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1.     Overview 
1.1 Project Goals 

The purpose of the project is to support the ARPA-NMPO Seismic 

Data Activity by providing data storage and retrieval services. 

The Arpanet will be used as the corr.munication channel.  As 

part of the service, seismic data will be (a) collected from the 

Arpanet; (b) stored; and (c) made available to computers on the 

Arpanet in a convenient and timely manner.  These services 

represent a special application of the Arpanet Datacomputer 

implemented by CCA under Contract No. MDA903-74-C-0225. 

The Datacomputer will require no special programming for the 

seismic data application, beyond that which has already been 

planned for the time period being considered.  However, the 

amount of seismic data to be kept on-line necessitates the 

addition of a tertiary storage mass memory.  An Ampex Terabit 

Memory System (T3M) with a capacity of almost two hundred 

billion bits will be installed at CCA in 1975. 

Also needed for this project is a small Seismic Input Processor 

(SIP).  The SI? will collect data over the network on a round- 

the-clock basis.  It will reformat the data and buffer it.  At 

regular intervals, the SIP will generate a datalanguage update 

request and burst the data to the datacomputer via the 11? 

(see Fig. 1). 

1.2 Status of the Project 

The activity on the project to date has been primarily in two 

areas:  hardware acquisition and coordination with the seismic 

community. 

Ampex Corporation and CCA signed a contract on January 21, 1975 

for the purchase of a TBK Memory System to be incorporated into 

the Datacomputer.  The Initial configuration of the TBM is one 
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transport driver, two dual transport modules, one data channel, 

and a Communications and Control System (CCS).  The CCS contains 

a Storage Control Processor and a Channel Interface Unit.  The 

contract calls for delivery of the TBM Memory System in August 

1975 and acceptance in September 1975• 

The SIP hardware consists of a DEC PDP-11 with 28K core, two 

RPO^ disks with a storage capacity of 1?6 million bytes, and 

an Arpanet interface.  Installation of the PDP-11 and peripherals 

is completed, and SIP software development has begun.  The SIP 

is expected to be interfaced to the Arpanet in March 1975. 

CCA continues to work closely with the seismic community to 

determine requirements for data storage and retrieval services. 

Efforts are still under way to specify suitable file formats 

for storage of the seismic data.  These formats reflect the way 

in which the data is collected, the way in which it will be 

used, and the most efficient ways of using the Datacomputer 

hardware and software. 

In order to gain operational experience with seismic data, 

several sample seismic databases, corresponding to different 

file formats, have been loaded onto the Datacomputer.  These 

databases will be used for demonstrations, testing and 

measurement. 

Efforts are also under way to determine the specification of 

the CCP-SIP protocol.  This is a special-purpose protocol that 

will allow for faster transmission of real-time data than the 

ii                            standard host-host protocol. 

tf* 



*■"■ 

2.  TBM 

In order to satisfy the requirement for a large, on-line seismic 

database, an Ampex Terabit Memory System (TBM) will be installed 

at CCA as a part of the Datacomputer system.  The TBM consists 

of uwo parts:  A Data Storage Section (DSS), which is the 

repository of all data stored within the TBM, and a Communica- 

tions and Control System (CSS), which provides message and data 

interfaces between the PDP-10 and the TBM. 

The contract for the purchase of the TBM was signed during the 

present reporting period.  The contract specifies price, 

delivery dates, acceptance criteria, software components, inter- 

face, and the like.  The contract is included in the Appendix. 

The first milestone under the Ampex-CCA contract is facilities 

specification.  Ampex and CCA are cooperating in determining 

TBM requirements for power, air conditioning, floor height 

and other environmental factors as well as a mutually agreeable 

site plan.  Once this task is done, site preparations for the 

T3M can begin. 

tu 



Seismic data will be collected from the Arpanet and buffered 

by a snail Seismic Input Processor (SIP) before retransmission 

to the Datacomputer.  The SIP will have two 3330-type spindles, 

which allow for 24-hour buffering of a 15 Kb/second data stream. 

This will ease requirements for both the Datacomputer and the 

Central Communications Processor (CCP) at SDAC. 

The SI? is a host on CCA's IMP.  The SIP communicates with the 

Datacomputer as any other host would, that is, using data- 

language, network data connections, and the standard Arpanet 

host-host- protocol.  Transfer rates are much higher than 

normal networv: communication, however, since no phone lines are 

involved. 

rJhe  SI? communicates with the CCP at SDAC using a data transfer 

protocol which is specially developed for this purpose.  This 

protocol will be more efficient for real-time data than the 

standard Arpanet host-host protocol.  CCA continues to cooperate 

with VSC and E3N in specifying the CCP-SIP protocol. 

Except for the Arpr.net interface, the SIP hardware was in- 

stalled during the current reporting period.  This includes 

the PDP-11 with 28K core and two RP04 disks.  DEC is expected 

to deliver the Arpanet interface for the Si? in February.  In 

addition, CCA Is negotiating with B3N and ARPA IPTO for the 

purchase of a Distant Kost Interface will he installed in March. 

