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Abstract

The Earth Observing System (EOS) Data and Operations System (EDOS) Operations Concept describes the concept for operating the EDOS in support of end-to-end data delivery for EOS spacecraft that adhere to Consultative Committee for Space Data Systems (CCSDS) recommendations.  This document will be modified as necessary to describe the operations concept for post AM-1 missions.  The operations concept describes the strategic, tactical, execution, and post‑execution phases for EDOS and describes its role with EGS elements in each phase.  EDOS operations are defined in relation to current and future MO&DSD and EOS elements, systems, and supporting facilities.  These include the Tracking and Data Relay Satellite System (TDRSS) Ground Terminals (TGTs), the Network Control Center (NCC), and EOSDIS Backbone Network (EBnet), as well as EOS Core System (ECS) facilities, including the EOS Operations Center (EOC), Distributed Active Archive Centers (DAACs), and other EGS elements.
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Section 1 — Introduction

1.1
Purpose of Document

The purpose of this document is to present the operations concepts envisioned for the Earth Observing System (EOS) Data and Operations System (EDOS), and to describe the services that EDOS provides for EOS spacecraft.

1.2
Scope

This operations concept provides a description of EDOS operations as an element of the EOS Ground System (EGS).  It includes EDOS operational interfaces with, and dependencies on, EOS and Mission Operations and Data Systems Directorate (MO&DSD) supporting elements and external systems. It describes both forward (ground to spacecraft) and return (spacecraft to ground) flow of data, and the manner in which EDOS, in conjunction with EOSDIS Backbone Network (EBnet) and other MO&DSD elements, supports end‑to‑end data delivery assurance and data accounting.  This operations concept document will be updated as necessary to reflect changes in the operational requirements of the EOS and MO&DSD systems.

A detailed discussion of the support provided to an EOS spacecraft through an entire spacecraft mission life‑cycle is presented.  This includes support for definition and management of mission requirements and support for service operations.

The operations concept also describes the operation of sustaining engineering and system support capabilities provided by EDOS.  Sustaining engineering capabilities enable the development, implementation, and testing of system upgrades including software maintenance.  System support capabilities include fault isolation and test support, library, configuration management, data management, training, hardware maintenance, test management, project management, security management, and logistics support.

1.3
Contents

This document is organized into four sections, an appendix, a glossary, and a list of acronyms.

Section 1 introduces the document and defines its purpose, scope, and contents.  The goals and objectives of EDOS are identified.  The conventions and assumptions used in preparing the document are presented and the manner in which the document will be maintained is described.  Section 1 concludes with a list of references.

Section 2 provides an overview of EDOS.  EDOS operations relative to other EOS and MO&DSD systems are described. 
Section 3  provides a high level description of services and operations and concepts for EDOS, including data delivery, backup data archive, and operations management.  The processing functions performed by EDOS in support of forward and return link data delivery are  also described.

Section 4 provides several  EDOS operational scenarios.

Appendix A includes an overview of the Consultative Committee for Space Data Systems (CCSDS) recommendations.

A glossary containing the definition of specific terms and an acronym list are provided at the end of this document.

1.4
EDOS Goals and Objectives

EDOS goals are to :

a.
Minimize the EOS program costs for implementation and operation of EDOS

b.
Respond effectively to EOS growth requirements

c.
Maintain compatibility with existing and enhanced versions of  NASA institutional systems required to support EOS spacecraft

To accomplish these goals, EDOS must satisfy the following objectives:

a.
Standardize EDOS interfaces to maximize utility for future requirements

b.
Emphasize life-cycle cost considerations in making design decisions and meeting upgradability, reliability, maintainability, and availability (RMA) requirements

c.
Implement data-driven systems to the maximum extent practical to minimize staffing requirements and maximize system responsiveness

d.
Provide a system capable of simultaneously supporting multiple EOS spacecraft, each in different phases of their life cycle

e. 
Provide for technology insertion features to accommodate growth and future life-cycle cost reductions in the operations phase

f. Provide a system that is sufficiently robust to accommodate incremental performance upgrades while supporting operations

1.5
Conventions

The terminology used in this document is consistent with that in other MO&DSD and EDOS documents.  Terminology used in this document that has specific meaning is defined in the glossary.

