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Preface

This manual covers installation and operation instructions for the DS990 disk systems described
in Section 1. The manual is intended for use by trained customer representatives (CR) or other
qualified maintenance personnel. This manual is organized into four sections and one appendix as
follows.

Section

1 General Description — This section defines the DS990 systems and gives descriptive
information on the standard and optional components.

2 Installation — This section provides detailed instructions for installing and testing the
DS990 systems and configurations.

3 Operation — This section provides operating information for the standard DS990
systems components.

o~
4
4 Preventive Maintenance — This section provides operator type preventive maintenance
for the standard DS990 systems.
Appendix
A Cable Installation in 990 Computer 17-Slot Chassis.
The following related publications are available as reference material for support of this manual:
Title Part Number
System Manuals
DS990 Models 4, 6, and 8 Systems Site
Preparation Manual 2250361-9701
DS990 Models 4, 6, and 8 Systems Unpacking
and Inventory Guide 2268698-9701
DS990 Systems Field Engineering
Reference Handbook 2268678-9701
DS990 Models 4 through 30 Systems Operator’s
— Service Guide 2270533-9701
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iv

Title
Hardware Manuals

Model 990/10 Computer System Hardware
Reference Manual

Model 990 Computer TILINE Coupler
User’s Guide

Model 911 Video Display Terminal Installation and
Operation

Model DS10 Cartridge Disk System Installation
and Operation

Model DS25/DS50 Disk System Installation and
Operation

Model 979A Magnetic Tape System Installation and
Operation

Model 979A Tape Transport Installation and
Operation

Model FD800 Floppy Disk System with International
Chassis Installation and Operation

Model FD1000 Flexible Disk System with International
Chassis Installation and Operation

Model 990 Computer Communications System
Installation and Operation

Model 743 KSR Data Terminal Installation and Operation
Model 810 Printer Installation and Operation
Model 820 KSR Installation and Operation

Model 2230 and 2260 Line Printers Installation and
Operation

Model 804 Card Reader Installation and Operation
Software Manuals

Model 990 Computer/TMS 9900 Assembly Language
Programmer’s Guide

Part Number

945417-9701

2268688-9701

945423-9701

946261-9701

946231-9701

946229-9701

949612-9701

2250697-9701

2250698-9701

945409-9701
943462-9701
939460-9701

2250454-9701

946256-9701

945262-9701

943441-9701
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Model 990 Computer Diagnostics Handbook
Volumes 1 through 7

Model 990 Computer FORTRAN Programmer’s Guide

Model 990 Computer FORTRAN Programmer’s
Reference Manual

Model 990 Computer Tl Pascal User’s Manual

Model 990 Computer DX10 Operating System —
Release 3 COBOL Programmer’s Guide

Model 990 Computer Report Program Generator
(RPG Il) Programmer’s Guide

Model 990 Computer BASIC Programmer’s Guide

Model 990 Computer Data Base Management System
Programmer’s Guide

Query-990 User’s Guide
Model 990 Computer TIFORM Reference Manual
Model 990 Computer Sort/Merge User’s Guide

Model 990/10 DX10/3270 Information Display System
Emulator Operator’'s Manual

Model 990 Computer DX10 Operating System Reference
Manual, Release 3 Volume | Concepts and Facilities

Model 990 Computer DX10 Operating System Reference
Manual, Release 3 Volume Il Production Operation

Model 990 Computer DX10 Operating System Reference
Manual, Release 3 Volume Ill Application Programming
Guide

Model 990 Computer DX10 Operating System Reference
Manual, Release 3 Volume IV Developmental Operation

Part Number

945400-9701
through
945400-9707

945411-9701

946260-9701

946290-9701

946266-9701

939524-9701
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2250954-9701
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Model 990 Computer DX10 Operating System Reference
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Guide
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Recovery

Model 990 Computer DX10 Operating System
Installation Guide

Model 990 Computer FORTRAN Installation Guide
Model 990 Computer COBOL Installation Guide
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Release 3
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General Description

1.4.14 Rackmounting Cabinet

A 1.78-meter (70-inch) high rackmounting cabinet with a 1.6-meter (63-inch) mounting space for
standard 483-millimeter (19-inch) components is available. The cabinet has removable doors, a ver-
tical power strip, a system circuit breaker, and a 3.7-meter (12-foot) ac power cord with a 30-ampere
twistlock type plug.