As a temporary measure, th^ SIP has been connected to the CCA 

TIP, appearing as a terminal instead of as a host.  This allows 

for transfers between the PDP-11 and the PDP-10, which are 

required for SIP software development.  PRUG, the debugging 

package needed for programming the SIP, has been loaded onto 

the PDP-11 and is operational. 
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k_.     Coordination with the Seismic Community 

Although no special Datacomputer programming is required for 

the seismic application, the amount of data to be collected 

necessitates that the data be handled as efficiently as 

possible if the application is to be feasible.  Design of the 

application requires a thorough understanding of how the data 

is to be collected and now it is to be used.  Towards this 

end, CCA continues to work closely with VSC, SDAC, 33N and 

others to identify the data storage and retrieval requirements 

for the seismic application. 

Preliminary versions of the seismic data files are described 

in "SDAC On-Line Processing with Datacomputer Proposal" by 

Emily McCoy, SDAC.  CCA has commented on the file formats and 

met with the organizations involved to improve the data 

organizations.  Based on the outcome of the discussions, SDAC 

is preparing an updated version of the memorandum. 

CCA has obtained seismic data from SDAC and Lincoln Labs that 

corresponds to the information to be stored in the Array Long 

Perio-; ^ile and the Preliminary Event Summary File respectively 

This ,.ata has been loaded into the Datacomputer, and the user 

program SMART will be modified to access the data. This will 

give is operational experience with the seismic data and the 

current proposed file formats. 

T. 
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Dr. T. Merrill -2- January 17, 1975 

"Error conditions which cannot be corrected through intervention, 
corrective measures and/or equipment repair are considered as un- 
recoverable errors." 

No more than cue block in 4 x 10  bits transferred. 

Paragraph V A Schedule 

Ampex agrees to make every effort to comply with the schedule as stated 
herein, however, due to the delay in reaching agreement concerning the 
specification a 30 day extension of the  schedule shall be applicable 
before the provision of Article XII may be applied. 

Also, add item 3, Automatic Alignment Program, delivered within 14 months 
ARO. 

i.'ithin the Agreement and the Statement of Her!; there is an obligation for 
e:izher Ampex or CCA to provide certain documents, however, because of the 
delay in resolving the specifications the required dates for these documents 
is modified as follows. 

Floor Plan (Article VII) furnished to SELLER no later than 45 days ARO. 

Software Functional Specification (Para. Ill C), Submitted for 3UYER 
approval 120 days ARO. 

Paragraph X Diagnostics 

Add the following subparagraph F 

"F. The Automatic Alignment Program will be implemented as an SCP 
function which can be initiated from the PDP-10". 

It should je noted that the  liquidated damages and cancellation provisions 
o? Article XII of the Contract shall not be applicable to the Automatic 
Alignment Program. 

Paragraph XI Acceptance Test Procedure and Standard of Performance 

Add the following to the first paragraph on Page 26. 



Dr. T. Merrill January 17, 1975 

"There will be no more than three equipment failures over the seven 
day acceptance test period. There will also be at least three con- 
secutive days without equipment failures". 

Please indicate the scceptance of the above changes by signing as provided 
below and return one copy to us for our records. 

Very truly yours, 

r'^Ol/ I CS 

ACCEPTED: 

Computer Corporation or America 

AKPEX CORPORATION 

6U, 
/1 
11 

\'AIliac J.' Cassell 
Manager, System Contracts 

UäZ 
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THIS AGREEMENT dated 

W—ß 

,/ 

between Ampex Corporation, a California corporation 
(hereinafter called "SELLER"), having an office and place 
of business at 1020 Kifer Road, Sunnyvale, California, and 
Computer Corporation of America, a Massachusetts corporation 
(hereinafter called "BUYER"), having an of iCe ciolU place of 
business at 575 Technology Square, Cambridge, Massachusetts, 

nit, :CLE Statement of Work and Consideration 

SELLER agrees to design, engineer, fabricate and deliver 
to BUYER the system and documentation in accordance with the 
attached Statement of Work designated as Exhibit II. 

In the event of any inconsistency in this Agreement, the 
inconsistency shall be resolved by giving precedence in the 
following order1:  (a) the contract agreement (Articles I 
through XV, Exhibit I and Exhibit II); (b) Ampex Proposal 
Amendment 9^90-^-00167-1 dated li/5/7'»; (c) Amoex Proposal Xo. 
9ÜQVR-00167 (T3M? 73-02) dated 6/3/73; (d) CCA Request for 
Proposal cated 7/17/73; (e) other provisions of the contract 
whether incorporated by reference or otherwise. 

jpn- Delivery 

X a the St Vr Title to all equipment described 
designated as Exhibit II, sha. " 
by BUYER.  Delivery schedule and acceptance conditions shall be 

i,ä.&e~.eno o: worx, 
pass to BUYER upon acceptance 

as shown In the Statement of Work, providing ail actions 
required of BUYER have been  accomplished. 

