


























































































































































































































































































































































GLOSSARY 

A 

B 

Application 

A register 

Autotasking 

Auxiliary input/output 
processor (EIOP) 

Bank 

B register 

BDM 

BiCMOS 

BPI 

Buffer board 

HR-04028 

Software designed to perform a particular job or set of related jobs. 

Address register. A registers are primarily used as address registers for 
memory references and as index registers. 

The process of automatically dividing up a program into individual tasks 
and organizing them to make the most efficient use of the Cray Research, 
Inc. computer hardware; a trademark of Cray Research, Inc. 

A quarter board in the IOS-E that controls the transfer of data between 
the channel adapters (CAs) and the IOS-E buffer board. 

The smallest addressable division of central memory. 

Intermediate address register. B registers are used as intermediate 
storage for the A registers. 

Bidirectional memory mode (bit). The modes field in the exchange 
package contains the BDM mode bit. When the BDM mode bit is set, 
block read and write operations can operate concurrently. 

Bipolar complementary metal oxide semiconductor. 

Breakpoint interrupt (flag). The breakpoint interrupt flag sets if the 
interrupt-on-breakpoint (IBP) interrupt mode bit is set and enabled and a 
write reference is made to an address within the breakpoint range. 

A module in the IOS-E that temporarily stores system data from the 
high-speed (HISP) channels or the channel adapters (CAs). 
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c 
CAL 

CCA-l 

Central memory 

Central processing unit 
(CPU) 

Chaining 

Channel adapter (CA) 

Check bits 

CLN 

Clusters 

Cluster interface (CIN) 

Compiler 

CP 

CRI 

C90Mode 
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Cray Assembly Language. A symbolic language that generates machine 
instructions on a one-for-one basis and allows programs to call 
subroutines from the library through the use of pseudoinstructions. 

A channel adapter that connects the 10S-E to a 6-Mbyte/s channel pair. 

Memory residing in the mainframe. 

A module used in the mainframe that controls the flow of system data, 
performs mathematical and logical functions on system data, and 
executes program instructions. 

The process of sequencing logical operations so the results of one 
operation may be used by another operation without needing a memory 
reference in between. 

A component in the 10S-E that transfers control and data between the 
buffer board and the peripherals. 

Bits used to determine if one or more bits in a word have an incorrect 
value. 

Cluster number (register). The CLN register in the exchange package 
determines which set of the 1710 available clusters of SB, ST, and SM 
registers the CPU can access. 

A set of shared registers accessible by all CPUs. There are 1710 valid 
clusters of shared registers in a CPU. 

A quarter board in the I OS-E that transfers control and data between the 
workstation interface (WIN) and the input/output processor multiplexer 
(lOP MUX) and auxiliary input/output processors (EIOPs). 

A software program used to convert high-level programming language 
into binary machine code. 

Clock period. The CP is the interval in which the system clock 
completes one oscillation. 

Cray Research, Inc. 

The modes field in the exchange package contains the C90 mode bit. 
When the C90 mode bit is set, the mainframe operates in C90 mode. 
The V registers are 64 bits x 128 elements, the VL register is 8 bits 
wide, and the P register is 32 bits wide, which enables a program range 
of 1 Gword. The entire CRAY Y-MP C90 instruction set is also 
available. 
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D 

DCA-l 

DCA-2 

DBA 

DCC-2 

DCU 

DC-40 

DC-41 

DD-40 

DD-41 

DD-49 

DD-60 

DD-61 

DE-60 

Deadlock 
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A channel adapter that connects the 10S-E to OS-40, OS-41, and OS-49 
disk storage units. 

A channel adapter that connects the 10S-E to 00-60 and 00-61 disk 
drives. The OCA-2 disk channel adapter in the lOP manages control 
signals and protocol for the individual disk drives in a OE-60. 

Oata base address (register). The OBA register, part of the exchange 
package, holds the base address of the user's data range. 

The Cray Research OCC-2 houses the OC-40, which is separate from the 
00-40 disk drives. 

Oisk controller unit. An interface between the disk storage units (DSUs) 
and the auxiliary I/O processor (EIOP). 

The Cray Research OC-40 disk controller provides interface logic to 
adapt OCA-1 signals and protocol for individual OS-40s, to handle 
routing among the drives, and to buffer data from the four spindles in a 
full-track buffer. 

The Cray Research OC-41 disk controller provides interface logic to 
adapt OCA-1 signals and protocol for individual disk drive units, to 
handle routing among the drives, and to buffer data from the four 
spindles in a full-track buffer. 

The Cray Research 00-40 disk drive. 

The Cray Research 00-41 disk drive. 

The Cray Research 00-49 disk drive. 

The Cray Research 00-60 high-performance disk drive. 

The Cray Research 00-61 high-performance disk drive. 

One Cray Research OE-60 disk enclosure cabinet contains a maximum 
of nine 00-60 disk drives. Eight of the disk drives store system data, 
and the ninth disk drive is a spare. The OCA-2 disk channel adapter in 
the lOP manages control signals and protocol for the individual disk 
drives in a OE-60. 

A condition resulting in the inability to continue processing due to an 
unresolvable conflict. Oeadlock occurs when all CPUs in a cluster are 
holding issue on a test and set instruction. 
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D (continued) 

Deadstart 

Dielectric coolant 

DL 

DlA 

DRAM 

DSU 

DS-40 

DS-41 

E 

ElM 

EIOP 

EMI 

ESL 

Ethernet 
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The sequence of operations required to start an operating system running 
in a Cray Research computer system. 

A fluid that travels through the module cold plates, removes heat from 
the modules, and transfers the heat to refrigerant in the heat exchange 
subassembly. 

Deadlock interrupt (flag). The deadlock interrupt flag sets if the IDL 
interrupt mode bit is set, the program is not in monitor mode, and a 
deadlock condition occurs because all CPUs in a cluster are holding issue 
on a test and set instruction. 

Data limit address (register). The DLA register holds the upper limit 
address of the user's data range. 

Dynamic random access memory. A memory device that must be 
refreshed periodically in order to store data. 

Disk storage units. A computer disk drive. 

The DS-40 disk subsystem consists of the DD-40 disk drive, the DC-40 
disk control unit (DCU), and the disk controller cabinet (DCC-2). 

The DS-41 disk subsystem consists of the the DC-41 disk controller and 
the DD-41 disk drive. 

Enable interrupt modes (flag). The interrupt modes field in the exchange 
package contains the ElM flag. An exchange to monitor mode or 
non-monitor mode sets the ElM flag. 

Auxiliary I/O processor. The EIOP controls the channel adapters that 
connect the 10S-E to peripheral devices such as disk drives, tape drives, 
and communications channels. 

Electromagnetic interference. EMI is radiated energy that interferes with 
and distorts digital signals. 

