,, .. 
. " 

. .- ··-·· .•. ,, 

'.'J .. 

.• , 

v-
- ,· ~ .. 

' ' .·: < . • ·. : .. -.,, ...... .._. 
·. . • ..,!' . --~ 

. . ' . : : ,, -· . . 
'. ·'{/: '"· •: . 

operato~ wil! be notified •. -
J I--~... ". ' • 

. . ., 
. l. 

.,. . ... ' . 

. ' .............. - . . . . . . .. • . -~ .. ,;~.:~~ \: ,j • .• ·, • .' I' 

; .·, .' . •. ' 

,-. . :ti. . 
·<· In all cases ;the operator has discr~~ionary power'. to re~. ·. - . '. . . ' ' ' - ,_ ' . . ..... 

, ·I. 

:~ . ·- ... 

. -- . ) ~ ..... , .. ~ . :.: . _,.._ :: . 
. •. ' · .. ,_ ·: :• 

. ,.. ,'' .· . . 
"' • \ , ... ·: ._ ' '. T • 

·, 

. \ . ,_,. :: ; 

<:-:--.;':initiate or<d,rop procedur~s. ·._ .,<;:ounters.l will be kept of total ei·rors·_ .. , ':.: ,· .. • . . ~·.{c . . -.·. 
(. .: .. . ' . • • • ;.i . '. ' .. :· ... • 

... ·,· ... ....... 

. ··' ' ' : ',·---._ .; ~·:/. "f,' .· _· .. 
• . • Ii. ,I 

. I 

·' . . ,:.· . ~ . 

. ,' ...• 
(. • '. ' •• t ~ - ' 

l .· \. ·: ' ,'' ~: ; '' 
. . ·.< _.-:· .. ·)·: ..... ··. 

·. -.·~-·- . 

·.· . . 

/. . . . 

......... " ............. . 

·, ' 

,· ; 
: '• •· f I ·, •. ,,' 

. . ' . ~· . ' . ~ . 

·.-_,· , -; I 

. ... . 

-· - --., ..... !.. .. :~.- ·---:--- ' .: ~-- •.. ' -

'.. . . ' .... ,. ' . 
, •. ~ .• , , I, ' 

. ; 

,Y 

i. . . . ....... ' 

. ' . . .. 
- - .. - , .. ~--. '. ___ :_ .. -----~- ·-~-···- ·"-·---·----- ---~- ·- . ---·---··-·. ·_ , __ · ·-·-· ... - .. ,,. "" -·--· .. 

. - . 

~ .. ~· 
I 

. ., 
. · . 

.... , •• ,, ...... ' > 

. . ... -... 

,, .... 

i 



: ll 

: I 

I •. -· II 

I 

.. 
I'\•· 

I ·····----- --------------------~-----c . . 
• 

. _ · _and to.tal unresolved errors.of each.type~ That is, if an. error has been I): 

• I 

r:'l 
-: ··-

. I 

.... -.-- - ' 
r .'," 

q 

. avail-able at the··occ. and al~ ·may be r~ .. initiali;zed through ·the _occ.· 
,.-.·--···---·· .... -·c..-.--. "'-. ----···- .- :.· ---- -.,"- ---- •. __ .. -·--'-· 

-•·-···• ---·•-·••·••- ---·--••·••-•~·••···•--••.,·· ,,.,_ .•..•• -.• .- ..••• -c. ___ ~. -· -- --· . ·-'--··· ····----·· · .. -------------------------·· 

· · Beei-des th_e function of err(?:r logging~ ·a d~ta log will. be kept on normal . ,. " -. . . • . · ' .· . , . 1_·" . . ' · .·.. . .· ·. '\ i . . · /\ , \ \. ,: . 

. ..,_..,;. 

I· ... ·- ---.:.- .... 

£unctions sllch as message irate, qu~,e sizes, traffic figlll"es oll utiliza'tion: ' . 
. , I: : . 

.. . -. . . 

by y~~~<>ll~,termina.l.inter·cha,.nges:;,~zid ..... Cen~ral· Computing Facilities. . . -~~;;· . 'f t ·,: ·. 
i1 ·. ·;._ •;,:; . ---- ~ .--;,:~:-; Sim~~tion ~ .. "t't\}., --. ----.------~--. ----. ___ . --------·--·· ---------·- -- -------- ~- · , ···· . 

' . 