ARTICLE III Progress Payments 

BUYER shall make monthly Progress Payments to SELLER based 
on the percentage of Soiling, Price of work accomplished. 
Invoice:", wi.lil be ;;utt:;iit Led monthly .'ind term::, of nay men. shall 
be NET 30 DAY" from invoice en i.e.  Of tin; invoice amount, 15/5 
will be withhold by BUYER until final :i n:;peei,lon and acceptance 
OL   the equipment items ana documentation.  BUYER is granted 
the right to physically inspect the equipment at SELLER'S 
facility at any reasonable time.  If the sysoem fails to pass 
the acceptance criteria and contract is therefore terminated, 
all funds previously paid to SELLER will be refunded. 

_1... 
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ARTICLE IV Sales or Similar Taxes 

SELLER'S prices do not include sales, use, excise, or 
similar taxes; consequently, in adaition to the price specified 
herein, the amount of any present or future sales, use, excise, 
or other similar tax applicable to the sale, delivery, or 
installation of the equipment hereunder shall be paid by the 
BUYER, or in lieu thereof, the purchaser shall provide SELLER 
with a tax execption certificate acceptable to the tax 
authorities. 

'anty 

SELLER warrants that, at the time of acceptance, products 
of its manufacture will be free from defect in material and 
workmanship and agrees to repair or replace any product, cr 
par:; thereof, which is so defective.  This warranty shall 
commence to run from the time the equipment is accepted by 
3UYEH and si.all continue thereafter for a time period of  90 
(ninety'/ day."-.  Replacement equipment or parts thereof, supplied 
under this warranty, carry only the unexpired portion of the 
origin a 1 w a r r a ;■, t y . 

ability en respect to any procuco 
that has beer,   installed, repaired, maintained, operated or 
modified, other than in accordance with SELLER'S installation, 
operation and maintenance procedures unless installed, repaired, 
maintained, operated or modified by SELLER'S own agents. 

it u J.J     U 1 ..... i     ', i i \. i. . /-.., x _i_ .. O , 
WPTJT.'Q e:rn       T\'T> "m     1 VH    *-'rrl /> rv '■'"' C P V Q : ,"r r 77 •? i q    er-_tr   1.'' 'P'3 '" •■'rr\r 

uiH;; uil .Jiin^u ; ML ^O n^rMln or. ruL.. unUii i>;ivai,*-.. iVi lauJuu.o 
OR PARTS IL ACCORDANCE WITH THE TERMS OR THIS WARRANTY.  IX 
NO EVERT SHALL SELLER 3E LIALLE FOR CONSEQUENTIAL G7{  OTHER 
DAMAGES ARISING OUT 0? USE OR LOSS 0? USE 0? THE EQUIPMENT. 

ARTICLE VI Patent Indemnity 

SELLER r.ha:i ho 
i.omers f aom a'i .1. i 
;;on of, any a etna 
t'.'S patent , at'lsj 
ipment, delivered 
~:-7R  prorr.nv.ly no;,if 

;:;, uama.mo or i iiuiu .. :.y ior, or ay 
cr* alif.'Ked liifrlnjvmont of any United 

; out of the use or aale of SELLER'S 
.o RUYER hereunder; provided that the 

a>w. an prompv.xy nounves SELLER in writing of auch suit or 
threat thereof and cooperates by giving SELLER any requester 
authority, information, and assistance.  The foregoing 
indemnity shall not apply in instants in which normally 
non-infringing SELLER'S equipment is rendered infringing: 

-?- 
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a. by BUYER'S alteration, combinetlon with other equip- 
ment, or use of said equipment, or 

b. ar the result of SELLER'S compliance with BUYER'S 
detail design or stated requirement for specific 
structure. 

SELLER shall nave no liability wit a respect to patent or 
trademark rights or  countries fore.Byn to the United States 
except seen obligation as nay be ar.reed to in writing in 
specific instances.  SELLER'S sole obligation with respect 
to patent and trademark claims shall be full compliance with 
the above. 

ARTICLE VII 

A scale drawinn of the installation site for the system 
.fteen (15) days shall be submitted u SELLER no later than 

^ft^r cate of contract*  This drawing shcl 
obstruct:'. ens such as post s , v;a 11s. 
urU ''.?- .   rioir 
n 
r\  *T^ ^">/~\ " - ") 

f\l- r> 

.n ecuio 

hin fifteen (15) day:- a 
LLER will prenar > ana s 

•ona^t-oner 
"* '^ rs ^"»    *"» i"s n n -"■;">t 

• rv "* i-     "~*rv» 

ij.eor pj.an. -L IV •TV:."'"3 "^Tivo'-.'e 
_L cn r  a  ■'"■ 
^-   r.~      '-hr- 

fteen (15) days after receipt and there- 
.... ....    ...      , ...1 prepare and submit detailed installation 
da-a which v;lil assist the BBTEB in preparation of the 
i nst a11a t ion s1 to. 