1.6
Assumptions

The following assumptions have been made in developing the EDOS operations concept:

a.
EDOS will provide a single point of contact for EDOS for operations and fault management with EOS.

b.
EDOS will only support spacecraft adhering to telecommand and AOS CCSDS recommendations and standards.

c.
EBnet will provide communications services between EDOS and other ground systems for layers 1, 2, and 3 of the Open Systems Interconnection (OSI) model of the International Organization for Standardization (ISO).

1.7
Maintenance of This Document

This plan is a functional baseline document maintained by the Operations Engineering Manager (OEM).  The plan will be reviewed and revised as necessary to reflect changes in the Operations Concept for the AM-1 spacecraft and future  EOS spacecraft missions.

1.8
References

The documents listed here are references.  These documents can be used to 

further understand the EDOS operations concepts.  The notation "(EDOS RDL, Reference #n)", following the EDOS project documents, indicates that the official version of the document is listed in the EDOS Reference Document List (RDL).  The unique Reference Number (Reference # ) denotes the document's position in the list; e.g., "(EDOS RDL, Reference #7)" indicates the seventh (7th) document listed in the EDOS RDL.
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2.
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CCSDS Report, CCSDS 200.0-G-6, Report Concerning Space Data System Standards, Telecommand: Summary of Concept and Service, Green Book, Issue-6, January 1987
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GSFC/MO&DSD, 560-EDOS-0911.0001, Earth Observing System (EOS) Data And Operations System (EDOS) Security Plan, (EDOS RDL, Reference #27)


5.
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6.
NASA Handbook (NHB) 2410.9, NASA Automated Information Security Handbook, September 1990


7.
Earth Observing System (EOS) Data and Operations System (EDOS) and EOSDIS Backbone Network (EBnet) Requirements, March 17, 1992


8.
GSFC/MO&DSD, 560-EDOS-0915.0002, Earth Observing System (EOS) Data and Operations System (EDOS) and EOSDIS Backbone Network (EBnet) Traffic Model, (EDOS RDL, Reference #32)


9.
GSFC/MO&DSD, Earth Observing System (EOS) Mission Operations Concept Document, March 31, 1993 (Preliminary)

10.
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11.
GSFC/MO&DSD, 560-EDOS-0211.0003, Interface Requirements Document (IRD) between the EDOS and the TDRSS Ground Terminal
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Section 2 — EDOS Overview

This section provides an overview of key EDOS operations concepts and terminology that are useful in understanding the detailed operations concepts described in Section 3.  Section 2.1 presents an overview of EDOS operations, describing how EDOS relates to other MO&DSD elements, and to the other elements of EGS.  Section 2.2 includes an overview of EDOS services, the EDOS facilities, and the distribution of EDOS services 

across these facilities. 
2.1
EDOS Operations Overview

EDOS is an EOS data handling and delivery system maintained and operated by the  MO&DSD.  The development and implementation is being managed for MO&DSD by the Space Data Systems Office (SDSO), Code 510.2 at the GSFC.  EDOS provides capabilities for handling data for EOS spacecraft that adhere to recommendations established by the CCSDS. Specifically, EDOS provides capabilities for return link data capture, data handling, data distribution, backup archival data storage, and forward link data handling.  EDOS supports ground/ground data communications for data delivery using advanced protocols consistent with a set of approved protocols. Reliance of EDOS on space/ground and ground/ground standards facilitates mission interoperability and will result in lower life‑cycle costs for NASA. EDOS supports all levels of MO&DSD and EOS end‑to‑end testing in preparation for EOS spacecraft launch readiness, by utilizing the operational system without interrupting ongoing operations.
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Figure 2–1A and Figure 2–1B illustrates the EDOS service that support 