-----------:-- .. -:-·~ .... ~. ·~·· . __ ._. -.-_. __ 1tSh9Yl4Jl~--~Q_t~4__that_~~i~Yliti_· ·_OD.i!i~v~ll_able'J:o_oLi:o.I~~··. ':· ·-.~' ~· ·~--·> : .. ·. -
. ·. . ··~-- -~ ~ .. . --- . -

T~ng is not practical in O : < i ·. · __ •. · .... :_.· .:· · ... ·_· effe.cacy of the syst~rn before it is put on:.line. . . . I 

· :; the real on-line environment because ·of the critic.al nature of the real-tinie ,. .. .. 
·- ,; . "-r-·· 

... ·. ·., .... 
.. ;.. ~ 

' 
. . . -, -

.. - --",-- -- .. reservation system and other ccrs. Hence simulation holds the key to 
.· ,i • ,, 

. . .,: -,:-·_· .--. :, 
··., t .: .·l -: • 

• !_ 

:, . ,· ,. .. ·: ' 

I 
. ' ... •'; development and testing. A computer, with a tape simul~ting communica.:tion .. 

,' . 
. 

........ · _·:·. :->-~,-:-- ... _messages and .problems, can interface in the stead of a 'communication line.· -
. . . 

-··· ···-- ·---· 
. . 

. . 
.- . -- :,-.~.:~--;-.· . ·The te~'ting computer should also .s<imulate the.conditions of opera~ion looking·· 

7 .. ·-:-' .· .. · .-. 

~t the CCF. .The operating system su~h as IPARS running under DOS, that 

the ·CCF will use, 'should also be simulated. Figure 8 shows a sample con-, .. 
. . 

----:· .. \ ... 

figuration for testing. · ·various effects and changes that can be noted include:' -~~~--,--------~-, --- _______ .. ---------------·-------
. ·~- - .- . .. ' 

Response. time if number of TI/line increased 
Changing polling techniques .. :,. .-

}, ! . I. 
2. ·. '. ')'.-:····: ·. : .· .:·_ . ~ . :5·.~ .. > . . 

----_-... ·.·. - .- . ' 3. - Byte· vs o Burst modeffor system inter-communication·.• ... ~~.-; ... ·.~;-· ,,~ ~·.-. · J .·'_·-· ... 
. ' 4. Message rate by adding agent sets 

~ s; Core vso disk as over-flow buffer .. .··,,_ 1 .. 

~, •• • ,- •.. • . I 

.. ~-. ' : ': •' . 

' ::·, ~ . '• 
• j . 

1-;-__;_:_~~~--·.-~-. :=-· =---~--.. ,:____· ------__;__--'#+----~~~·ak~~y-s-te-m--u-tili-z--a-t-ion--and-g-rowth potential. · : -. ·-'-:·-· - .·. ·_. · .. '.·· .. =. '.~· -:-: . .. 
.--··· ' -- .~ ., -----'----,-----=···-----·······-··-·--··'····---

MOst i~portant: deb~ggin,g Oi~n£o~~-;-;;n facto~s rnay take place '---~:_, ---------~-- _ ______ ._, .... .,.- . .,, ·---· ... ···--· - . .. .. - .. ,,---~-···--· .. _ _.................... --··--- ~ - . 
.. _. _. .. 

-~·-·--·------- .·-· •-.. . ' ... ,- -- ·-·---· 

, ... •:,_: .· 

- • - . - --- ,_ " 
--- , __ .,_ ------ _____ __,_ __ ....:,·,c,.;.,,-,,,__,_-y.~. -,-, - -=""-. - - - • - - -~~--·-~----~~--=-"-~: -~---~~--=--~~~--------;--------=------ ------·--- ··;_-:·: .. -- .· . -··--~~--. .;;.··- . . ·-~··-·- .·. . '. . . .· ! ... 

thr~ugh simulation.·;; t. .. · · T · - -- ~- - - -
.. .: 1-.· ,/1 . ; . i. . 

Suinrrtarx " . · \ - . j . ~ . . ,, : . . < ~·· . ::: . 

' ·\ ~,..""· .. < ... ~-. ••• - .1 -

(. 

. .. . . .:.... .. ..,----

• 

. -· "._..:· .:. - . - ,_ ... _ .. ---. ---~-. . ·-
••• - 0 ' ~ • • 

.. . . _ . .- · .... ~ ... ;- . . -.-, ... ., ' ; . 

4}·i-·-
,:"; '•' . 