Cooling air is drawn into the cabinet through a large, washable aluminum filter on the rear door
and exhausted by an enclosed 600-cfm fan at the top of the cabinet. A minimum 610 millimeters
(24 inches) of rear ciearance is required for proper air flow, and a clearance of 610 millimeters (24
inches) above the exhaust fan is also required.

The cabinet is capable of exhausting approximately 2000 watts or 6826 Btu/hour of heat with a
clean air filter. When configuring cabinet layout, consider obstructions that create dead air space,
start-up power for equipment such as DS10, and maximum heat load within the enclosure.

Cables and ac power enter the cabinet through a panel on the rear of the cabinet. The signal cable
entry has a built-in adjustable strain-relief clamp. Ac power enters the cabinet via a recessed
twistlock connector and a 3.7-meter (12-foot) heavy duty 3-wire cable, requiring a NEMA L5-30
power outlet. Power is controlled by a 20-ampere circuit breaker on the power input panel. An ac
power distribution strip is mounted in the cabinet. The circuit breaker allows a 200 percent
overload for 2.5 seconds.

A 610-millimeter (24-inch) arc of clear area behind the cabinet is required to open the rear door. The
bottom of the door is 260 millimeters (10.25 inches) above floor level (with casters installed). Stan-
dard front to rear mounting dimension for rails is 610 millimeters (24 inches). Two cabinets can be
placed side-by-side if the intervening side panels are removed to allow unrestricted air flow.

1.4.15 Single-Bay Cabinet

The single-bay cabinet is the basic element of all the office enclosures. The cabinet is 762
millimeters (30 inches) high and has 622 millimeters (24.5 inches) of EIA rackmount space. A cable
slot at the rear of the work surface provides an unobtrusive cable route from desktop equipment,
such as a display terminal, to the rackmounted equipment. A cable plug fills the slot if desktop to
bay cabling is unnecessary.

The side and rear panels are slotted to allow sufficient movement of cooling air through the equip-
ment bay. A minimum of 305 millimeters (12 inches) of side clearance and 152 millimeters (6
inches) of rear clearance is required for convection cooling of the equipment bay. Two cabinets
can be placed side-by-side if the intervening side panels are removed to allow unrestricted air
flow.

1.4.16 17-Slot Chassis for Model 8 Performance Package System

The 990/10 computer for the Model 8 performance package system is housed in the 17-slot chassis
to provide more power and more chassis space. This permits using larger systems without the
need for an expansion chassis, but still allows adding an expansion chassis for an even larger
system if desired.

The 17-slot chassis assembly consists of a chassis and backpanel that accommodate 17 full-size
logic boards, an 80-ampere power system, and a matching programmer panel. The backpanel is
wired to accept the SMI board in slot 1. The other 16 slots are wired to accept one full-size logic
board or two half-size logic boards in each slot.
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The AU1 board usually resides in slot 2 because of short interface cables between the AU1 and
SMI boards. The 24 CRU module select signals generated on the SMI board are wired to slots 6
through 17 to accommodate CRU interface boards for CRU devices such as terminals, printers,
communications systems, etc.

1.4.17 13-Slot Expansion Chassis

The 13-slot expansion chassis is the same as the 13-slot computer chassis except that an operator
panel is provided replacing the programmer panel. Refer to Table 2-5 for preferred expansion con-
figurations.