Enable second vector logical mode (bit). The modes field in the 
exchange package contains the ESL mode bit. When the ESL mode bit 
is set, the second vector logical functional unit is enabled, and if it is not 
busy, it has first priority to execute instructions 140ijk through 145ijk. 

A particular type of network hardware that forms a physical link between 
computers; a trademark of Xerox Corporation. 
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E (continued) 

F 

Exchange mechanism 

Exchange package 

EXX 

The technique used in the CRAY Y-MP C90 computer system for 
switching instruction execution from program to program. Refer to 
exchange package. 

A 16-word block of data in memory reserved for exchange packages. 
The exchange package contains the necessary registers and flags 
associated with a particular program. Each program has its own 
exchange package. 

Error exit interrupt (flag). The EXX interrupt flag sets if the 
enable-interrupt-on-error-exit (FEX) interrupt mode bit is set and enabled 
and an error exit instruction (000000) issues. Issuing an error exit 
instruction always causes an exchange, regardless of the state of FEX. 

F Floating-point (operation). When an F appears in front of a register 
designator in a symbolic machine instruction, the calculation is a 
floating-point operation. 

FEI Front-end interface. An interface that connects the CRAYY-MP C90 
computer I/O channels to channels of front-end computers. An FEI 
compensates for differences in channel widths, machine word size, 
electrical logic levels, and control signals. 

Fetch sequence 

FEX 

Floating-point 
operation 

Fluorinert Liquid 

FNX 

A fetch sequence transfers a block of instructions from memory to an 
instruction buffer. 

Enable-interrupt-on error exit Mode (bit). The interrupt modes field in 
the exchange package contains the FEX bit. When the FEX bit is set, it 
enables an interrupt when an error exit occurs. 

A mathematical or logical operation on two or more real numbers. 

The dielectric coolant circulated through the module cold plates; a 
trademark of 3M. 

Interrupt-on-normal exit mode (bit). The interrupt modes field in the 
exchange package contains the FNX bit. When the FNX bit is set, it 
enables the NEX interrupt flag to set if a normal exit instruction 
(004000) issues. Issuing a normal exit instruction always causes an 
exchange, regardless of the state of FNX. This mode is not affected by 
the ElM flag. 
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G 

H 
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FOL-3 

FPE 

FPS 

Functional unit 

Gate array 

Gather/scatter 

H 

HCA-3 

HCA-4 

HDA 

HEU 

High Performance 
Parallel Interface 

(HIPPI) 
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Fiber-optic link. The Cray Research 3-Mbyte/s fiber-optic link allows an 
FBI to be separated from a Cray Research computer system by distances 
of up to 3,281 ft (1,000 m). The FOL-3 provides complete electrical 
separation of the connected devices. 

Floating-point error (flag). The interrupt flags field in the exchange 
package contains the FPE flag. The FPE flag sets when a floating-point 
range error occurs in any of the floating-point functional units and the 
Interrupt-on-floating-point error (IFP) flag is set. 

Floating-point error status (bit). The status field in the exchange package 
contains the FPS status bit. The floating-point status bit sets if a 
floating-point error occurred during the execution interval. 

Circuitry designed to perform a particular mathematical or logical 
operation. 

An array of circuits contained in a single integrated circuit package; 
these circuits may be customized in their operation as a group. 

An operation that places data at various intervals in the available 
memory storage and then gathers the data back into its original 
organization. 

Half-precision floating-point (operation). When an H appears in front of 
a register designator in a symbolic machine instruction, the calculation is 
a half-precision floating-point operation. 

A channel adapter that connect the IOS-E to a HIPPI input channel. 

A channel adapter that connects the IOS-E to a HIPPI output channel. 

Head disk assembly. A sealed assembly that contains the magnetic 
storage media (disk drive), read and write heads, and servo mechanism. 

Heat exchange unit. Part of the cooling equipment for the 
CRAYY-MP C90 mainframe. The HEU uses a refrigerant to cool the 
dielectric coolant that circulates through the mainframe. 

A type of interface used to transfer control and data between Cray 
Research, Inc. channel adapters and peripherals. 
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H (continued) 

High-speed (HISP) 
channel 

High-speed control 
multiplexer (HCM) 

HYPERchannel 

I 

IBA 

IBP 

ICM 

ICP 

IDL 

IFP 

110 

HR-04028 

A channel that transfers system data between the I OS-E and the 
mainframe or between the 10S-E and the SSD-E. 

A quarter board in the 10S-E that controls the transfer of high-speed 
(HISP) channel information between the 10S-E and the SSD-E or 
mainframe. 

A trademark and product of Network Systems Corporation (NSC) that 
interfaces a LOSP channel to other brands of computers. 

Reciprocal iteration (operation). When an I appears in front of a register 
designator in a symbolic machine instruction, the calculation is a 
reciprocal iteration operation. 

Instruction base address (register). The rnA register is in the exchange 
package. The IBA register holds the base address of the user's 
instruction range. 

Interrupt-on-breakpoint mode (bit). The interrupt modes field in the 
exchange package contains the IBP bit. When the IBP bit is set, it 
enables an interrupt if a breakpoint occurs. 

Interrupt-on-correctable memory error mode (bit). The interrupt modes 
field in the exchange package contains the ICM bit. When the ICM bit is 
set, it enables interrupts on correctable memory data errors while data is 
being read from memory. 

Interprocessor Interrupt (flag). The interprocessor interrupt flag sets if 
the lIP interrupt mode bit is set and enabled and another CPU requests an 
interrupt of this CPU by issuing instruction 0014j1. 

Interrupt -on-deadlock mode (bit). The interrupt modes field in the 
exchange package contains the IDL bit. When the IDL bit is set, it 
enables an interrupt if a deadlock occurs while the program is not in 
monitor mode. IDL has no effect in monitor mode. 

Interrupt-on-floating-point error mode (bit). The interrupt modes field in 
the exchange package contains the IFP bit. When the IFP bit is set, it 
enables interrupts on floating-point errors. 

Interrupt-on-I/O mode (bit). The interrupt modes field in the exchange 
package contains the 110 bit. When the 110 bit is set, it enables an 
interrupt if SIE is set and this CPU is the lowest-numbered CPU with 
110=1 and EIM=1. 
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I (continued) 

UP 

IlA 

IMC 

IMI 

Input/output cluster 
(lOC) 

Input/output processor 
multiplexer (lOP MUX) 

Input/output subsystem 
model E (lOS-E) 

Intelligent peripheral 
interface - 2 (lPI-2) 

Interrupt modes field 

Instruction butter 

Instruction fetch 
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Interrupt-on-interprocessor interrupt mode (bit). The interrupt modes 
field in the exchange package contains the lIP bit. When the lIP bit is 
set, it enables an interprocessor interrupt if requested by another CPU. 