: ,,. ... 
_ .. , ~· .. . . _._,_ -~:. ·-:· 

.• ,. ' "ii :. : • • • -~ - ·_ •• ·• . • • ~-
; .. \ _i ' 

• ,' '· ''t . . . .L.-:t ~·' J 
/ j/f l ,_ . ~-> ·. · .. To 

0

su_m~~rize, the 9~. control p~~kage'~\acco~plish the <:y ', ·· , , ./ 1 

·· ·. --~ollcwing functions: · .. · · · .. _ .. _ .. ·. ·· 1 · ·<: -:.· .... >:.~.· · 1 ··· · : · > ·:}·\; . 
. . . . 

. ' '.: ~-- ·, 

. .. .. .. . . · 1 •. , . • 
•· .•• ... , .• • • • • .r., . : . : ;. ·.)1,·'-i_1·, .. ··r.:t l .•. · ... , ·. . . . -~'1' I . 

. . . .' . . . ; .~ ~; . . . .; : . :... . . . • Iii_; {· . . · ·\ ..... '_·:.·.··.,,·,:.·.,., ... ·//.· . . • 1· . ' - . '" • .l - . > .... ·, - -~: .... , ... \'f.J •.• , •• ' ~; ••' . .-. ~ ...... : . ; ;, 

.- .··. : .... ·_)·r-1.,.:·,;.·_ -., .•. · .·"1:.\_ .. -.- .. ·., •. , . . . • ...... . 
, , • •'.;'. .•.. :. ';, . 'r . -·· .. ,-·' . ,.;/:. .. . . ' . .•- ·· .. 

'I ·'· 

' > • • ...,, ... __ ; 

. . • <, 

. . .... 
1· ;." 

' :-r~· . . . 
·,. ' 

. .··-... ·: . 
) ,, · .. :- : .. _:,} ,,I . 

. . . : {f;t,(( . . . 
. _., . 
. '. ' 

. I . L.·J 

r· 



L . I W_J I . I J •• -----__ g __ _ ----,-.--..-- --- ,. -- -- ---~· -~-. ·-=-,e--;~-, :~-.....· ··--i· .l • ' ., . :·',r,, . 

:J . 

-, ' 

___:] 

:J : 

[' 

' ·".'.-

' \., " 

.,,. ... ;~ ... ., ...... ' .' 

\, .. .;, •.,. 
\ ..... ,., 

1. 
z. 

(; 

3. 
4. 
s. 
6:·· 

. ·• ... 7 .. 

8. 

ff ' 

.. 
ll --

( . ,,, .. ;,_.,, 
- -----------· 

:lni:tic1.lize and Repeat _Polling···for Terminal Interchange •. ,; __ 
Accept and Ro~te Messages resulting fr_om 1 ~ -
.Accept and Route Mes-sages from the ESS lineso -_ }·-· _ _ 

_"_.,-~e>ut~ Me~sages add:r ~s s ed to the Remote T_eletypes._!-----~·~~~: .. .,L;::-~.-~-:.t _____ :.,: ___ :_.:.;-~-~;"";: ... --~ · 
Perform Real=Time Statistics and. Data Logging. 
Perform Real=Time Error Detection. 

- . ' 
.Outpu~ _System Status Parameters to the OCC and Receive 

' - . 
J . 

Instructions from the OCCo . -~~:.J. ":; 

Perform Off-Line Diagnostics _and Utility Functions._ • ·•· .-,.?. 

. •• ··~ r • -,-. 

~------- --~-,---,'-,---"-~----~g':-"*,. . Accept ~nd Rout~ -Messag-es~ f~~-om-th-e CCFs. · 
. ' 

.. ', (~ . :', .. 
I .• 

Reference back to Figures 4· ~nd 5 will prove useful in ··obtainiD:g an 
. ,. .· . . . 

-~-~-..--- ---·-----------------

~ '· .' ... system suggests the use of efficient modularized subroutines throughout~ 

-This will eliminate repetition of similar functions, such as similar I/0 
f 

operations, and hence dec·rease core t1ize. 
I'.; 

The frequently used sub-

routines will be, core resident •. 
.. .. - .. -

-----------·, .-- . --···-·, --~ 
·- ~-- - ·- . 
' ' ·- '....-----~-_:.,. __ : ___ ~·--- ·-·. --·-·-~--'-·--------:-.---.--~-:--~--~·--'-- ·-------·-----·-· ·---~-""--:-;-:--:---··- 7"··--:..c.- .. :~---· - - ---·---·-.. -- .. 

' 
.. -

;I, ·,.: .. ,, •... .... ,-. 