data operations for EOS spacecraft.  Data delivery is provided by space/ground data communications networks, EDOS, and EBnet.  The Space Network (SN) is the primary provider of space/ground communications for the EOS AM-1 spacecraft prior to the deployment of the EOSDIS Ground Stations.  The SN consists of the Tracking and Data Relay Satellite (TDRS) constellation, the TDRS System (TDRSS) Ground Terminals (TGTs), and the Network Control Center (NCC).  The TGTs include the White Sands Ground Terminal Upgrade (WSGTU) and the Second TDRSS Ground Terminal (STGT). 

Emergency low rate forward and return link operations are provided by the 

Alaska Ground Station (AGS), Svalbard Ground Station (SGS) and the Wallops Orbital Tracking Station (WOTS).  EDOS interfaces to these 

facilities for the receipt of CCSDS data through EBnet are to be functionally identical to the TGT interface.

The EOS AM-1 Backup Ground Stations  will be used in case of a TDRSS Ku band link failure during the EOS AM-1 mission.  The AM-1 backup stations will record the high rate data dumps on physical media and ship the tapes to EDOS for processing.

[image: image8..pict]Figure 2-1A.  (C1) EDOS Functional Architecture and Services

[image: image9..pict]
Figure 2-1B.  (C4) EDOS Functional Architecture and Services

The EOSDIS Ground Terminals (EGTs) at the EOSDIS Ground Stations provide EDOS with the interface to EOS spacecraft for transmission of forward link data and receipt of low and high rate return link data starting 

with Pre-launch activities of the EOS PM-1 spacecraft.  The SN will remain a routine interface for transmission of forward link and receipt of low rate return link data.

EBnet includes the wide area network and the EBnet Management capability, which provide ground/ground data communications support for the SN, EGTs, EDOS, and EGS elements.  EGS elements interfacing with EDOS include the EOS Operations Center (EOC), the Instrument Control Centers (ICCs), the EOSDIS System Monitoring and Control (SMC), the Distributed Active Archive Centers (DAACs), or other associated data handling facilities, such as the National Oceanic and Atmospheric Administration (NOAA). 

The EDOS forward link processing service receives, deblocks, and logs forward link data from the EOC and delivers the data to the TGTs or EGTs for uplink to the EOS spacecraft.  The EDOS return link processing service receives and captures EOS spacecraft return link data transferred from the TGTs or EGTs, performs processing for CCSDS communication services protocols, and transfers the data either in real-time or rate buffered to EGS elements via EBnet.  The EDOS production data handling service provides production data processing and expedited data processing.  The EDOS data archive service provides a long-term storage of production processed data. The archive service is a backup to DAAC archive capabilities.

The EDOS operations management service provides the capability to monitor and control EDOS data processing and delivery operations.  Data quality and accounting information and processing status information associated with real-time or rate buffered data delivery operations are provided to EGS elements by EDOS operations management.  SN schedules for EOS spacecraft operations supported by EDOS are received from the EOC for scheduling EDOS support of Spacecraft Contact Sessions (SCSs).

2.2
Overview of EDOS Services and Facilities

EDOS is distributed over several facilities as follows:  three Ground Station Interface Facilities (GSIFs) (note: EGT GSIFs will be implemented at SU#1) located respectively at the White Sands Complex (WSC) near Las Cruces, New Mexico, and at northern ground stations at Alaska and Norway; the Level Zero Processing Facility (LZPF) and the Sustaining Engineering Facility (SEF) at GSFC, Greenbelt, Maryland; and the Data Archive Facility (DAF) at a separate location from the primary EOS data archives.

The capabilities that EDOS provide are grouped into categories of services. EDOS services include the data delivery services outlined in the previous section and the services that support EDOS operations.  The service 

categories are designated as return link processing, forward link processing, operations management, production data handling, backup data archive, system support, and engineering support.