The BUYER will provid" (in accordance with local electrical 
and/or buiidiny codes as required) at no cost to SELBER, and in 
accordance with the specifications contained in SELLER'S 
installation data Tor the designated equipment, a suitable 
place of Installation and environment (including artier-floor 
cold air plenum), all electrical service, compressed air and 
vacuum equipment and facilities and ce ejections and other 
utilities and facilities necessary to rcrnte the equipment. 
SELLER'S responsibility therefore will be to proving  and 
cc".-'.act power cabling between equipment sections and from 
th'' soctions to newer r,ncentacTes !n cr,n^o-'mance wl'.L l°cal 
electrical codes.  In addition, BUYER will provide BBLLEB's 
ppvsonnel with access to the site at n~ 1 tlrnos durl.ny the 
installat." on p"igrwj, and assure that pbys.i cal clearances are 
sufficient to rllow passage of the eeu' pmont.  The eeulpment 
shall conform to tire physical soeci f.i.eatlons described in Ampex 
Proposal Bo. Q'^O-l-OOlCy (TUMP 73-OP), dated August 3, 1973. 
SELLER will provide liaison services with BUYER to assist in sit1: 
preparation.  SELLER will supervise the placement, make 
connection of the system, and will provide all necessary on- 
site adjustments of the system to complete the install,.tion. 

-3- 



ARTICLE VIII    Equipment Configuration 

SELLER reserves the right to modify the system, in whole 
or in part at any time prior to delivery thereof, provided 
that such change or alteration will not adversely affect the 
required physical clearances, facilities, environmental condi- 
tions, system performance, delivery schedule, price, or charges 
that may affect the -interface software. 

ARTIC: Inspection and Acceotan.ce 

Acceptance by BUYER vrlll be upon s.- tisfactory completion 
of acceptance tests In accordance with ''tatement of V.'ork 
(Exhibit II), Section XI.   In the ovc t total accea^ance by 
BUYER does not take place sixty (60) da's after the start of 
testing, the BUYER shall have the optio to cancel this Agree- 
ment ana 
to BUYER 

ids previously paid SE' R wi^i oe reiunaea 

ART-LC^ü A       Rro.'-.ress Reports 

SELLER will ^vopn.rc  progress reports and submit to BUYE" 
by the tenth (10th) o'^  each month.  These reports will give ' 
brief narrative description cC  progress made during the 
previous month, and will identify any problems incurred and ? 
plan of action to resolve problems. 

XI Maintenance 

SELLER will sun: UJYER with maintenance services in 
accordance with the Statement of V.'ork (Exhib: :), Section IX. 

ARTICLE X: LinuIdated Damn res 

If the SELLER fails to deliver and install equipment 
within the t'me specified in this agreement, or any extension 
thereof, the SELLER shall pay BUYER as fixed, agreed, and 
liculdateo dan.-'Hos for ''.-ach calendar hay of the delay, '".he 
amount of one Lundtvd (:>"i T">. 00) linllm-n,  In no case will the 
l^quida' T. "xceed live total value of the contract. 

The SELLER shall not be charged with liquidated damages 
when the delay arises out of causes beyond the control and 
without the fault or negligence of the SELLER.  Such causes 
may induce, but not be restricted to, acts of God or of the 
public enemy, acts of the Government in either its sovereign 
or contractual capacity, acts of the BUYER, fires, floods, 

-Ht, 



epidemics, quarantine restrictions, strikes, freight 
e-r-ar-oes, and unusually severe weather; but in every case 
the failure to perform must be beyond the control ar.d without 
the fault or negligence of the SELLER.  If the failure to 
perform is caused by the default of a subcontractor, and if 
such default arises out of causes beyond the control of both 
the SEILER and subcontractor, and without the fault o: 
;-licence o; ;ner of ?m, the SELLER shall not bi .S.Da.S 

lor any .Liquidated carnages, unless the supplies or services 
to be furnished oy  the contractor were obtainable from other 
sources in sufficient tine to permit the SELLER to meet the 
required delivery schedule. 

In the oven'; total delivery by SELLER does not take place 
one hundred eight,;/ (l80) days after scheduled completion of 
del::very, the 3UVER shall have the option to cancel this 
agreement ana all funds previously paid SELLER will be 
refunded to LUYER. 

.ori 

/■.a option ;or a Du;u Transport module at the unit price 
of $7^,728,OC shall remain in effect for one year subsequent 
to acceptance of initial system, and delivery will be made no 
later than six (6) months after exercise of  option by BUYER. 

:CLE XIV i.- o v e r nr.. •; n t r r o v 1 s:; o r. s 

Except as herein amended, this agreement is subject - , 
the requirements of the following additional provisions v:L .ch- 
are incorporated herein uy reference.  In the application of 
these provisions the Government or the Contracting Officer 
will mean BUYER and contractor will mean SELLER.  This is with 
the exception of any provision which may require the 
examination of SELLER'S books or records wherein the LUYER 
may request the appropriate Government agency to conduct such 
examination. 

DATE ASPR REFERENCE 

D' ■.'' fi i 1. ' "M;; 

I;..-pt?et L>;i 

;d.. 1 , !.,'<;' ?! 1 L 01  O J.;J...1.J 

Ex. :L.:.ation of Records by 
Comptroller General 

Utilization of Small Business 
Concerns 

J. e. r.inat ion 
Re: jgotiation 

62 i'eb 

7-10B. 
7-103. 
7-103. 