. · .. -

.. : ·\ 
-~--'- ·---· 

j 
'.( 

'-!.'· 
•.· .'. ,• 

""- ~.. ..... . ~"· -- .:.. ·····~··I,.. 

-· 
1 . -~,. 

.I • •. 

,_ 

-1 ,. .. -,.. . . ... 
··., --·-- . ·1··-. ·_, ·._ >: _·- .. ---· . · __ . . ''. .. :-·. ·- . . ~ _______ .__·_,_.:_ ________ .. :·•.,; . - ' .· ___ . ·-· - .·. ·--·----··-· ··,· -· . __ ... __ -._ ... -·_,___:_,:__...:. --·. - -- . ,·-----. -----~ 

,-. ... ·-· ~ · .. . I 

.. 

- ·· __ · ---···'·---- ----~---.. . . ~' .'I-' 

' ~---'---'----.-------------- ·--~-------,-'-,-,-;-,--.----~--------:---'-------~ 

' .-. ~---· . ' ' ., ' 

, .. ·' ., - ' .: . ' ' -:..:...-::... _____ ~ 

. . 

' . ; ., 

... ~----·-·-- ·---- ---· ~- .. - -·--·- ·-· 

. -· .. ··,··:····_f:~. ,· ..I . .-' .. ' :··-
' . 

·.' C : 

. . . . _-. -. -, . ...... _ 

~ '. ,. ~- . , 
: ..• ·, 

. • .. ·'::;" ·1 
- • • .i • , "!. ' > ; _ ... ,~. .. 

.. ,, ........ · .. . '",),' t1._' .. , "'. 4 ' li ;, • M-,,~t > .: •' 0 ,' > \ • 
. "1: _; t' 

'_· .• • ._·t·_,·· • . ~· ~--. . .. _ .. , '.;.. ~ ··- "" 

', ... ' 
, .... ~ I . 

:"J.-, ' . 

' : -:·· 
. ,'l-· 

. ~ '· '. 
r ---·.: :,, -~ .. · -. ~~:i;i·:·."' . '·L , ... _ -..... - . 

_ . _., ... /1.··~ ,/t;:··:-.l•. ·: __ ,. 
- ' . - ' ~~ .,.: . . ,· ·.. .. . ',. ·~ -~.>:, .. :;, . . ' ··:." ~ ~:_..~: \.- :-·. . .. ' . 

• .I,. ,, • - • ,i •• •. • ·,}, 
r. . ,J • . •' I • "· ' t J. • '. ·'• • • , ·, •• ;~ : ' ' • '~ :· I 

'· '"" . 
., . ' ,,.:.... . 

··~ t : ' -
• ...... ,, • ' " J • • ·~ ... . ' (_ 

.. ' .. ~'··,·:· ... :•·. ·,,~.~ ',,". 
• . 'i '· •1' • :. • : 

i' . -:- ' . ' . . ~::,~; __ .. ~ '..': . ··-~.·. ;::.:_ '· .. ··-.: ::;> ,. '_- .·. :.:'. ·. -~ .. '-, - ' . ,' .' .-. -.•,. 
. . ''.:""(.: ·.-' .... -~ ·-:;_ ... _ ·. ,,:.~: .. ·· .... , ,:·~~.': ··~ .. :· . · .. ,· .. ·, . · .. ···. '·.,, .. , ... ·,~ ~ . . ... ""••\. 

'~ ', : \ ! -··, ·- . ''!' . ....,.........:.... ..... 

' : ". ' 
I : . ' ., : ~ ... . ..... . 

• )-t, ... · . .. t 
, ... ,-. 

. . '· ~ . 
• ' • ... i:, ~ • , -- c·· ' . ;.'. ,. 

," . . . ~ 
....... ··.( 

, '· 
• ,"' '• I • ~ .• • .... 

·.. ·,., ....... ,--~ .. 

... ·· . ~- - ',· 
:.. . -/ .-~: 

.'·: . . 

·\:··:."'" I• .. 
1'. j • I • ' 

._ ...... 
t - • ' • .; .. ~ ...... •, ... ;:'...._ • . . ' 

~ .. - . ' 

.. . 

. . . . t-

- ' 
I ,.f•• 

• t ~ I .-

. . 