Instruction limit address (register). The ILA register is in the exchange 
package. The ILA register holds the limit address of the user's 
instruction field. 

Interrupt-on-request from MCU mode (bit). The interrupt modes field in 
the exchange package contains the 1M C bit. When the 1M C bit is set, it 
enables interrupts from the MCU. 

Interrupt-on-monitor mode instruction mode (bit). The interrupt modes 
field in the exchange package contains the IMI bit. When the IMI bit is 
set, it enables an interrupt if a monitor mode instruction (001ijk; j¢O) 
issues while the program is not in monitor mode. IMI has no effect in 
monitor mode. 

A component of the IOS-E that contains one cluster interface (CIN), one 
input/output processor multiplexer (lOP MUX), four auxiliary 
input/output processors (EIOPs), two high-speed control multiplexers 
(HCMs), one buffer board, sixteen channel adapters (CAs), and one 
programmable interrupt (PINT). 

A quarter board in the IOS-E that transfers information between the 
high-speed control multiplexers (HCMs), the cluster interface (CIN), and 
the auxiliary input/output processors (EIOPs). 

A component of a CRAY Y-MP C90 computer system that transfers 
system data between the peripherals, SSD solid-state storage device 
model E (SSD-E), and the mainframe. 

An interface used to transfer control and system data between Cray 
Research, Inc. channel adapters and peripherals. 

The interrupt modes field in the exchange package contains 
user-selectable bits that dictate the execution of the program. 

A set of registers in a CRAY Y-MP C90 mainframe used for temporary 
storage of instructions before issue. Each instruction buffer can hold 128 
consecutive instruction parcels. 

The process of loading program code from central memory to an 
instruction buffer. 
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I (continued) 

Instruction set 

I/O butter 

10C 

101 

lOP 

lOR 

IPC 

IPI-2 

IPR 

IRP 

IRT 

Issue sequence 
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A set of instructions that a particular computer can perform. 

A buffer used to provide temporary storage for data transferred between 
the mainframe and peripheral devices. 

Refer to input/output cluster. 

I/O interrupt (flag). The I/O interrupt flag sets if the SIE bit is set and 
this CPU is the lowest-numbered CPU with 110 interrupt mode set and 
enabled when a LOSP or VHISP channel completes a transfer. 

I/O processor. An lOP is a fast,multipurpose computer capable of 
transferring data at extremely high rates. The IOS-E contains multiple 
lOPs. 

Operand range error mode (bit). The interrupt modes field in the 
exchange package contains the lOR bit. When the lOR bit is set, it 
enables interrupts on operand address range errors. 

Interrupt-on-request from programmable clock mode (bit). The interrupt 
modes field in the exchange package contains the IPC bit. When the IPC 
bit is set, it enables an interrupt on a request from the programmable 
clock. 

An interface used to transfer control and system data between Cray 
Research, Inc. channel adapters and peripherals. 

Interrupt-on-program range error mode (bit). The interrupt modes field 
in the exchange package contains the IPR bit. When the IPR bit is set, it 
enables the PRE interrupt flag to set if a program range error occurs. 

Interrupt-on-register parity error mode (bit). The interrupt modes field in 
the exchange package contains the IRP bit. When the IRP bit is set, it 
enables an interrupt if a register parity error is detected while data is 
being read from a register. 

Interrupt-on-request from real-time clock mode (bit). The interrupt 
modes field in the exchange package contains the IRT bit. When the IRT 
bit is set, it enables an interrupt on a request from the real-time clock. 

The issue sequence selects the instruction indicated by the program 
address (P) register, decodes it, determines whether the required registers 
or functional units are available, and if so, enables the CPU to execute 
the instruction. 
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I (continued) 

ruM Interrupt-on-uncorrectable memory error mode (bit). The interrupt 
modes field in the exchange package contains the IUM bit. When the 
IUM bit is set, it enables interrupts on uncorrectable memory data errors. 

L 

M 

Library 

LLRC 

Low-speed (LOSP) 
channel 

Mainframe 

Maintenance channel 

Maintenance control 
unit interface (MCUI) 

Maintenance 
workstation model E 

(MWS-E) 

MCU 

MCU 

MGS 
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A set of commonly used software routines that are available to 
programmers and to programs being compiled. 

Length/longitudinal redundancy check. An error control system based 
on the arrangement of data in blocks according to some preset rule, the 
correctness of each character within the block being determined on the 
basis of the specific rule or set. 

Low-speed channel. The LOSP channel has a transfer rate of 6 or 
20 Mbytes/s and enables an I/O cluster to communicate with a 
mainframe, front-end interface, or SSD-E. 

A component of a CRAY Y-MP C90 computer system that contains 
central memory and central processing units (CPUs). 

A channel that connects the MWS-E to the SSD-E. 

A quarter board in the mainframe that receives an interrupt signal from 
the programmable interrupt (PINT) and interrupts the specified CPU in 
the mainframe. 

A component of a CRAY Y-MP C90 computer system that provides an 
intelligent and dedicated platform for performing offline and online tests, 
monitoring environmental conditions, and recording hardware errors. 

Maintenance control unit. The maintenance control unit for the 
CRAYY-MP C90 in the MWS-E. 

Maintenance control unit interrupt (flag). The MCU interrupt flag sets if 
the IMC interrupt mode bit is set and enabled and the MCU interrupt 
signal becomes active on I/O channel 40. 

Motor-generator set. An MGS converts primary power from commercial 
power mains to the voltage and frequency used by the mainframe power 
supplies. 
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M (continued) 

MEC 

MEU 

MFC 

MIl 

MM 

Monitor mode 

Multitasking 

Multiprocessing 

Multiprogramming 

N 

NEX 
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Memory error correctable interrupt (flag). The memory error 
(correctable) flag sets if the I CM interrupt mode bit is set and a 
correctable memory error occurs while data is being read from memory. 

Memory error uncorrectable (flag). The memory error (uncorrectable) 
flag sets if ruM interrupt mode is set and enabled and an uncorrectable 
memory error occurs while data is being read from memory. 

Mainframe chassis. 

Monitor instruction interrupt (flag). The monitor instruction interrupt 
flag sets if the IMI interrupt mode bit is set and a monitor mode 
instruction (OOlijk; j ~ 0) issues while the program is not in monitor 
mode. 

Monitor mode (bit). The modes field in the exchange package contains 
the MM bit. When the MM mode bit is set, it inhibits all interrupts 
except memory errors, normal exit, and error exit. The program can 
execute those instructions that are privileged to monitor mode. 

A condition in which a CPU inhibits all interrupts except those caused by 
memory errors, normal exit, or error exit instructions. 

The capability to run two or more parts, or tasks, of a single program in 
parallel on different CPUs within a mainframe. 