The GSIFs provide short-term data capture for high rate data, return link quality assessment, forwarding of high rate return link data to the LZPF and operations management services and system support services for GSIF operations. 

The LZPF provides forward link processing, high and low rate return link service processing, management services for LZPF operations and for the centralized EDOS operations management, production data handling services, and system support services.  All services are provided according to mission-specific requirements.  Specific operational requirements for EDOS services will be contained in the Operations Agreement (OA) document between the EGS element and EDOS.

The DAF provides a backup archive of Level 0 data to the DAACs.

The SEF provides EDOS engineering support services and SEF system support services.
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Section 3 — EDOS Services and Operations

Section 3 discusses the detailed services and operation of EDOS. Subsections 3.1, 3.2, 3.3, and 3.4 describe EDOS operations for the GSIFs, LZPF, DAF, and SEF, respectively.  Subsection 3.5 addresses security operations for EDOS, while subsection 3.6 addresses the operational characteris​tics of EDOS external interfaces.

3.1
EDOS GSIF Services and Operations 

The capabilities that EDOS provides at the GSIFs are grouped into categories of services and operations.  Figure 3–1 illustrates the operational data flows at the GSIFs.  

The service categories at a GSIF are designated as short term capture, return link monitoring, operations management, and system support.

All operations at the GSIF are automated or remotely controlled by operations personnel at the LZPF.  Collocated operations support personnel provide onsite maintenance support

3.1.1
Return Link Services

EDOS return services provide for the receipt, capture, quality monitoring, and transfer of all high rate return link data.  All GSIFs provide the following capabilities for the handling of mission data:

Short-term Data Capture.  All high rate return link data are stored until the LZPF has confirmed capture to protect against data loss during transmission to the LZPF.  Data storage can be off-loaded to physical media for extended outage periods.  The GSIF forwards high rate return link data at a reduced rate to the LZPF for CCSDS processing.

Return Link Monitoring.  Statistics on link quality are generated at the physical channel level for high rate return link data.
Remote Site Time Transfer.  The GSIF receives the time signal received from TGT or EGT, converts it to clock and data, and forwards it to the LZPF for low rate data processing.



3.1.2
Return Link Operations

Return link operations provided at all GSIFs include short-term capture, physical link quality assessment, and forwarding of high rate return link data.  Except for monitoring, no return link processing is performed at the GSIF.

3.1.2.1 Short-term Capture Operations

The Short-term Capture Function (STCF) at the GSIFs provides for the capture of all high rate return link data.  Data are forwarded to the LZPF at a reduced rate after each SCS for processing.  This capture function also provides protection for EDOS or EBnet failures and for fault isolation.

Return Link Recording
The STCF captures all high rate return link data received from the TGTs or EGTs.  The STCF provides capture of all high rate data and generates a catalog of all captured return link data by SCS start time, SCS stop time, and Physical Port ID.  The STCF provides status data for all of the data which it captures.  Once configured, the STCF will automatically record data received.  The STCF determines clock and data presence for SCS period determination and for fault isolation.

Retrieval

The STCF provides retrieval of captured high rate data for transfer to the LZPF on a non-interference basis with the capture of return link data.  Data transfers to the LZPF are automatic or remotely controlled by EDOS operations personnel at the LZPF. 

3.1.2.2  Return Link Monitoring

The GSIF Return Link Monitoring Function (RLMF) provides the capability to monitor the high rate return link quality and generate physical channel level statistics.  These statistics are generated on data received on each physical channel through frame synchronization and error correction, then forwarded to the LZPF Operations Management Function (OMF).  The LZPF includes their statistics in real-time reports to EGS elements and compares the GSIF statistics with statistics generated at the LZPF for the same data segment(s) in support of high rate data analysis.