1.4.18 CRU Expansion

If a computer system requires more CRU slots than are available in the main chassis, one or more
13-slot CRU expansion chassis can be added. A CRU address map for the standard expansion im-
plementation is shown in Figure 1-19. One ribbon cable is required to connect each expansion
chassis. The chassis and backpanel used in the expander chassis are identical to those used for
the 305-millimeter (12-inch) main chassis. The expander board installed in the main chassis con-
tains line drivers and receivers for the expansion cable. The buffer board installed in the expan-
sion chassis decodes module select signals, contains buffers and receivers for the CRU address
and data, and generates clock signals for the expander chassis cards. The buffer board also im-
plements an interrupt scanner for up to 24 interrupts per expansion chassis. Software can use the
interrupt scanner to construct vectored interrupts for each slot of the expander chassis,
eliminating the need to poll devices to determine the source of the interrupt. For more details on
the CRU, refer to the Model 990/10 Computer System Hardware Reference Manual.

1.4.19 TILINE Bus Expansion

Some applications of the 990/10 require more circuit cards than can physically fit into the standard
13-slot or 17-siot chassis. Both 990/10 input/output systems, the CRU interface and the TILINE,
can be extended into either separate or the same additional chassis modules. The reasons for con-
necting multichassis systems with TILINE couplers inciude the following:

. Memory expansions
. TILINE peripheral expansions
. Multiprocessor applications

The TILINE is extended to an additional chassis by use of a TILINE coupler board in each of the
two chassis and interconnecting cables.

The signal line that establishes positional priority among TILINE master devices is wired along the
P2 side of the chassis and is looped through boards plugged into the chassis. The conductor in
the motherboard for this signal (TLAG) shorts across all the P2 connectors (pin 5 to pin 6) except
slot 1, and slot 7 in the 13-slot chassis. The first TILINE master device plugged into the chassis
should go into slot 7. Additional master devices may be plugged into other slots if the jumper be-
tween pins 5 and 6 of that slot is removed. For more details on the TILINE, refer to the Mode/
990/10 Computer System Hardware Reference Manual or the Model 990 Computer TILINE Coupler
User’s Guide.

1.4.20 Memory Expansion
The number of expansion boards that may be installed in a 990/10 system is determined by the
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Figure 1-19. CRU Absolute Address Map for Standard Expansion Implementation
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number of TILINE slots in the chassis and by the maximum addressing capability of the 990/10
(2048K bytes with mapping).

The memory expansion boards communicate with the CPU via the TILINE high-speed parallel data
bus. Motherboard wiring carries the TILINE signals between the chassis slot connectors of the
CPU and the other board positions of the chassis.

Memory boards are addressed in blocks of consecutive addresses. The board starting address is
set by pencil switches on the board to any 16K word boundary in the address space. The address
switches correspond to the eight most significant bits (MSBs) of the 20-bit TILINE address. The
upper limit address is the starting address plus the storage capacity of the board. Size strapping
that corresponds to the board storage capacity is installed at the time of manufacture. Refer to
Model 990/10 Computer System Hardware Reference Manual for additional details.

1.4.21 Cache Controller

The cache controller is a printed circuit board that contains all memory control logic, storage
elements for 64K bytes of primary memory and 2K bytes of cache memory. It also contains the
control logic for up to 1 megabyte of expansion memory on associated add-on memory array
boards. Up to four of the 256K bytes add-on memory array boards may be controlled by the cache
controller. Cycle control and refresh control for the add-on array boards are provided by the cache

controller.

The cache controller uses a cache technique to improve the effective operating speed of primary
memory. Under the cache concept, frequently used data is copied from the relatively slow primary
memory into a small, fast cache memory. Subsequent requests for data residing in the cache
memory can be honored faster than data from primary memory, resulting in a snorter average
memory response time.