71 May 7-10*,. 15 

58 Jan 7-10^.U 
69 Aug 7-lO3.ll & 7-103.2: 
59 Oct 7-103.13(a) 

-5- 
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l/Ui". \J ' -- J        iliU^J 

■ ■!•'/      —' ,"i 1■ ■? n  r~ "    C   " 

Convict; Labor 
V/alsn-Lealey Public Contracts Act 
Contract V.'ork Lours and Safety 

Standards Ac-Overtime 
Compensation 

Officials Mot to 3enef.it 
Convenant Against Contingent Fees 
Autrjrisation and Consent 
not.co ana Assistance Regarding 

latent and Copyright 
- n i r a n g e m o n t 

."> i;""nt s an - o c nn a ca a Dat a 
Utilization of Labor Surplus Area 

Concerns 
Cot.petition in Subcontracting 
.nU",_t o.y department oi ueier.se 
Price Reduction for Defective 

Cost or Pricing Data 
Subcontractor Cost and Pricing Data 
"ratal;. ' :s 
Interest 
■ -Cono v.orx ^JC^CV 

Equal Opportunity 
"ill.a; op Patent Applications 
Title ana Risk of loss 
TeeP.alcaa Data-Withholding of 

Payment 
r r x c: 'a t a e s , .-. a a o a a t i o n s ana 

Allotments 
?ay:..:.t of Interest on Contractor's 

List.: ng o f Emp 1 oyment 0n en ings 
Cost Accounting Standards 
Equal Opportunity Pre-Award 

Clearance of Subcontractors 

DATE 

64 May 
^9 Mar 
58 Jan 

oy Mov 
4 9 <J u I 
rC 

6 A Kar 

5 5 San 
72 A or 

70 Jun 
62 Apr 
71 Apr 

7 n - - v 
7T   - - ,, 

/2 -■.:.:/ 
7" Apr 

J Q oc.i 

72 Aug 
69 Dec 
68 Jun 

73 Apr 

71 Apr 

72 Kay 
73 Sop 
7^ Jan 

ASPR REFERENCE 

i —-a--, j 

l — J. J *-* . U. | 

! -xCj.17 

— u J • -*■ ^ 

'-103.22 

7—10 A.2 0(a) 
i. n 
1U 

lai 

;— XvJ't.^tj.^a; 

-7  - ^ i  ^ ^ ' _ \ 
. — _ ., H . dy { a. J 
r;   - ~ n /    \ 

.'--u^T.^a; 
7-101.lo 
7-1C4.39 

7 _ - r r>    2 

7-1(3.18(a) 
7-11^.6 
7-103.6 

i .CA.9(h; 

/ -iU1! . iO 

7-10^.82 
7-103.27 
7-10^.33 

71 Oct  7-10^.22 
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ARTICLE XV Limitg 11 onr,, Right § and Rc-e:■ leg 

This doc•'.;:.■ '.v., ,.;,a ali documents incorporatea herein by 
rof?:1 ■".nee constitute the entire agreement between the parties 
heroic pertaining to the Subject matter hereof. Any and all 
agreements now existing between the parties pertaining thereto 
are expressly cancelled. There are no oral or implied agree- 
ments or representations. All modifications of this agreement 
must be in writing and signed by both parties hereto. 

Al" rights and remedies of SELLER conferred upon SELLER 
by any Provision in thi: agreement, or by law, shall be 
cumulate /e and in addition to every other right and remedy 
avai^ao^e to b^^unR. 

An.Wv£j .~.i\J   rtu..n^J iu ^ii^o  /..■-■ aay 
/ 

'■''' 

->* 

Computer Corporation Oi America 
575 Technology Square 
Cambridge, Xassacnusetts  02139 

Ampex corporation 
_L02C hi for Road 
Sunnyvale, California 

r 
5Y; I-AUI>\. V • -.vV  C-; ISi-\A  D 

■nr7cf;.y    .', '' /X    X 

x x ^ ^Ju , ^Xvh 
(BUYER) 

TITLE: Vice President 

r rprr - ri . 

Ixi.iul  i..;i.c:-cr,   oyS ^.eiTi  I>üI1L"GCI. 

(SELLER) 

Subject to provisions as stated 
in Artpex letter dated 1/17/75 

•» 
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PRIC^ SCHEDULE 

Communications and Control System (CCS) 

Data Storage Section (058) 

Installation and checkout 

IJOC (z-t;   *- r* --» ' ■%-»; 
C , vy ^ * 

0 . Spec: ■ui 

7 ;-:ain- en 

0. •av 

iOOiir. and lest ^cu^pr.ent 

er.ance ?r; i.nin,3 (Ampox Personnel) 

7i n c e period o: one ,yo 
.encing upon acceptance of the system) 

$-Lxp,0u3. 0 u 

297,600.00 

2 ; 5 C 0. 0 0 

12,601.00 

oj 24c.00 

7,3^^.00 

o j -.22. 00 

~ C    0 " 
_ ■ J J .  '■ . C 0 

c-89,3: .00 

^P*-< i.cn 

9. Dual Transport Xodule $ 74.72. .00 
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T3M* MEMORY SYSTEM FOR Tat 

CCA DATACOMPUTER SYSTEM 

STATEMENT OE WORK 

Exhibit II 

be one T>  ,v> ^.xrpoz? 

Stateme .t of VJork defines the work to be performed and 

•ehe system to be ueiivered by SELLER under this contract. 