3.1.2.3 GSIF to LZPF  Operations

The GSIF interfaces with EBnet for delivery of high rate return link data to the LZPF in support of product generation.  High rate CADUs are forwarded  during a Return Link Service Session (RLSS) at a reduced rate to the LZPF within five minutes after the SCS termination.  RLSSs are identified on SCS boundaries.
3.1.3  GSIF Operations Management

The GSIF OMF  provides the interface to the  LZPF OMF to transfer operations management data about GSIF operations and to coordinate system configurations.  GSIF control data and STCF replay requests are received by the GSIF OMF from the LZPF OMF.  The capability exists for the GSIF OMF to maintain operations based on control and management data previously received from the LZPF OMF.

The GSIF OMF continuously monitors service operations performance to ensure that performance requirements are being met. This includes the interface operations between GSIF and EBnet.  Operations management data are stored at the GSIF and forwarded to the LZPF OMF for troubleshooting and inclusion into the history database.  The GSIF OMF employs automatic fault detection, isolation, and recovery.

Operations management data are exchanged between the GSIF and LZPF.  Return link quality and capture status generated by GSIF functions, GSIF alarms, alerts, and advisories, and catalog data are forwarded to the centralized operations management function at the LZPF.  The GSIF receives control data and STCF replay requests from the LZPF.
The GSIF OMF configures GSIF functions based on the control data received from the LZPF OMF.  For data driven operations, the GSIF operational system can sustain operations without GSIF OMF control after the operational system is properly configured.  The GSIF OMF also initiates the transfer of captured high rate data to the LZPF.

Generated high rate return link data statistics received from the RLMF are forwarded by the GSIF OMF to the LZPF OMF every 5 seconds during an SCS.  Other GSIF status data are transferred to the LZPF by the GSIF OMF as  generated or by specific requests from the LZPF OMF.

3.1.4
GSIF System Support Operations

The GSIF system support capability provides test resources to support the verification of EDOS operational readiness including simulation capabilities of the GSIF external interfaces. 

3.2
EDOS LZPF Services and Operations 

Services at the LZPF include forward and return link processing, production data handling, operations management, and system support.  EDOS operations at the LZPF include return link processing, forward link processing, data capture, expedited data processing, production data processing, data archive generation and staging, operations management and system support.  Figure 3-2 illustrates the operational data flows at the LZPF.

Raw return link data received from the GSIFs and ground terminals are CCSDS service processed to generate EDOS products.  Low rate return link data are processed and delivered in real-time or rate buffered to EGS elements.  Expedited Data Sets (EDSs) produced by expedited data processing are delivered to the DAACs for rapid evaluation.  EDSs are SCS bounded data sets of selected or all packets of one or more Applications Process Identifiers (APIDs).  Production Data Sets (PDSs) produced by production data processing are the Level 0 data sets used by the DAACs for higher level production processing.  Figure 3-3 illustrates the EDS and PDS data structures that are used in production data handling operations.

3.2.1
Forward and Return Link Processing Services

EDOS return and forward link processing services provide for the receipt, capture, processing, and transfer of digital data that conform to applicable CCSDS communication services recommendations.  The LZPF provides the following capabilities for the processing and delivery of mission data:

Forward Link Real-time Services.  The LZPF provides the capability to relay forward link data to EGTs or TGTs in support of telecommand services.

Return Link Real‑time Processing.  Real‑time processing receives and processes all low rate real-time return link data received from the ground terminals and delivers CCSDS Service Data Units (SDUs) (e.g., Virtual Channel Data Units (VCDUs), CCSDS packets) to EGS elements with minimized processing delay through EDOS.

Return Link Rate Buffering.  Rate buffering provides the delivery of SDUs to EGS elements at rates different than the rate of receipt from the ground terminals.  Rate buffering supports high and low rate return link processing.

Production Data Handling.  Return link data are processed into production data sets and expedited data sets.