1.5 SOFTWARE DESCRIPTIONS

The following paragraphs give a brief physical and functional description of all base and optional
software. The following items are covered:

. DX10 operating system
L DX10 COBOL

. DX10 FORTRAN

. DX10 990 BASIC

. DX10 Sort/Merge

e TI990 Pascal

o RPG I

. DBMS-990

e  QUERY-990
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. DX10 3270 ICS
. TIFORM
. DX10 2780/3780 Emulator

1.5.1 DX10 Operating System

DX10 is a general purpose, multitasking operating system designed to operate on the Texas In-
struments 990/10 minicomputer. DX10 is a versatile operating system capable of supporting a
wide range of commercial and industrial applications. It is a disk-based operating system featur-
ing a powerful file management package, including muitikey indexed files. DX10 is interactively
oriented although a batch mode is also supported. It is also a multiterminal system capable of
making each of several users appear to have exclusive control of the system.

In addition to providing multiterminal application support, DX10 features advanced program
development support. A text editor is provided to enter source programs or data into the system. A
macro assembler is provided for assembly language programs. Higher level language support is
available for several languages. A link editor as well as debugging facilities are provided to further
support development. A variety of utility programs and a comprehensive sort/merge package are
supported.

The DX10 licensed software package includes manuals and a programmed disk and is available as
follows:

. Part number 936047-0010 for the DS10 disk system
. Part number 936047-0005 for the DS25 disk system
. Part number 936047-0006 for the DS50 disk system
Refer to Section 2 of this manual for a detailed inventory of the above software packages.

1.5.2 COBOL

COBOL is a high-level computer language that allows problems to be stated in words and syntax
similar to the English language. COBOL consists of a set of English words and symbols that the
programmer may use to define the problem and to create a program to solve that problem.
Because of its similarity to English, programs written in COBOL are almost self-documenting, and
the time required to train a new programmer in the language is greatly reduced.

The COBOL compiler conforms to the ANSI COBOL subset as defined in ANSI document

X3.23-1974 and incorporates extensions to this subset to provide added capabilities. The compiler
package employs the following ANSI 74 standard COBOL moduies at the level indicated.
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Features
Level 1 Level 1 +*
Segmentation Nucleus
Table Handling
Library Sequential /0
Inter-Program Communications Relative I/1O

Indexed /O

* Selected features from level 2

The debug and accept/display modules are nonstandard but are designed for ease of use on VDTs.

COBOL programs may be executed directly with system command interpreter (SCI) execute
COBOL commands, or they may be link-edited and installed in DX10 program files.

1.5.3 FORTRAN

FORTRAN is an easy to use, high-level computer language that allows complex problems to be
stated in common mathematical expressions for input to the computer. FORTRAN programs must
be processed by a FORTRAN compiler program and a link edit is required to join the compiled pro-
gram with runtime support and called subroutines.

The FORTRAN compiler for the Texas Instruments Model 990 Computer translates FORTRAN
language input code into Model 990 computer machine code. The FORTRAN compiler conforms
to the ANSI standard FORTRAN, or FORTRAN IV. The compiler also incorporates the extensions
recommended by the Instrument Society of America in their document ISA-S-61.1, 1975 and in

their document ISA-61.2, 1976.

Texas Instruments has incorporated several useful attributes into the FORTRAN compiler
that enable more effective coding and program development. These added features include the-

following:
. Direct disk I/O
*  Overlapped /O
* Free format source input
. Internal data manipulation statements
. Literal character strings represented in quotes

. Variable names of any length
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. Double-word (32-bit) integer data type

. Implicit variable typing

e  General integer expressions in subscripts

. Data statement array names

. Mixed mode expressions

* Hollerith and hexadecimal constants and assignments
®*  Scaled binary data types

. Copy directives

. Accept and display directives for interfacing with a VDT

Optionally, the compiler can generate a cross reference listing for each variable in the program,
provide a debug module that references specific line numbers in the source program input during
execution, provide a list of generated object code in readable form, provide conditional compi-
lation, allow free format, and generate assembly language source code.

A FORTRAN function library is provided that includes all intrinsic functions and the basic external
functions defined in the ANSI standard. This library contains all run-time support to interface with
the DX10 operating system. In addition, several generally useful routines such as a random
number generator are provided. Additional libraries are provided to allow execution of FORTRAN
programs under the TX990 and TX5 operating systems or in a stand-alone mode. These are particu-
larly effective for DX10 users who are cross-supporting smaller 990 configurations.