This document makes reference to and incorporates 'oy  reference 

Amp ex Proposal Xo. 9^;90-R-GQlc7, TEX? 73-32, entitled "Mass 

otorare lor CCn Datacomputer System ', dated August 3> 1973> 

ana Amendment Xo. 9:'93--E-G0l67-l, entitled "TBM* Memory 

System Channel Interface Unit", dated April 5, 197^, except 

as herein amended. 

f 
v-+ 

;ure 1.0 attached shows the ?3MS Memory System Block diagram. 
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II.  Lcuioment 

T3tf5 Memory System (hereinafter called Th\S-3): 

Functionally the TMS-3 system can "oe viewed as 

consisting ef the Communications and Control 

Section (CCS) and the Data Storage Section (DSS) 

as more fully defined below. Koze:     The CCS as 

referred to herein was formerly referred to as the 

Channel Inte: fact Unit (CIU) as described in Ampex 

Proposal Amor, .ment 9^90-R-00l67-l. Additionally, 

the Data Char...el Interface as described in Ampex 

Proposal Amendment No. 9:'90-R-C0io7-1 is now 

referred to as the Channel Interface Unit (CIU). 

These are nomenclature changes only. 

1.  Communications and Control Section (CCS): 

(a)  One Storage Control Processor (SC?) 

(1) Digital Equipment Corporation PDP-11/35 

(see note below) and peripheral 

components: 

KDli-A  Central Processor with at 

least loK word Core Kemory 

ASR33   Teletype writer (or equivalent) 

TA.l i-AA Dual DrX'as.iettes (or equivalent) 

(2) One Transport Driver Interface (TDIP)—as 

describee in Paragraph 2.1.3 of Ampex 

Proposal Amendment 9^90-R-00l67~l. 

■10- 
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Note:  Ampex is presently committed to furnish 

the PDP-11/05- Por reasons of compatibility 

with the remaining product line, serious 

consideration is being given to substituting 

this with the'PDP-il/35- 

(b) One Channel Interface Unit (CI'J.) formerly 

Data Channel Interface as described in 

Paragraph 2.^.2 of Ampex Proposal Amendment 

No. 9A90-H-0O167-1. 

2.  Data Storage Section (DSS): 

(a)  One Transport Driver 

Co)    Two Dual Transport Modules 

(c) One  Data Channel 

(d) Miscellaneous TXS-3 System Components 

(e.g., TXS-3 cables, switches, etc.). 

Auxiliary equipment as described in Attachments 2 

and 3 of Ampex Proposal Amendment No. 9^90-R-001o7-i 

is hereby deleted. 

Specific Performance Capabilities 

1.  (a)  l"r. tiai TMS-3 system capacity:  at least 

1.8 x 10  bits of user information. 

do J. Co. o u (b)  Expanded TXS-3 system capacity 

?..'{  x 10'" bits of user information upon 

ex. '.-ration of option for additional Dual 

Tra sport Xod^le. 

(a) Average random TIWPAPP' search time:  17 second; 

(b) Maximum T3MTAPE search time:  A5 seconds. 

-11- 
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3, Sustained data transport rate:  5-5 x 10 

bits/second. 

4. Data accuracy: TI4S-3 data accuracy specifications 

only apply to tests conducted with ?3M?A?Es 

prepared/initialized and used in accordance with 

Ampex-approved procedures. 

(a)  Undetectabie errors.  Tue ihXS-3 error 

correction/detection system should be 

designed to provid ; an undetectabie error 

rate ox" 1 in 10  i its. 

KO) Unrecoverable errors, that Is, errors that 

persist after redundancy, error correction 

logic, and rereads. 

No more than one block in error in 4 x iD11 

bits transferrea. 

(c)  Rereads.  No more than 1 rereaa in 250 blocks 

read based on a sample of at least 25,000 

blocks read. 

-:?- 
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III. Softwar-i 

D . 

Programs 

1. A DEC PDP-11 operating system with the required 

input/output device handlers will be provided. 

I/O handlers will be provided for the teletype, 

tape cassettes, transport driver and data 

channel interfaces. 

2. Command analysis and process initiation routines 

will be provided for analyzing commands received 

from the PDP-10 ■channel and initiating the 

processes to execute those commands.  In addition 

to command analysis and process initiation, 

routines will be proviaed to allow the operate ,' 

"co configure and maintain the TKS-3 system. 

3. Command optimization.  Commands a^e processed 

in their order of arrival at the PDP-11. 

k.     Command processors.  Routines to process commands 

initiated by the TKS-3 operator console, the 

PDP-10 channel, or a change in TXS-3 system 

status will be provided. 

p.  Device allocation.  Routines will be provided to 

allocate 'j'f-IC-3 device;.: i'or  processing specific 

PDP-10 commands and to maintain eevice status. 

Software Functions 

1.  Channel-interface functions.  The software will 

be capable of executing the PDP-10 channel-initiated 

functions.  These functions are specified in 

-13- 
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c. 

Attachment 1 of Ampex Proposal Amendment No. 

91,90-^-00167-1. 