Processing services are automated services using management information provided by the EDOS operations management service.  The management information represents service requirements for data processing and defines the parameters the LZPF will use to process and deliver data.  Scheduling 
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data received via the EOC are used for the TGT and EGT interface configurations.

Table 3-1 identifies the applicable CCSDS recommendations, the communication services associated with those recommendations that are supported by EDOS, and the CCSDS SDUs for the service.  A tutorial on relevant CCSDS recommendations is provided in Appendix A of this document.

Table 3–1.  EDOS Supported CCSDS Services and Data Units


CCSDS Recommendation
Service
Service Data Unit (SDU)


 Advanced Orbiting    Systems (AOS)
Virtual Channel Data Unit
 Virtual Channel Data Unit (VCDU) and Coded VCDU (CVCDU)



Path
    CCSDS Packets


Telecommand (TC)
Data Routing
Command Link Control Word (CLCW)

3.2.2
Forward Link Operations

Forward link operations consist of real‑time processing of command data blocks (CDBs) received from the EOC.  Services include the receiving, deblocking, logging, and cataloging of all forward link data received from the EOC.  LZPF functions include generating, storing, and transferring status data including CDB discard notifications.  The LZPF transfers the forward link data and provides the clock to the ground terminals for delivery to the EOS spacecraft.

Forward link processing performed by EDOS is a schedule driven activity, driven by EDOS management information consisting of pre‑established EOC-supplied criteria.  EDOS logs the command data blocks at the receipt of data at the EBnet interface and at the transfer of the forward link data to the

ground terminal or emergency station (AGS/SGS/WOTS) interface.  These 

data logs are used by the EDOS operations personnel to identify and isolate faults.
All forward link data are handled as real-time delivery.  Command verification is an EOC responsibility.  The following functions are applied to the data stream that is received from the EOC according to service requirements:

a.  Validation.  EDOS will validate the source of command block data.  Unauthorized command blocks will be discarded and diverted to storage, and the EOC will be notified of the discrepancy.

b.  CDB Processing.  EDOS receives complete, EOC-constructed CLTUs from the EBnet interface within command data blocks.  EDOS removes the CLTUs from the CDBs and transfers the data and clock at the required data rate to the TGT/EGT or contingency station interface via EBnet

c.  Command Echo Blocks.  EDOS receives empty command data blocks and transfers these blocks to the EOC.

3.2.3
Return Link Services

Return link services provided at the LZPF include data capture and retrieval of low and high rate data, real-time return link processing, low and high rate return link processing, rate buffering operations, and production data handling.

These services provide for the receipt, capture, processing and transfer of data products to EGS elements.  LZPF return link processing services are automated, using management information provided by the EDOS operations management service.  The management information represents service requirements for data processing.  Refer to Table 3-1 for the applicable CCSDS recommendations, communication services, and the CCSDS SDUs for the service.  