1.5.4 DX10 990 BASIC

DX10 990 BASIC is a business-oriented, interpretive, interactive computer language. The inter-
preter conforms to the ANSI minimal standard (X3.60-1978) with extensions to enhance its use in
business application. Users of DX10 990 BASIC benefit from simple statements and operator com-
mands that facilitate the development and execution of commercial applications on the DS990
systems. Programs are developed through prompted input of program statements and system
commands on the system interactive device. Programs may be either executed interactively by the
operator through keyboard control on a line-by-line basis or may be stored for later execution as an
application program. DX10 990 BASIC supports a multiuser application environment with up to
four workstations on the DS990 systems. Program development is in a single-user environment
only. For more details, refer to the T/ 990 BASIC Reference Manual.

1.5.5 Sort/Merge

The DX10 system supports a comprehensive Sort/Merge package that may be accessed in several
ways. The SCI provides commands to access Sort/Merge in batch or interactive mode. COBOL,
FORTRAN, and BASIC programs may interface to Sort/Merge by using the CALL statement. Both

Sort and Merge support the following features:

. Record selection
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. Reformatting on input
. Summarizing on output
Ascending key order, descending key order, or an alternate collating sequence may be specified.

Any number of keys may be specified as long as their total length is less than 256 characters. The
Merge process supports up to five input files. The Sort process allows the following:

. Key sort (tag-along)
. Summary sort (summary tag-along)

o Address-only sort

Figure 1-20 shows an example of the Sort/Merge process with printouts of results at each step. Ad-
ditional information describing Sort/Merge is found in the Model 990 Computer Sort/Merge User’s

Guide.

1.5.6 PASCAL

Texas Instruments version of Pascal for the 990 computer is a general-purpose language well
suited for a variety of applications. Originally designed as a language for teaching a systematic
concept of programming, Pascal is straightforward to learn and to use. Its readability makes the
language especially useful when programs must be maintained by users other than the original
author.

A popular application of Pascal is the development of systems software. The Pascal compiler is
itself written in Pascal as are a number of other 990-system software modules. Pascal is also ideal
for scientific or engineering applications that traditionally are written in FORTRAN or ALGOL. Its
general-purpose structure is even useful for many business problems, although Pascal is seldom
found in this application.
Some of the more significant features of Pascal include:

. Block-structured format that directly supports structured programming concepts

. Stack allocation of variables for each routine

. Recursive routines

) User-defined data structures that are adaptable to data used in application

. User-defined data types and type checking

. Excellent bit-manipulation capability.
Texas Instruments version of Pascal is closely compatible with the standard Pascal as defined by

Jensen and Wirth in their Pascal User Manual and Report. For additional information regarding
Texas Instruments version of Pascal, refer to the Model 990 Computer Tl Pascal User’'s Manual.
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"ONTH. DEPT A

MONTH. DEPT B8

DEPARTMENT A SALES FOR MONTH DEPARTMENT B SALES FOR MONTH
. TOTAL l
PART NC. oTv &M, { v aME PART NO. QTty TEATA‘T‘L NAME
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BY CUSTOMER NAME ALPHABETICAL GRDER. BY CUSTOMER NAME
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BAKER 2000-1 10 200 SBAKER 4000-1 20 200
DOGGER 8000-1 40 400 CHARLES  3000-1 10 300
CHARLES  5000-1 20 1000
SALES DEPT A SALES. DEPT B J
STEP 3:
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MERGE
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ABLE 7000-1 5 350
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SHOWN HERE ARE EXAMPLES: BAKER 2000-1 10 350
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A SUMMARY MERGE CHARLES 3000-1 10 300
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DOGGER 8000-1 40 400

(A)136694

y

SUMMARY SORT

I

ABLE 3
BAKER $
CHARLES $
DOGGER $

550
650
1300
400

STEP 4 SUMMARIZE TOTAL MONTHLY
SALES FOR FACH CUSTAMER. FORCE
A DOLLAR SIGN IN FRONT OF THE
AMOUNT PURCHASED.