1 .. 
ii 

. -----,;o:· 
; 

' ,-,.-. '•·.• 'C""- ··--~..,, ~--·-r--...,,__..._-,.~,.•v . _._._,,. -----··~·•·••'•" -· ·•·••····~--~- ,·- -.-.-'··~,.-·---•· --- '·••-•••Y--~- ••·-. ,.._ ..• ~..._.· -• . __ -·---•~--- ----·-- .. -•··-·•·--··•- --·"•··---·--•-----·-••-••-• -··•• ., ·- •-·-•·--· 

-'-,---... 

.. ' ,. ) . .. 
• • 1 '" • 

' ' - ' - . :"'" 
-'i·_ •. ·.,. ··'·· ·,<·,o· 

: .. , •• "'. '•. J.• 

. . ; ~ " -~· 

. . ' : . . ~ .• 

•. -;I . 
.. .. :·;" . ·;, ., l -.. 

,' ._ ...... 

-. 
·-'--·...,...,..----- --- ,.. -'" 

-~-··""'""'"';1 •.... -•. -

- ' 

·~1.,.:·· '•. 

~-- ·'· : . B· . ·_ { -~ ·:.. . 
. t~.... ~- -:~- : ... 

•. 
. .. -·,. '.: .. ,;._- .. :. - -:. ; .. t 

. <. ·, :,: 
.·._,. 

' ' . I ., . 
! \-:' .• 

' ' \ - ,• ·.~ _ .. ';' 

. ~ .• ',·* . •. I .. ~ .'. . . . 
"l . ~ . . -

...... . 1 _ ~",': • ' ,.· :-{· _ .... 

/I ' •' • ~ ,. ' :..;.,· • 

·. .·.,-, .···' ~· : -.- . 
.. :~.'{,:~:-' ... ,• . 

1.-'~ .•. ' 
.,,t., .• .··-· _·; . · .. \ 

"t .; 

--·_ J. '· ., . . -
-~ ... ~- ;.), ,,1 -, -~ '-'""~ 

. . ,', 

.... - . ' 

..,:,:. , .. 

. -: ,:, 
;, ·,1·,,: .. · . 

' . ·~ .·' 
I ' ' ! ~< , ./• ". '• ·' .. ·. , 

" . 
. ,, •, .. _ ,, •. 

t :·· '! ' • . .. ,, 
- ;·-. -. . ... ~- J' 

._ ... ,~., 
~ - . ...- •· .. 1' •• •• 

,, .. ·. ;"'~.-··:; ... ,.· . 

' -, .. ·~/:f .: . ··.·,.,,'\J.1 • · .. .' 
. 'I, ; . ' . . .. 

:~· 

' 

}/." I 
/.' I 

-+- '. 



I' 
,- . I 

-----~ ~ -_. 
---·--·· ' ... 

• ,I ' ~ ,, 

,/ 

page 27 
.;'1 ·- .•., .. >-··-··, 

' . _'\'--

Conclusion 

'· 
•-•4"-·-- .... ,--------------·---

·------- ··--·------···'"'•·· .,_ __ - --·-

l -- ,With the prortfetat10:i'tOfTelfCOmmuniCa---t~ns in th~ ~;ag; ~f - , . ---
_·,--:,.-:.· --~i-···-~_computers .there will exist' an inc~easing need £or' sophisticated cori;,;·· . . , . /· 
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·'. figurations and exter·nal config~rations such as the Communication.Inter-.·· 

·. face System •. Th·e q1s will.relieve the Central Compu~ers from in"7.· 

_ ·:· ·,··,efficient processing of error and validity checking, polli':ng and other . · .· 

--.non-computational tasks.- A hardwired multiplexor, such as the IB_M_-i:~- .. ,.-.. ,: . ...__ .. ·~. ~ 
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····. ;-"'-, .. . . I alone costs $38, 000 and going to a third synchronous line requires the 
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"' ~· .. •S* ••••••••• ·-··· •• more expensive IBM 2703.- As the number of lines increase, a small 
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computer is_ increasingly justified on financial grounds alone . 
.. ·~. . 

. . ·-·- ........ -····.-----"'···- .. - .. - -·--·- ........ , ...... ·" .-

needs of a larger system. The hardware has been ~pecified and shown ' 

'_to exist. through· a sh~rt survey of the market. The_ configuration will 
r' function, as outlined, with the specified a1;1d projected load factors. /;f 

S"oftware· will be mostly user-written, but is straight-forward. 

.··I·· In retrospect, this system has a workable .design and a practical 

application • The Chase Manhattan Bank's· System/70 Extended Computing 

System,_ designed by Mark.Computing Systems and installed at Chases' 
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2 or the nnp.:516) or an indir,~ct {double) access ·ca ·soo/o 1ncrease · ... · •' 
~ . 