Several computer processes or jobs being computed at the same time. 

The process of writing software to utilize the capabilities of a computer 
to process multiple jobs simultaneously. 

Normal exit interrupt (flag). The interrupt flags field in the exchange 
package contains the NEX flag. The normal exit flag sets if the 
interrupt-on-normal-exit (FNX) interrupt mode bit is set and enabled and 
a normal exit instruction (00400) issues. Issuing a normal exit 
instruction always causes an exchange, regardless of the state of FNX. 
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o 

p 

ORE 

Operating system 

Operator workstation 
model E (OWS-E) 

P 

Pascal 

Parcel 

Parity 

P register 

PCI 

Pipelining 

PN 

Port 
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Operand range error (flag). The interrupt flags field in the exchange 
package contains the ORE flag. The ORE flag sets when a data 
reference is made outside the boundaries of the DBA and DLA registers 
and the interrupt-on-operand range error bitis set. 

The major controlling software running in a computer that controls its 
overall operation. 

A component of a CRAY Y-MP C90 computer system that Cray 
Research, Inc. analysts and customers use to monitor the computer 
system. 

Population count (operation). When a P appears in front of a register 
designator in a symbolic machine instruction, the calculation is a 
population count operation. 

A high-level programming language. 

A 16-bit portion of a word that is addressable for instruction execution 
but not for operand references. 

Equivalence in the check bit of transmitted and received data. 

Program address register. The P register selects an instruction parcel 
from one of the instruction buffers. The contents of the P register are 
stored in the program address register field in the exchange package. 
The P register is 24 bits wide in Y-MP mode and 32 bits wide in C90 
mode. 

Programmable clock interrupt (flag). The programmable clock interrupt 
flag sets if the IPC interrupt mode bit is set and enabled and the counter 
in the programmable clock equals O. 

An operation or instruction that begins before a previous operation or 
instruction finishes. Pipelining is accomplished using fully segmented 
hardware. 

Processor number. The PN field in an exchange package indicates which 
CPU executed the exchange sequence. 

A hardware or software access path to memory. 
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P (continued) 

PRE 

Programmable clock 

Programmable interrupt 
(pINT) 

Protocol 

PS 

Q 

Program range error (flag). The interrupt flags field in the exchange 
package contains the PRE flag. The PRE flag sets when an instruction 
fetch is made outside the boundaries of the IBA and lLA registers. 

A 32-bit counter in each CPU that is used to generate interrupts at 
selectable intervals. 

A quarter board in the IOS-E that enables any input/output cluster (I0C) 
in the IOS-E to interrupt any CPU in the mainframe. 

Software that defines the precise way in which data is transferred from 
one place to another. 

Program status (bit). The interrupt modes field in the exchange package 
contains the PS bit. The PS bit is set by the operating system to denote 
whether a CPU concurrently processing a program with another CPU is 
the master or slave in a multitasking situation. 

Q Parity count (operation). When a Q appears in front of a register 
designator in a symbolic machine instruction, the calculation is a parity 
count operation. 

R 

HR-04028 

R 

RAM 

Rev 

Reciprocal 
approximation 

Refrigerant 

Register 

Rounded floating-point (operation). When an R appears in front of a 
register designator in a symbolic machine instruction, the calculation is a 
rounded floating-point operation. 

Random access memory. A memory device that retains the stored data 
as long as power is applied. When power is removed from the device, 
the stored information is lost. 

Refrigeration and condensing unit. The RCUs dissipate the heat 
transferred from the heat exchanger units (HEUs). 

The mathematical process of approximating the value of a real number 
when divided into one (lin). 

A fluid that removes heat from dielectric coolant and transfers the heat to 
water or air. 

A hardware storage location for one word, byte, or element of data. 
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RISC 

RPE 

RT 

RTC 
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Reduced instruction set computer. 

Register parity error (flag). When a word is written into a register, a set 
of parity bits is generated and stored with the data bits. This set of parity 
bits is compared to another set that is generated when the word is read 
out of the register. An error is indicated when the two sets do not match. 
Parity errors set the register parity error (RPE) flag in the exchange 
package. 

Load real-time clock (instruction). The RT instruction loads the 
real-time clock register with the contents of a scalar (S) register. 

Real-time clock. The RTC is a 64-bit counter that advances one count 
each clock period. 

RTI Real-time interrupt (flag). The real-time interrupt flag sets if the IRT 
interrupt mode bit is set and enabled and a real-time interrupt request is 
received. 

s 

Scalar 

Section 

Semaphore 

Shared registers 

Single-byte correction/ 
double-byte detection 

(SBCDBD) 

Single-error 
correction/double-error 

detection (SECDED) 

Small computer system 
interface (SCSI) devices 

S register 
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A single numerical value that represents a single aspect of a physical 
quantity. 

A major addressable division of central memory that may be further 
divided into subsections and banks. 

A I-bit value stored in a register and used by programs to communicate 
the occurrence of an event. 

Registers that are available for more than one CPU to write to and read 
from. 

A method of detecting whether one or more 4-bit bytes in a word has an 
incorrect value. If only one byte has an incorrect value, that byte can be 
changed back to the correct value. 

A method of detecting whether one or more bits in a word has an 
incorrect value. If only one bit has an incorrect value, that bit can be 
changed back to the correct value. 

Components of the MWS-E and OWS-E that store and retrieve data used 
in the workstations. 

Scalar register. The S registers are the source and destination registers 
for operands executing scalar arithmetic and logical instructions. 
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S (continued) 

SB 

Segmentation 

SEI 

Shared registers 

SM 

Source code 

Spindle 

SPARe 

SSD solid-state storage 
device model E (SSD-E) 

ST 

Status field 

Subsection 

System Maintenance and 
Remote Testing 

Environment (SMARTE) 
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Shared address (register). The SB register is a shared register used for 
transferring address information from one CPU to another. 

An operation that is divided into a discrete number of sequential steps, or 
segments. Fully segmented hardware is designed to perform one 
segment of an operation during a single clock period (CP). 

Selected for external interrupts (flag). The interrupt modes field in the 
exchange package contains the SEI flag. When the SEI flag is set, this 
CPU is preferred for I/O interrupts. 

Registers that are available for more than one CPU to write to and read 
from. 

Semaphore (register). The SM register is a shared register used for 
control between CPUs. 

A software program written in a high-level programming language. 

A component of a DD-40 or DD-41 disk drive. 

Scaleable Processor ARChitecture. A trademark of SPARC 
International. 

A component in a CRAY Y-MP C90 computer system that provides 
secondary data storage for the IOS-E and the mainframe. 

Shared T (register). The ST register is a shared register used for 
transferring data from one CPU to another. 