PRINTOUT OF CUSTOMERS IN ALPHABETICAL
ORDER SHOW TOTAL AMOUNT TO BILL EACH

Figure 1-20. Sort/Merge Process Showing Printouts of Results of Each Step
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1.5.7 Report Program Generator, Version Il (RPG li)

RPG Il is an easy-to-use, high-level language for business data processing. Based upon a predeter-
mined sequence that reads a record, processes the data, and outputs the results, RPG 1l is
especially suited for applications requiring file maintenance or report generation. A series of six
basic specification formats is used to input the specific actions to be taken within the RPG I
sequence of execution.

Texas Instruments version of the RPG Il language is closely compatible with the widely used |BM
System/3 RPG Il. Extensions of many of the System/3 features have been included in RPG Il to pro-
vide more flexible programming. A utility program is provided with RPG Il to copy System/3 or
System/32 source programs or files from diskette to DS990 files.
The RPG Il package also includes an RPG ll-oriented VDT text editor and a trace feature that prints
each major step occurring during execution of an RPG Il program. A System/3-compatible
sort/merge capability is provided by the optional Sort/Merge package, and communication of RPG
Il files is available through the optional DX10 3780 emuiator package.
The RPG Il compiler has the following significant features:

. Efficient one-pass compiler

. Run-time trace that speeds the checking of the program

. Right- or left-hand sign handling

e  ASCIl or EBCDIC internal character set

* Capability to produce more than 500 unique diagnostic messages

. Alphabetic summary listing of all fields, labels, arrays, and tables

. Listing of all indicators specified in a program.

For additional information regarding the Texas Instruments version of RPG ll, refer to the Mode/
990 Computer Report Program Generator (RPG 1l) Programmer’s Guide.

1.5.8 Data Base Management System (DBMS)
The DBMS-990 is designed for minicomputer data-base applications. Some of its major features
are as follows:

. Fast data access

. Data access in logical format

. Format easily equated with physical documents or records

. No program constraints due to physical considerations such as record size, blocking,
and relative field positions.

The physical considerations are resolved by the user when the data base is initially defined. Thus,
the user can concentrate fully on the logical data formats needed for interface.
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The independence of the data format definitions from the application software allows modifi-
cation of the data base without impact to existing programs. It aiso provides a single, centralized
copy of the data for all application subsystems. (Conventional file management provides
fragmented and multiple copies of data held in a wide variety of files, each file used by only one
application.) This centralized copy results in more efficient data storage on disk, uniform process-
ing of data requests, and centralized control of the data-base maintenance function. In addition,
DBMS-990 provides optional password security for the most elementary data level; this provides
control and protection of the data base from unauthorized access or tampering.

For additional information regarding the DBMS-990, refer to the Model 990 Computer Data Base
Management System Programmer’s Guide.

1.5.9 Query-990

Query-990 is an easy-to-use data processing tool that combines interactive data accessing with
reporting. Coupled with DBMS-990, Query-990 enhances both access to, and utilization of, a firm’s
data-base resources. Users who are unfamiliar with programming languages such as COBOL,
FORTRAN and Pascal can easily learn Query-990. The incorporation of concise and powerful
English-like commands results in Query-990’s simplicity.

Simplified access to data encourages greater use of data resources by authorized personnel. Out-
side users directly developing and satisfying many of their own information requests reduce
reliance on the programming staff for reports and analysis.

Programmers will find Query-990 to be a convenient and powerful software development utility.
Program debugging and testing is made easy and comprehensive through Query-890. Program-
mers are able to alter the DBMS-990 data base via application programs written in a host language
(COBOL, FORTRAN, or Pascal) and then can check these alterations using Query-990.

When viewing data on a911 VDT orin printed report form, Query-990 spares the user the program-
ming detail necessary in other computer languages. Programming in areas such as editing, end of
file, relative data position, file structure and data type is eliminated.