2. Operator-initiated T."vIS-3 system functions. The 

TMS-3 operator will be capable of initiating 

functions for configuration control, diagnostics, 

maintenance, and utility programs.  These 

functions will be specifics"ly defined in the 

Software Function Specification (referenced 

III.C. below). 

3-  Status-initiated TXS-3 system functions.  Certain 

functions will be initiated automatically upon 

change of status in ti.o system.  An example of 

this would be a function to notify the operator 

in the event the software detects a component 

failure in the TKS-3 system.  In some cases, this 

function will also inform the ?D?-10 channel 

(o.g., when a previous requested device bee mes 

available).  These functions will be spec! ..cally 

defined in the Software Functional Specfic .ions 

(reference III.C. below). 

Software Functional Specifications 

I.  Software functional specifications of operator- 

inl.tiattH'i and status-init iated V.nS-S system 

functions will be prepared by SELLER and sub- 

mitted for approval to BUYER within ninety (90) 

-]/<- 



days after date of contract. Delay by the 

BUYER in approval of these specifications will 

be considered an excusable delay under the 

provision of Article XII of this agreement. 

"i 5- 



w^^ 

J.V.  Documentation 

Syst em Doc uraent at ion 

The following documentation will be provided. 

i. System Information. The intent of this manual 

is to define the TMS--3 system for administrative 

personnel who need to know how the system works 

to plan for hardware and software programming 

support OJ. tne system.  j.t coianes tne '*..•.£!—3 

system, its major components (hardware and soft- 

ware), now they work together, any input (operator 

c programmer suppxieu^ needea to arm.tj.ate tne 

system, and the output produced by the system. 

Hardware Documentation 

The follow!..,; documentation will le provided. 

1. Theory of Operation Manuals ana Maintenance 

Documentation for the following: 

(a) DSS: 

1. System Manual 

2. Dual Transport Xodule 

3. Transport Driver Module 

4 .  Data Channel Module 

(b) CCS: 

1.  Storage Control Processor 

a. D;^C equipment 

b. Transport är'',vrr  interface unit 

.16- 



Tho Theory of Operation Manuals describe the 

overall functioning of each hardware module plus 

a detailed operational description of all major 

subassembiies within that module ^'equipment rack). 

.maintenance oocumoiitaticr. compnra..<_e to tnat 

normally provided to a IZL.ll'R's Customer Service 

Engineer ana adequate to maintain the TXS-3 

system will be furnished. 

Software Documentation 

Tne following documentation will be provided. 

1. Programming Guide.  Inis rr.anuax is intended to 

assi.;t system programmers or analysts to develop 

describes the commanus transmitted between t .e 

PDP-IO and vMS-3 system, data and record formats, 

adores sin;', echniques used, information transfer, 

input/outpu ■ operation, system logs, and recovery 

proc :dures. 

2. Goer.tor Guides.  This manual is intended Sc.'  the 

T/.S-'j  system operator.  I., describes the console, 

the procedures needea to get the system ^p and 

run:..', nc; and the proceuures ncuuuci to recever from 

oi'i'w/s, equipment malfunctions, or conditions 

requiring operator intervention. 

-17- 

i 
i 

i 



V.  Installation and Checkout 

A.  Ow1c>.'J*6 

j..     S.iipr.er/J ana instcLlxaticn;     Completed at  eig.it 

(S)  months ARO. 

2.     Integration and test  with ?D?-10: Completed 

at nine (9) months ARC. 

General Approach 

1. SELLER will provide personnel to accomplish the 

li'ooSiiäuion ana Checkout/ ox one ».'.0—3 system at 

BUYER'S facility. 

2. ;' . ...R support as reouirov.. an. tn 

.■..'; 0 ct.pii sr. site iSCXiitaes . rop 

s efficient time to eue'.E . SELLER to install 

- .'iO— _t  sy soOi.i m ace or an., ce w„. .". tne scneou.-.t 

3«  .^vAr^n,', c i ic*c. ^0^ u . oi'<*jLi'j 

lo.xov.'r/.u area: 

«. i C*. ^ J. O . . 

P 3 G u i re S, C C\; o S u 0 l- --u .or oenoa c: 

three (3) v. .'oks for one ..'1) full eight 

hour shift, per Lay, plu~ weekeras.  3ÜYEE; s 

PDP-10 software support personnel will also be 

required during checkout.  During the same 

period, a minimum of one ( ",.) full eight (6) hour 

:;..ift, per <iv/, w.iEI be ;>!••'\'.i de*, to allow Lu'YER 

p< ■. \to; ii'iOl access to tne .. !..• —j systet. i or the 

purpose of cnecki;.," out their PDP-10 interface 

a vi  diagnostic software.  SELLER'S s-.pport 

; rsonnel will also be required during this time, 

-18- 



Operator training will be conducted z.z  BblZR's facility 

under the direct supervision of SEINER personnel. This 

training w:L_l consist of  a combination of  .Torrr.al classroom 

training a..a on-the-joo training and shall not be less than 

one nundrcc twenty {~20j  nours, Scnccuo.e ci traar.ang WXXJ. 

be determined at a later date. 

•>, 

-19- 
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VII.     Interface 

mo oor.^ro^. See .on The TMo-3 syste;n Comiwunicatior.f 

(CCS)  interprets anci executes I!X-co:r.,3atiQle 

channel comir.ancs received from the physically 

attached SA-iO IBX-compatible channel of the PDP-1G. 