The exchange package contains a status field that is used to determine 
the operating modes of a CPU. 

A major addressable division of memory that may be further divided into 
banks. 

A Cray Research trademark; an online program that performs hardware 
verification, error detection, error isolation, and automated degradation 
of faulty hardware components. 
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T register 

TCA-l 

UNICOS 

Vector 

Very high-speed 
(VmSP) channel 

V register 

VL 

VM 

VNU 
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Intermediate scalar register. The T registers are used as intermediate 
storage for the S registers. 

Tape subsystem channel adapter. 

An operating system for Cray Research computer systems based 
primarily on the UNIX System Laboratories, Inc. UNIX System V and 
partially on the Fourth Berkeley Software Distribution. UNICOS is 
essentially the same in philosophy, structure, and function as UNIX, but 
has been enhanced to exploit the power of Cray Research computer 
systems. 

A single numerical value that contains information on more than one 
aspect of a physical quantity. 

A channel that transfers system data between the mainframe and the 
SSD-E. 

Vector register. Each V register contains 64 bits x 64 elements in Y-MP 
mode and 64 bits x 128 elements in C90 mode. 

Vector length (register). The program-selectable VL register controls the 
effective length of a vector register for any operation. The VL register is 
7 bits wide in Y-MP mode and 8 bits wide in C90 mode. 

Vector mask (register). The VM field allows for the logical selection of 
particular elements of a vector. 

Vector not used status (bit). The state of the VNU bit in the exchange 
package status field indicates whether vector instructions (077xxx or 
140xxx through 177xxx) were issued during the execution interval. 
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w 

x 

y 

z 

Warning and control 
system (WACS) 

Word 

Workstation interface 
(WIN) 

WS 

A system that monitors the refrigeration and power distribution systems 
to ensure that the computer system is operating within recommended 
temperature and voltage limits. 

A set amount of data that contains 64 bits of system data and 8 check 
bits. 

A quarter board in the IOS-E that transfers control and data between the 
MWS-E or OWS-E and the cluster interface (CIN). 

Waiting for semaphore status (bit). The interrupt modes field in the 
exchange package contains the WS status bit. The waiting on semaphore 
bit sets if a test and set instruction (0034jk) is holding issue. 

XA Exchange address (register). The XA register in the exchange package 
specifies the address of the first word of a 16-word exchange package 
loaded by an exchange sequence. 

Y-MPmode 

z 

Y-MP mode is selected by setting the C90 mode bit in the exchange 
package to O. When the mainframe is operating in Y-MP mode, the V 
registers are 64 bits x 64 elements, the VL register is 7 bits wide, and the 
P register is 24 bits wide, which enables a program range of 4 Mwords. 
In Y-MP mode, only instructions defined in previous CRAYY-MP 
systems are available. 

Leading-zero count (operation). When a Z appears in front of a register 
designator in a symbolic machine instruction, the calculation is a 
leading-zero count operation. 
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This manual is written for Cray Research, Inc. customers and field 
engineers whose Cray Research computer system uses Fluorinert 
Liquid. The manual warns and informs about using Fluorinert 
Liquid and describes its uses at Cray Research, Inc. The manual 
describes the Material Safety Data Sheet and explains its significance 
in using Fluorinert Liquid or any other chemical. 

HR-04028 







INDEX 

Boldface numbers refer to illustrations and 
charts. 

Access conflicts, 2-38 
ACVC, 6-5 
AC voltage monitoring, 1-11 
Adapters, network, 5-14. See also channel 
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Bidirectional memory transfer instructions, 
2-62--2-63 

Bit count instructions, 2-73 
24-bit integer multiply (performed in a 

floating-point multiply functional unit), 
2·13 

32-bit integer multiply (performed in a 
floating-point multiply functional unit), 
2·14 

Block diagrams 
CRAY Y-MP C90 cooling system, 1·9 
mainframe, 2·2 

Block transfers, 2-38 
Branch instructions, 2-74--2-77 
Breakpoint interrupt instructions, 2-79 
B registers, 2-6. See also Intermediate 

Cabinet, fiber-optic, 5-13 
Cabling. See Fiber-optic link 
CAL, 6-5 
CAL syntax, special forms, 2-53. See also 

specific instructions 
CCA-1 channel adapter, 3-4 
C compiler, 6-4 
COBX, 6-6 
Central memory 

access conflicts, 2-38 
as a functional unit, 2-8 
general, 2-1--2-3 
overview, 1-3 
RAM,2-1 

CF77 compiling system, 6-3--6-4 
Chaining 

instruction sequence, 2·40 
vector, 1-3 
vector example, 2-39, 2·40 
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Channel 
adapters, 1-5, 3-1, 3-4--3-6, 5-14 
control instructions, 2-77 
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Channels 
msp, 1-4, 1-5,3-1,3-3--3-4,4-3 
LOSP, 1-4, 3-1, 3-3--3-4 
VIflSP, 1-5, 4-2 

Chilled water system, 1-9--1-10 
CLN. See Cluster number 
Closed-loop 

dielectric-coolant system, 1·9--1-10 
refrigerant system, 1-9--1-10 

CLS-UX product, 6-8 
Cluster 0 channel connections, 3-2 
Cluster number 

field, 2-32 
set instruction, 2-78 

Clusters 
components of, 3-1 
interprocessor communication section, 2-3 
IOS-E, 1-5,3-1--3-6 

C90 mode and Y-MP mode differences, 
2-49--2-51 

Coefficients, adding. See Algorithms 
Common lisp, 6-6 
Communications software, 6-7--6-9 
Computation section, CPU, 2-4--2-25 
Concurrent operations, chaining, 2-40. See 

Multiprocessing and Functional unit 
independence 

Conditional branch instructions, 2-75--2-76 
Configurations. See also Alternate-path, 

Daisy-chain, and Single-port 
DS-41A field-upgradable, 5-9 
minimum, 1·2 

Conflicts, central memory access, 2-38 
Control section, CPU, 2-25--2-33 
Conventions 

instruction, 2-45--2-46 
manual, vi 

Conversion, floating-point to decimal, 2-16. See 
also Normalized floating-point numbers 

Coolant flow monitoring, 1-11 
Cooling 

and power equipment, 1-8--1-9 
systems, 1-9 

Cpp, 6-4 
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CPU 
computation section, 2-4--2-25 
control section, 2-25--2-33 
instruction summary, 2-54--2-79 
overview, 1-3 
programmable clock, 2-33, 2-78 
shared resources, 1-3,2-1--2-4 