Query-990 users can use either of two types of information requests: input query and guided
query. Input query incorporates every feature of Query-990. Guided query is a subset of input
query. Interactively via VDTs, guided query prompts users for the minimum information required
to fulfill a user request. For additional information, refer to the Query-990 User’s Guide.

1.5.10 DX10 3270 ICS

The 990 DX10 3270 interactive communication software (ICS) provides the DS990 family of
minicomputer systems with a means of interactive remote communications with an IBM host
computer. A complete functional information display system for alphanumeric display appli-
cations is provided by emulating a subset of the IBM 3270 system. This includes emulation of a
3271 control unit, 3277 display station/keyboards, and 3284 printers.

The 990 ICS operates under control of the DX10 system software. Any combination of eight
emulated display stations and printers may operate in a DX10 muititasking environment using
local 911 VDTs and DX10-supported printers.

User-supplied tasks may be developed to assume the identity of an emulated station. Run-time
packages are available for FORTRAN, COBOL, Pascal and 990 assembly language. These
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packages provide control of the station, operate on its dispiay fields and invoke the reception and
transmission of data.

For additional details, refer to the Mode/ 990/10 DX10/3270 Information Display System Emulator
Operator’s Manual.

1.5.11 TIFORM

The Texas Instruments form-generating software package, TIFORM, is a powerful means of con-
trolling the 1/0 formats of a VDT. It permits the application programmer to design applications
without regard for the physical characteristics of the VDT. TIFORM also provides editing facilities
for the input and controls the display characteristics of the output. These facilities free the ap-
plication program from terminal management and provide a high degree of form design flexibility.
The screen formats and their components and attributes, collectively, are called a form. A form
may consist of one formatted screen or several screens that are logically related. A form can be
modified or installed on a different terminal supported by the DX10 operating system without af-
fecting the data processing application.

TIFORM is easily understood and used. However, the user of TIFORM is assumed to be an ex-
perienced programmer or someone well acquainted with the concepts and language of data pro-
cessing. TIFORM interfaces with three procedural languages: COBOL, FORTRAN and Pascal. The
description of the application interface assumes that the reader has some familiarity with COBOL.

Designed to be implemented on Texas Instruments 990 minicomputers with a minimum of 128
kilobytes of memory, TIFORM operates under the supervision of the DX10 Release 3 Operating
System. For additional information, refer to the Model 990 Computer TIFORM Reference Manual.

1.5.12 DX10 3780/2780 Emulator

The DX10 3780/2780 emulator communications package provides a remote job entry, binary syn-
chronous communications capability with an IBM 360/370 or other host computer equipped with
3780 or 2780 communications software. Communication between two 990 computer systems is
supported if both are equipped with 3780/2780 emulator software. Communications consists of
exchanging data files between master and slave stations over leased point-to-point or switched
telephone lines. Data transmission is in EBCDIC (conversion to ASCll is transparent to the user) in
half-duplex mode at selectable line speeds of up to 9600 bits per second (bps). Unattended opera-
tion is provided over switched lines, and either 990 emulator system may be operated as a host or
a slave station. For additional information, refer to the DX710 3780/2780 Emulator User’s Guide.

1.6 SPECIFICATIONS

For the DS990 Models 4, 6, and 8 systems general specifications, refer to the DS990 Models 4, 6,
and 8 Systems Site Preparation Manual.

Table 1-3 presents dc power available with the 13-slot and 17-slot primary chassis and the 13-slot
expansion chassis. Table 1-4 presents the dc power requirements for various memory and equip-
ment configurations.

Table 1-3 can be used to determine the power available from the power supplies of each specific
chassis. Tabie 1-4 can be used to determine the amount of power required with the present system
configuration. By subtracting the values of power required (determined from Table 1-4) from the
power available (determined from Table 1-3), the power available for adding components to the
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system can be determined. This procedure will also prevent inadvertent overloading of the system
and indcate when it is necessary to add an expansion chassis and power supply.