. : . ;-· .. _.,- .·· .. 
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. over the other·s). The XDS machine has two m~re registers than the' < J , . . '-\ . . . ,•. ' ·, 
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Honeywell and i~ faster by· a small margin. The DDP-516 has multi-
. ·. 
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' ---~ · · t;~l · indireci addr esstng-ve:rsq1r·fl1,e aingle-fev~iaddres:sability ()fthe~-~- ·. 
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CHOICE: 'DDP-516 
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·-.· REASON: The Sigma 2 is ·only slightly s·up·e:rior:in·terms of- speed an4' 
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. ,~ 

. . 

·.registe.r ~v~ilability.· Multi-:level a.ddressing available ·on: the ·DDP-516 .-,· \ . 
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\will prove .. u.seful··)for st:ruct~ring of qu~ues a·nd.pointers to records • 
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Feature PDP. DDP XDS . I 
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··Instructio.n word length 18 · 16/3Z 16 
··--------··--· _ --··------·· Accumulators· or GP Reg. 2 . 2 -·: .. _,____ 2 --~·-~- -·----- -----

.· Hardware.Reg. 2 5 6 
_ Index Rego '". 7 1 . Z 
. Bits for Opo Code 4 5 4 
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Addressing Modes 2 4 \):-- - 16 
Bits for address . 13 -···--- ----- 9/14 . -···----- 8 .. -· ________ _ ... ·------ ·-.· ---··. - -
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i: · Directly addressable core .. 8,- 192 1, 024 1,. OZ4 I 
. Time for above ( u sec) Z. 0 · . 96· • 9 I 
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handling and not scientific, ,floating-point hardwar·e is not necessary.·. • 

The DDP-516 does have a basic full word, store time approximately 

·_faster than the next machine. , 

•• 
---·-:----"'-__ · .- --- ~--------cc;--1-----------. --- ' 

_-__________ . __ . ___ --~-~ -·_ --- --CHOICE-:------DDP-5-16--------- -----------------~ ·-------'---~~ 

i - t_J 

REASON: All othe:r _!~~tors b~ing equal, the Honeywf3ll Il).acptii'3 .Js 
:I . -~ 

faster. in most applicaiton11 •. . ' 

---; ---- -- -- --- -- --

Feature 
--

Store time for full word 
(u sec) 

------·---------'--·. -·· ·- ··_. -··· --. ----------··-· 

.. 

.... 
-----··--- ___ "':'. ___ ...,L__._ __ c__,. 

---·-..... ·-·~---+-------·-· 

--· ·-~ .·---·--

, 

-Add time for full word 
(u sec) 

Fixe·d-point Hardwar·e 
multo / div. 

Fixed=point Mult. (u sec) 
hardware. 

. -··-- - ·-·· . 

Fixed=point Div. (u sec) 
hardware 

Fixed=point M\tlt. (u sec) 
software 

~ixed-point_Div •.. (u sec)\·-- r~=-·· 

software 
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_ . :_· : . .'is an ·1-10 handling for -the lar-ger Centra:l Computing Facilities. Ther.efore 

- . . ,· 
' . ~-. ·----...__ 

,. . .. ,, 

'· .• 

- ~- -- -

s.peed and capabi~ity in this .,.section is critical. Since only one .6.-bit data.-:. ... .·... ,, 

-'\ ' 

. 
·· ··· 2. is not det-rimental. · The Sigma 2 has a DMA transfer rate five times · 

• 

slower than either of the other two ·machines. However, it still com-

response time more than twice that of the DDP-516. The number of 

external in~e~rupts was determined to be 48 which the Honeywell meets 

exactly and the PDP-9 surpasses by 208 interrupts. 

CHOICE: PDP-9 . . ---~. 
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~ ' . . 
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.) ·, ,. 
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-·-l: 

'(·. . -
:,.·- •,' . 

..... --- --.-~·-- ··---··--·--·~----·- --~-~-----;- --· - . ..- . -· -._-.-~--'------------~-----·REASON: ··-The PDP~9 is· most desirable because;:the CIS will handle :·a . 
g?'eat many inter~upts and provides a margin for \expanding the number 

· of interrupts. 
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Direct Path Width (bits) 
DMA Channel 
Maximum DMA Trans£ er · -. 

Rate (KHx) 
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All three. machines either have the features noted below or 
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pr·ovide th_em as an option. The ·real-time clock, restart capability 

and power failu~ protect features are all necessary. 
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