Cray Ada Environment, 6-5 
Cray Allegro CL, 6-6 
Cray assembler, 6-5 
Cray Assembly Language, 6-5 
CRAY Y-MP C90 

components, 1-1 
cooling system block diagram, 1·9 
DSUs, 1-5 
functional unit operations, 2-11--2-25 
interrupt flags, 2-30 
interrupt modes, 2-28--2-29 
mainframe block diagram, 2·2 
mainframe specifications, 2-81--2-82 
maintenance and monitoring, 1-6 
minimum configuration, 1·2 
network interfaces, 5-12--5-15 
operating modes, 2-31 
software, 6-1 
status field bit assignments, 2-31 

CRC errors, 3-5 
CYBER station, 6-8 

Daisy-chain configuration 
DD-60, 5-4 
DS-40, 5-11 
DS-41, 5-9 

Data 
errors, 1-4 
flow (computation section), 2-4--2-5 
formats, 1-4 
storage in central memory, 2-1 
transfer, 1-4, 2-3, 2-6 
transfer registers, 2-6, 2-7 

Data base address register field, 2-27 
Data limit address register field, 2-27 
Data transfers 

mainframe to SSD-E, 4-2--4-3 
SSD-E to IOS-E, 4-3 
from S to V registers, 2-39 

DBA register, 2-27 
DC-40 functions, 5·10 
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DC-41 disk controller, 5-7, 5-8 
DCA-1 

channel adapters, 3-5 
general, 1-5, 5-10 

DCA-2 
channel adapters, 3-5 
functions, 5-2, 5-6 
general, 1-5,5-10 

DCC-2, 5-9 
DCU, 5-9 
DC voltage monitoring, 1-11 
DD-49. See Disk drives 
DD-60. See Disk drives 
DE-60 cabinet, 5-2 
DEC VAX supercomputer gateway, 5-15 
Diagnostics, 1-6 
Dielectric coolant, 1-10 
Disk drives 

channel adapters, 3-5 
DD-49, 5-11--5-12 
DD-60, 5-1, 5-4, 5-5 
DD-61, 5-6--5-7 

Disk drive specifications 
DD-49, 5-25--5-26 
DD-60, 5-17--5-18 
DD-61, 5-19--5-20 

Disk storage units, 1-5 
Disk subsystems 

DS-40, 5-9--5-11 
DS-41, 5-7--5-9 

Disk subsystem specifications 
DS-40 and DS-40D, 5-21--5-22 
DS-41, DS-41D, and DS-41R, 5-23--5-24 

Division. See also Reciprocal approximation 
algorithm, floating point, 2-21--2-24 
general, 2-5 
integer, 2-14 

DLA register, 2-27 
Documentation. See Publications 
Double-precision numbers, 2-25 
DRAM chips, 4-1 
DS-40. See Disk subsystems 
DS-41. See Disk subsystems 
DS-41A field-upgradable configurations, 5-9 
DS-41B package, 5-9 
DSUs, 1-5 

ElM flag, 2-28, 2-29 
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EIOPs 
general, 1-5 
I/O buffer, 3-3 
I/O cluster, 3-1, 3-2 

Electrical separation, 1-7 
Elements, equalizing. See Algorithms 
Equipment separation, 1-7 
Equivalence, logical, instructions, 2-70 
Error exit instructions, 2-77 
Error messages. See Special register values 
Exchange 

address set instruction, 2-77 
address (XA) register field, 2-32 
mechanism, 2-25 
package fields, 2-26--2-32 
sequence, 2-26 

Exclusive NOR function, 2-12 
Exclusive OR 

function, 2-12 
logical, instructions, 2-70 

Index 

Exponent ranges, biased and unbiased, 2-15, 
2-16 

Expression (exp), 2-55 

FEI-1 front-end interface, 5-12--5-13. See 
also Front-end interface specifications 

FEI-3 front-end interface, 5-13--5-14. See 
also Front-end interface specifications 

FEls, 1-7 
FEX mode, 2-28, 2-29 
Fiber-optic link, 1-7, 5-13. See also FOL-3 

specifications 
Fields, exchange package, 2-26--2-32 
Field-upgradable configurations, DS-41A, 5-9 
Fixed-point operations. See Integer arithmetic 
Floating-point 

add and multiply range errors, 2-17 
arithmetic, 2-5, 2-14--2-25 
arithmetic instructions, 2-66--2-68 
computations, 1-3 
conversion to decimal, 2-16 
data format, 2-15--2-16 
functional units, 2-11--2-12 
functional unit underflow condition, 2-18 
numbers, normalized, 2-16--2-17 
range errors, 2-17--2-18 

Floating-point add functional unit, normalized 
numbers, 2-10, 2-17 
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Floating-point algorithms 
addition, 2-18--2-19 
division, 2-21--2-24 
multiplication, 2-19--2-20 

Floating-point multiply functional unit 
division algorithm, 2-21--2-24 
integer arithmetic, 2-12--2-14 
normalized numbers, 2-11, 2-17 

Floating-point reciprocal approximation. See 
also Reciprocal approximation 
functional unit 

functional unit, 2-11 
range errors, 2-18 

Fluctuations, power, 1-8 
Fluorinert Liquid, warning, 1-10 
FNX mode, 2-28, 2-29 
FOL-3 specifications, 5-29--5-32. See also 

Fiber-optic link 
Formats, instruction, 2-46--2-49 
FPE, range errors, 2-17, 2-18 
Front-end interface specifications, 5-27--5-28. 

See also FEI-1 and FEI-3 
FrAM applications, 6-7 
Functional instruction summary, 2-56 
Functional unit 

independence, 2-34, 2-37 
instruction summary, 2-55 

Functional unit operations 
approximating roots, 2-22 
biased and unbiased exponent ranges, 2-15 
24-bit integer multiply, 2-13 
32-bit integer multiply, 2-14 
floating-point add and multiply range errors, 

2-17 
floating-point arithmetic, 2-14--2-25 
floating-point data format, 2-15 
floating-point reciprocal approximation 

range errors, 2-18 
integer arithmetic, 2-12--2-14 
integer data formats, 2-13 
internal representation of a floating-point 

number, 2-16 
logical operations, 2-11--2-12 

Functional units 
address, 2-8 
general, 1-3, 2-7--2-8 
floating-point, 2-10--2-11 
population/parity/leading 0 count, 2-8, 2-9 
scalar, 2-8--2-9 
vector, 2-9--2-11 
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Graphics, raster, 5-15 

Hardware. See Pipelining and segmentation 
HCA-3 and HCA-4 channel adapters, 3-5--3-6 
HEUs, 1-8, 1-9 
HIPPI 

channel adapters, 3-5 
external channel, 5-14--5-15 

HISP channels 
general, 1-4, 1-5 
I/O cluster, 3-1, 3-3--3-4 
transfers, 4-3 

HYPERchannel adapter, 5-14 

IBA register, 2-27 
IBM compatible tape drives and controllers, 1-5 
IFP mode, range errors, 2-17, 2-18 
ILA register, 2-27 
Inclusive OR function, 2-12 
Index calculation, 2-4, 2-6 
Instruction. See also Functional units and 