Figure 3–4 illustrates the mission data unit structures and associated management report structures that are used in return link operations for EOS.
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/picBottom exch def
/picRight exch def
�¡�À�\[ 147 -77 481 798                                                                         ]
�¡�À�Û1 dict begin /s exch def
picLeft picTop translate
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picBottom picTop sub s 1 get s 3 get sub div
scale
s 0 get neg s 3 get neg translate
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/showpage {} def
/copypage {} def
���¡�À �%!PS-Adobe-2.0 EPSF-1.2
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%%Creator: CLARIS EPSF Export Filter V1.0
%%CreationDate:3/14/96  10:28:39 a.m.
%%BoundingBox: 147 -77 481 798                                                                         
%%QDBoundingBox: 147.203 -5.545 480.173 868.957                                                          
%%DocumentProcessColors: Cyan Magenta Yellow Black
%%ObjectsIncluded: tText=T tLine=T tRect=T tRRect=T tOval=T tArc=T tFree=T tPoly=T tBMap=T tNote=T tBez=T tPMap=T 
%%AttributesIncluded: kBaWPattType=T kPixPattType=T kGradientType=T 
%%EndComments
/MAV 300 dict def
MAV begin 
/useClip true def 
/top    0 def 
/left   1 def 
/bottom 2 def 
/right  3 def 
/CM     6 array def 
/CTM    6 array def 
/CTMR   6 array def 
/MTC    6 array def 
/blimit 1500 def 
/bcnt   0 def 
/rbox 8 array def 
/segbox 8 array def 
/bbox1 4 array def 
/c1 3 array def 
/c2 3 array def 
/d 3 array def    
/delta 3 array def 
/mycurrentrgbcolor 3 array def 
/ulx 0 def 
/uly 1 def 
/llx 2 def 
/lly 3 def 
/urx 4 def 
/ury 5 def 
/lrx 6 def 
/lry 7 def 
/sp [0 0] def 
/ep [0 0] def 
/bbox 4 array def 
/pbox 4 array def 
/scrnProc currentscreen 3 1 roll pop pop def
/currentcolorscreen where {
begin
currentcolorscreen
end
3 1 roll pop pop 
4 2 roll pop pop 
5 -2 roll pop pop 
6 -2 roll pop pop 
/kProc exch def 
/bProc exch def 
/gProc exch def 
/rProc exch def 
} if 
/Max {2 copy gt {pop}{exch pop} ifelse} bind def
/Min {2 copy lt {pop}{exch pop} ifelse} bind def
/cellPenW 72.0 /currentcolorscreen where
{begin currentcolorscreen end pop pop
10 1 roll pop pop 8 1 roll pop pop
 6 1 roll pop pop Max Max Max }
{currentscreen pop pop} ifelse div 2.0 div def
%%BeginProcSet : rect 
/rect { 
 /saveobj save def 
 R PC PF LC SS 
 saveobj restore 
} bind def 
%%EndProcSet 
%%BeginProcSet : R 
/R { 
 newpath
 pbox astore pop
 0 792 translate 1 -1 scale CTMR currentmatrix pop exch translate
 /objectCord mstore def
 pbox right get 2 div
 dup pbox left get exch sub
 pbox left 3 -1 roll put 
 dup pbox right 3 -1 roll put
 pbox bottom get 2 div 
 dup pbox top get exch sub
 pbox top 3 -1 roll put
 dup pbox bottom 3 -1 roll put
 translate 
 CTM currentmatrix pop
 57.3 mul rotate
 RT
} bind def
%%EndProcSet
%%BeginProcSet : SaveScreenBW
 /SaveScreenBW {
 currentscreen
 /scrnProc exch def
 /scrnAngle exch def
 /scrnFreq exch def
 } bind def
%%EndProcSet
%%BeginProcSet : RestoreScreenBW
 /RestoreScreenBW {
 scrnFreq scrnAngle MAV /scrnProc get setscreen
 } bind def
%%EndProcSet
%%BeginProcSet : SetFreqAngleBW
 /SetFreqAngleBW {
 currentscreen
 3 1 roll
 pop pop
 setscreen
 } bind def
%%EndProcSet
%%BeginProcSet : SaveScreenColor 