Table 1-3. 990 Chassis Dc Power Availability

Dc Power Per Unit
Available Current in Amps

Vacant*
Chassis +5V? +12 V2
Standby Slots
Description Panel Power Per Unit Main Mem! Main Mem!
13-Slot Chassis with Programmer  Without 11 31.5 0 4.00 0
mapped 990/10 Programmer  With 11 315 2.50 4.00 4,00
17-Slot Chassis with Programmer  Without 15 715 0 6.00 0
mapped 990/10 (80
Amp power supply)®
13-Slot CRU Expansion® Operator _— 12 39.1 0 4.00 0
Chassis
13-Slot TILINE Operator - 12 38.8 0 4.00 0 o
Expansion Chassis
13-Slot CRU and TILINE Operator — 11 37.9 0 4.00 0

Expansion Chassis®
Notes:

' Dc current available from standby power supply for protection of volatile memory.

* Available negative (—) power is not shown because normally the positive (+) power supply will
be overloaded before it is possible to overload the negative power supply.

* An additional 40 Amp +5 V or 6 Amp +12 V power supply module can be installed.
* Some vacant slots are not always usable.
* Includes CRU buffer PCB.
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\
Table 1-4. Dc Power Requirements for Various Memory and Equipment Configurations
Dc Power Per Unit
Current Required in Amps
Chassis
Slots 2
v2
Required +5V +12
Description Per Unit Main Mem? Main Mem?
128K-byte EC Memory
Subsystem 2 2.30 0.95 0 0.91
192K-byte EC Memory
Subsystem 2 2.31 0.95 0 1.00
256K-byte EC Memory
Subsystem 2 2.32 0.95 0 1.09
For Cache Memory Subsystems
add 0 5.00 0 0 0
FD800 Diskette Master Kits 1 3.00 0 0.20 0
FD1000 Diskette Master Kits 1 4.50 0 0.20 0
DS10 Master Kits* 1 6.00 0 0 0
p—
DS25 Master Kit* 1 8.00 0 0 0
DS50 Master Kit! 1 8.00 0 0 0
DS200 Master Kit! 1 8.00 0 0 0
979A Master Kit, 800 bpi! 1 5.00 0 0 0
979A Master Kit, 800/1600 bpi* 1 7.00 0 0 0
911 VDT Kit, Dual Display
Controller 1 4.20 0 0.24 0
Notes:
' No additional dc power required for secondary kit.
2 Negative (—) power requirements are not shown because normally the positive (+) power
supply will be overloaded before it is possible to overload the negative power supply.
: Dc current required of standby power supply for protection of volatile memory.
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Table 1-4. Dc Power Requirements for Various Memory and Equipment Configurations (Continued)

Dc Power Per Unit
Current Required in Amps

Chassis
Siots 2
v +12V
Required +5
Description Per Unit Main Mem? Main Mem?

743 Master Kit 5 0.38 0 0.02 0
810 Printer Master Kit 5 0.38 0 0.02 0
820 KSR Master Kit 5 0.38 0 0.02 0
2230/2260 Printer Master Kit 5 0.53 0 0.00 0
804 Card Reader Master Kit 5 0.60 0 0 0
TTYIEIA interface Module 5 0.38 0 0.02 0
990 Communication Interface

Module 5 1.50 0 0.10 0
Bell Data Set Interface Kit 5 1.50 0 0.10 0
990 Asynchronous Modem Kit 5 0.15 0 0.15 0
990 Synchronous Modem Kit .5 0.20 0.20
External ACU Interface Module 5 1.00 0 0.10 0
Internal ACU Module 5 1.00 0 0.10 0
CRU Expander 1 0.90 0 0 0
TILINE Coupler 1 1.20 0 0 0

Note:

? Negative (—) power requirements are not shown because normally the positive (+) power
supply will be overioaded before it is possible to overload the negative power supply.

* Dc current required for standby power supply for protection of volatile memory.
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