Instructions 
chaining sequence, 2-40 
differences between Y-MP mode and C90 

mode, 2-49--2-51 
execution, switching from program to 

program, 2-25 
fetch sequence, 2-33 
formats, 2-46--2-49 
issue, 1-3, 2-33 
pipelining and segmentation, 2-34 
set, 2-5 
summary, CPU, 2-54--2-79 

Instruction base address register field, 2-27 
Instruction limit address register field, 2-27 
Instructions 

bit count, 2-73--2-74 
branch, 2-74--2-77 
channel control, 2-77 
error exit, 2-77 
floating-point arithmetic, 2-66--2-68 
functional, summary, 2-56 
functional unit, summary, 2-55 
integer arithmetic, 2-64--2-65 
interprocessor interrupt, 2-61 
interregister transfer, 2-58--2-62 
logical operation, 2-68--2-72 
memory transfer, 2-62--2-64 
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monitor mode, 2-54, 2-77--2-79 
normal exit, 2-76 
operand range error interrupt, 2-78 
register entry, 2-56--2-58 
shift, 2-72--2-73 
vector, 2-39 
vector population count, 2-74 
V register transfer, 2-58, 2-60 
Write, 2-63 

Integer 
computations, 1-3 
data formats, 2-13 
product, 32-bit, 2-4 

Integer arithmetic 
address functional units, 2-8 
general, 2-5, 2-12--2-14 
instructions, 2-64--2-65 
scalar functional units, 2-8--2-9 

Interfaces, network, 5-12--5-15. See also FEI-1 
andFEI-3 

Intermediate 
address (B) registers, 2-4 
registers, 2-5 
register transfer instructions, 2-61 
scalar (T) registers, 2-4 

Internal representation of a floating-point 
number, 2-16 

Interprocessor 
communication section, 1-3, 2-3 
interrupt instructions, 2-79 

Interregister transfer instructions, 2-58--2-62 
Interrupt 

flags field, 2-29--2-30 
modes field, 2-28--2-29 

Interrupt-on-register-parity error mode. See IRP 
I/O buffers, 3-3 
I/O cluster. See Clusters 
lOP 

instructions, 3-3 
I/O cluster, 3-2--3-3 
MUX, 1-5,3-1,3-2 

lOR mode, 2-27 
10S-E 

clusters, 1-5,3-1--3-6 
data transfers, 4-3 
functions, 1-4--1-5 
specifications, 3-9--3-11 

I/O section, 1-3, 2-3 
IPR mode, 2-27, 2-28, 2-29 
IRP, 2-6, 2-7 
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ISO/OSI protocol, 6-7 
Italic, use of, vi 

Index 

Iterations, based on Newton's method, 2-22, 
2-23 

Kernel, UNICOS, 6-1 

Libraries, subroutine, 6-6 
LLRC errors, 3-6 
Logical 

operations, 2-11--2-12 
operation instructions, 2-68--2-72 

LOSP channel, I/O cluster, 1-4,3-1,3-3--3-4 

Macrotasking, 6-2 
Mainframe 

block diagram, 2-2 
data transfers, 4-2--4-3 
specifications, 2-81--2-82 
overview, 1-3--1-4 

Maintenance, with MWS-E, 1-6 
Matrix operations, indexing for, 2-4 
Memory 

SSD-E, 4-1--4-2 
transfer instructions, 2-62--2-64 

Merge 
instructions, 2-71--2-72 
operation, 2-12 

MGSs, 1-8 
Microtasking 

features, 6-2--6-3 
overview, 2-41--2-42 

Modes field, 2-31 
Monitoring. See also WACS 

AC voltage, 1-11 
DC voltage, 1-11 
with MWS-E, 1-6 

Monitor mode instructions, 2-54, 2-77--2-79 
MPGS interactive postprocessing visualization 

tool, 6-8 
MPU card, 5-11 
Multiplication. See Algorithms and Integer 

arithmetic 
Multiprocessing 

defined, 1-1, 1-4, 2-34, 
features, 6-2--6-3 
overview, 2-41--2-42 
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Multitasking, 1-4, 2-34, 2-41--2-42 
MVS station, 6-8 
MWS-E 

functions, 1-6--1-7 
WINs, 3-6 
workstation chassis, 1-6 

Network. See also FEI-1 and FEI-3 
connections, direct, 5-14 
gateways, 6-7 
interfaces, 5-12--5-15 

Networking protocols, 6-7 
Newton's method for approximating roots, 2-21, 

2·22 
No-operation instruction. See Monitor mode 

instructions 
NOR function, exclusive, 2-12 
Normal exit instructions, 2-76 
Normalized floating-point numbers, 2-16--2-17 
Normalizing results. See Algorithms 
Notational convention for instructions, 

2-45--2-46 
Number bases, vi 

Operand range error interrupt instructions, 2-78 
Operating 

modes, 2·31 
registers, 2-5--2-7 

ORE interrupt flag, 2-27 
OR function 

exclusive, 2-12, 2-70 
inclusive, 2-12 

Overflow condition. See Range errors 
OWS-E 

functions, 1-6, 1-7 
WINs, 3-6 
workstation chassis, 1·6 

Parallel processing features, 2-34--2-42 
Parity bits, 2-6, 2-7 
Pascal, 6-5 
Performance counter instructions, 2-79 
Performance monitor, 2-33 
Peripheral devices. See Channel adapters 
PINT, 3-7 
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Pipe 
o functional units, 2-9 
1 functional units, 2-9 

Pipelining and segmentation, 2-34--2-36. See 
also Segmentation 

Pipes, vector operations, 2-7 
Population/parity /leading zero count functional 

unit, 2-8, 2-9 
Population parity count instructions, 2-74 
Ports, CPU, 2-1 
Power 

and cooling equipment, 1-7--1-9 
sources, 1-8 
supplies, mainframe, 1-8,1-9 
WACS source, 1-11 

P register, CPU control section, 2-25 
PRE interrupt flag, 2-27 
Pressure monitoring, 1-10, 1-11. See also 

WACS 
Primary registers, 2-5, 2-8 
Processor number field, 2-32 
Program address register. See P register 
Program address register field, 2-26 
Programmable clock 

general, 2-33 
instructions, 2-78 

Program range, 2-54 
Publications 

software, 6-9--6-11 
training, 6-11 

RAM, central memory, 2-1 
Range errors, floating-point, 2-17--2-18 
Raster graphics, 5-15 
RCUs, 1-8, 1-9 
Read instructions, 2-64 
Real-time clock 

general, 2-4 
set instruction, 2-78 

Reciprocal approximation. See Floating-point 
algorithms 

Reciprocal approximation, floating-point 
instructions, 2-68 

Reciprocal approximation functional unit 
division algorithm, 2-21--2-24 
normalized numbers, 2-17 
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Register 
access, 2-5 
entry instructions, 2-56--2-58 
values, special, 2·53 