^acixCo: 

_.     Bus—m/iiU3—out ,  one  eacn 

2.     fag-in/Tao;—out,  one eacn 

NOTE:    Xaxiraum length is  seventy-five   (75)  feet each 

•*o- 
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VIII.  Physical Requirements 

..ecessary facilities required for the ?:;3-3 system, 

vacuum blower, air compressor, spare parts, test 

equipment, and TXS-3 service personnel i-hali be 

provided oy  3'JYER in accordance with the Site Plan 

specification for the TXS-3 system. 
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IX.   Maintenance 

A.  SELLER shall train the SELLER Field Service 

Representative GO as to be capable of providing 

adequate maintenance at the beginning of the 

maintenance period. 

3.  SELLER shall provide one Field Service 

Representative for on-site maintenance support 

which shall commence ninety (90) days after 

acceptance in accordance with Section XI and 

continue for a period of one (1) year subsequent. 

Dur: np; this period, the SELLER Field Service 

Representative shall be available for a ingle 

first-shift of forty (^0) hours per week or an 

equivalent time schedule to be mutually .greed 

upon by Bi'YSR and SELLER. 

C.  Special Test Equipment 

1. A transport driver simulator will be supplied 

by SELLER to facilitate checkout and adjustment 

of certain portions of the TMS-3 system equip- 

ment to minimize the use of other system 

equipment in support of maintenance activities. 

This unit serves as a substitute for a trans- 

port driver when performing some of the checkout 

and adjustment functions which may be required 

on  dual transport modules. 

2. TMS-3 tool kit.  To be supplied by SELLER. 
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Diagnostics 

A. The maintenance/diagnostic system will be a 

collection of programs used to checkout and 

maintain the TMS-3 equipment, diagnose hardware 

failures, and support engineering debugging. 

These tests will provide the following. 

1. An on-line capability to load all TtfS-3 

test programs. 

2. An on-line capability to execute T""S-3 test 

programs in accordance with available TXS-3 

system resources. 

3. An off-line capability to load TftS-3 test 

programs. 

B. The maintenance/diagnostic system will be imple- 

mented based on  the following: 

1. A console device will be attached to the test 

processor during execution o" a test program. 

2. All processors and devices required to execute 

a test program will be off-line to the TXS-3 

system. 

3. All test programs will be stored on a data set 

media within the TMG-3 sy:;lcm. 

C. The on-line capability will bo under control of the 

maintenance task executor, will be an integral part 

of the SCP operating system, will be invoked by 

operator command, will do off-line device state 

verification, will load test programs into any 
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processor, will initiate on-line test execution, 

and will cause minimal interference in user 

operations. 

The off-line capability will also be under control 

of the maintenance task executor, will load test 

programs into any processor, but will not provide 

off-line device state verification or on-line test 

execution. 

Test programs will be organized in groups by function; 

1. DEC PDP-11 tests. 

2. Data General NOVA tests. 

3. CCS tests. 

4. DSS tests. 

5. On-line tests. 
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XI.   Acceptance Test Procedure and Standard of Performance 

After installation, BUYER shall operate the system and 

run certain tests to provide assurance that the system 

functions in accordance with the system specifications 

described in this Statement of Work (Exhibit II) and 

approved modifications thereto. 

An Acceptance Test Procedure shall be prepared for the 

purpose of providing a procedure for recording test 

results on a daily basis. This procedure shall be 

prepared by SELLER and submitted for BUYER'S review 

no later than ninety (90) days prior to delivery, and 

BUYER shall furnish its written approval thereof 

within thirty (30) days after receipt of the procedure. 

SELLER shall certify in writing that the system is 

installed and is ready for use and acceptance testing. 

The performance period shall begin at the discretion 

of the BUYER no later than seven (7) days after receipt 

of certification, unless the BUYER is not prepared to 

start acceptance testing as a result of causes beyond 

the control and without the fault or negligence of the 

BUYER. Such causes may include, but are not restricted 

to, acts of God or of the public enemy, acts of the 

Government, in either its sovereign or contractual 

capacity, acts of the SELLER, fires, floods, epidemics, 
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quarantine restrictions, strikes, and unusually 

severe weather; but in every case the failure to 

perform must be beyond the control and without the 

fault or negligence of the BUYER. The performance 

period shall end when the equipment has met the 

standard of performance for a period of seven (7) 

consecutive days, twenty-four hours per day, by 

operating in conformance with this Statement of Work 

at an availability of 90% or more, excluding 

scheduled preventive maintenance (no more than one 

(1) hour per day) and BUYER-caused failures. 

In the event the equipment does not meet the standard 

of performance during the initial seven (7) consecutive 

dayr,, the standard of performance test shall continue 

on a day-by-day basis until the standard of 

performance is met for a total of seven (7) consecu- 

tive days. 

The availability level for the system is computed by 

dividing the operational use time by the sum of that 

time plus system failure downtime. 

Operational use time for performance testing of the 

system is defined as the accumulated time during which 

the TMS-3 system is available for operation. 
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