Register parity error flag. See RPE 
Registers 

address, 2-6 
bit designator convention, vi 
intermediate and primary, 2-5 
operating, 1-3, 2-5--2-7 
scalar, 2-6 
vector, 2-7 

Remote support, 1-7 
Reservations on V registers, 2-39 
Results, normalizing. See Algorithms 
Return jump instructions, 2-76 
RPE, 2-6, 2-7 

SBCDBD, 2-1 
SB registers, 2-3 
Scalar 

data, 2-4 
floating-point data, 2-4 
leading zero count instruction, 2-74 
memory references, 2-6 
population count instructions, 2-73 
register uses, 2-6 
segmentation and pipelining example, 2·35 
(S) registers, 2-4 
processing overview, 1-1, 1-3--1-4 

Scalar add functional unit, 2-8. See also Integer 
arithmetic 

Scalar instructions. See also Floating-point 
arithmetic 

Scalar logical functional unit, 2-8 
Scalar operations. See Floating-point functional 

units 
Scalar shift functional unit, 2-9 
SECDED, 2-1, 3-3, 4-2 
Segmentation 

functional unit, 2-7 
general, 2-34--2-36 
scalar example, 2·35 
vector example, 2·36 

Semaphore 
registers, 2-3 
register transfer instructions, 2-58 
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Separation 
electrical, 1-7 
equipment, 1-7 

Shared registers, 2-3 
Shared register transfer instructions, 2-61 
Shared resources, CPU, 1-3,2-1--2-4. See 

also Specifications 
Shift instructions, 2-72--2-73 
Single-port configuration 

DD-60, 5·3 
DS-40, 5-11 
DS-41, 5-9 

SM registers. See Semaphore 
Software 

CRAY Y-MP C90, 6-1 
publications, 6-9, 6-11 

Special 
CAL syntax forms, 2·53 
register values, 2·53 
syntax with integer arithmetic 

instructions, 2-64 
Specifications 

DD-49, 5-25--5-26 
DD-60, 5-17--5-18 
DD-61, 5-19--5-20 
DS-40 and DS-40D, 5-21--5-22 

Index 

DS-41, DS-41D, and DS-41R, 5-23--5-24 
FOL-3, 5-29--5-32 
front-end interface, 5-27--5-28 
IOS-E, 3-9--3-11 
mainframe, 2-81--2-82 
SSD-E, 4-5--4-6 

S register. See also Scalar functional units 
field, 2-32 
transfer instructions, 2-56, 

2-59--2-60 
SSD-E 

data transfers, 4-2--4-3 
memory, 4-1--4-2 
memory sizes, 4·1 
overview, 1-5 
specifications, 4-5--4-6 

Stations, 6-8 
Status 

field bit assignments, 2·31 
registers, 2-33 
registers transfer instructions, 2-61 

Storage, I/O buffer, 3-3. See also Disk drives, 
Disk subsystems, and SSD-E 

ST registers, 2-3 

Ind-7 



Index 

Subroutine libraries, 6-6 
SUPERLINK/MVS product, 6-8 
Swapping. See Exchange Sequence 
Syntax 

CAL, 2-53 
with integer arithmetic instructions, 2-64 

System components, 1-1 

Tape controller channel adapter, 3-6 
Tape drives and controllers, 1-5 
TCA-l, 1-5, 3-6 
TCP/IP,6-7 
Temperature 

monitoring, 1-10, 1-11 
recommended water-supply, 1-10 

Test and set instruction, 2-3 
Training publications, 6-11 
Transients, 1-8 
T registers. See Intermediate 
Truncation. See Floating-point multiplication 

algorithm 

Unconditional branch instructions, 2-75 
Underflow condition. See Range errors 
UniChem environment, 6-8 
UNICOS, 2-42, 6-1, 6-2 
UNIX, 6-1, 6-2 
UNIX station, 6-8 
Upgrades, with OWS-E, 1-7 
USCP protocol, 6-7 
Utilities 

general, 6-6 
UNICOS, 6-2 

Values, special register, 2-53 
Vector 

chaining example, 2·40 
data, 2-4 
defined, 2-37 
examples, 2-38 
floating-point data, 2-4 
instructions, 2-39 
leading zero count instruction, 2-74 
length (VL) register, 2-7 
mask bits format, 2-45 
mask instructions, 2-10, 2-71 
mask (VM) register, 2-7 

Ind-8 
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memory references, 2-6 
population count instruction, 2-74 
processing, 1-1, 1-3--1-4,2-34,2-37--2-41 
segmentation and pipelining example, 2·36 

Vector functional units, 2-9--2-10, 2-35. See 
also Floating-point functional units 

Vector length (VL) register field, 2-32 
Vector length register transfer instructions, 2-62 
Vector mask (VM) register transfer instructions, 

2-62 
Vector operations, automatic, 2-38. See also 

Floating-point functional units 
VHISP channels, 1-5,4-2 
VMEbus, 5-14 
VM station, 6-8 
Voltage monitoring, 1-11 
V register 

functions, 2-38--2-39 
general, 2-4, 2-7 
transfer instructions, 2-58, 2-60 

VT applications, 6-7 

WACS, 1-7, 1-10--1-11 
WINs, 1-5,3-6--3-7 
Workstation interfaces. See WINs 
Write instructions, 2-63 

XA register field, 2-32 

Y-MP mode. See C90 mode 
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Title: CRAY Y-MP C90 Number: HR-04028 
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Your feedback on this publication will help us provide better documentation in the future. Please take 
a moment to answer the few questions below. 

For what purpose did you primarily use this manual? 

___ Troubleshooting 
___ Tutorial or introduction 
__ ---'Reference information 
___ Classroom use 
___ Other - please explain ________________________ _ 

Using a scale from 1 (poor) to 10 (excellent), please rate this manual on the following criteria and 
explain your ratings: 
__ ---'Accuracy ______________________________ __ 

___ Organization ____________________________ _ 

___ .Readability _____________________________ _ 

___ .Physical qualities (binding, printing, page layout) ______________ _ 

__ ---'Amount of diagrams and photos ______________________ _ 

___ Quality of diagrams and photos _____________________ _ 

Completeness (Check one) 
___ Too much information ________________________ _ 

___ Too little information _________________________ _ 

_____ Just the right amount of information 

Your comments help Hardware Publications and Training improve the quality and usefulness of your 
publications. Please use the space provided below to share your comments with us. When possible, 
please give specific page and paragraph references. We will respond to your comments in writing 
within 48 hours. 
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