 /SaveScreenColor {
 currentcolorscreen
 /grayProc exch def
 /grayAngle exch def
 /grayFreq exch def
 /bProc exch def
 /bAngle exch def
 /bFreq exch def
 /gProc exch def
 /gAngle exch def
 /gFreq exch def
 /rProc exch def
 /rAngle exch def
 /rFreq exch def
 } bind def
%%EndProcSet
%%BeginProcSet : RestoreColorScreen
 /RestoreColorScreen {
 rFreq rAngle MAV /rProc get gFreq gAngle MAV /gProc get bFreq bAngle MAV /bProc get grayFreq grayAngle MAV /grayProc get setcolorscreen
 } bind def
%%EndProcSet
%%BeginProcSet : SetFreqAngleColor
 /SetFreqAngleColor { 
 currentcolorscreen 
 3 1 roll pop pop
 4 2 roll pop pop
 5 -2 roll pop pop
 6 -2 roll pop pop
 4 1 roll 
 6 1 roll 
 8 1 roll 
 10 1 roll 
 setcolorscreen 
 } bind def 
%%EndProcSet 
/initmsaverestore { 
userdict begin 
/mdict 10 dict def 
mdict begin 
/mindex -1 def 
/mstacksize 25 def 
/mstack mstacksize array def 
/incmindex { 
/mindex mindex 1 add def 
} bind def 
/decmindex { 
/mindex mindex 1 sub def 
} bind def 
/checkmindex { 
mindex 0 lt { 
(%ERROR: msave/mrestore stack underflow: Offending command 'mrestore'
) print flush 
stop 
} 
{ 
mindex mstacksize ge { 
(%ERROR: msave/mrestore stack overflow: Offending command 'msave'
) print flush 
stop 
} if 
} ifelse 
} bind def 
/mpush { 
incmindex 
checkmindex 
mstack mindex 
3 -1 roll put 
} bind def 
/mpop { 
checkmindex 
mstack mindex get 
decmindex 
} bind def 
end 
end 
} bind def 
/msave { 
mdict begin 
matrix currentmatrix mpush 
end 
} bind def 
/mrestore { 
mdict begin 
mpop setmatrix 
end 
} bind def 
/msavelevel { 
mdict begin 
mindex 1 add 
end 
} bind def 
/mstore {
matrix currentmatrix
} bind def
/AutoSizeY {
0 0 pl
dup 3 1 roll
4 -1 roll  
add
pl exch pop
exch sub
} bind def
/pl {  
transform
0.25 sub round 0.25 add exch
0.25 sub round 0.25 add exch
itransform
} bind def
/pll {
transform
round exch
round exch
itransform
} bind def
/pr { 
dtransform
round exch
round exch
idtransform
} bind def
/m { 
pl  moveto
} bind def
/l { 
pl lineto
} bind def
/c { 
pl curveto
} bind def
/rm { 
pr rmoveto
} bind def
/rl { 
pr rlineto
} bind def
/ar { 
5 -2 roll pl
5 2 roll
arc
} bind def
/an { 
5 -2 roll pl
5 2 roll
arcn
} bind def
/MakePatternFont {
/FontDict 20 dict def
FontDict begin
/FontName exch def
/Encoding exch def
/FontMatrix [1 0 0 1 0 0 ] def
/FontType 3 def
/FontBBox [ 0 0 1 1 ] def
/PatternDict exch def
/RenderPattern {
patternDict exch get
exec
} bind def
/BuildChar {
exch begin
1 0 0 0 1 1 setcachedevice
Encoding exch get RenderPattern
end
} bind def
FontName FontDict definefont pop
end
} bind def
/SnapToPattenGrid
	{
	exch
	dup 0 lt {
		1 index sub
	} if
	1 index
	div truncate
	mul
} bind def
/FillPatternString {
dup length
1 sub
0 1 3 -1 roll {
2 index
2 index
3 -2 roll
put
} for
pop pop
} bind def
/AutoSizeY {
	0.0 exch dtransform
	round
	idtransform exch pop
} bind def
 /AutoSizeX {
	0.0 dtransform
	exch
	round
	exch
	idtransform pop
} bind def 
/AutoCellSize {
	AutoSizeY
	exch
	AutoSizeX
	exch
} bind def
/CheckPath {
	false
	{ pop pop pop true exit}
	{ pop pop pop true exit}
	{ pop pop pop pop pop pop pop true exit}
	{ pop true exit}
	pathforall
} bind def
/PatternFill {					%		patternCharacter
	/patternString 1 string def
	/cm mstore def
	patternMatrix setmatrix
	1 1 AutoCellSize
	dup 0 eq { pop 1} if
	exch
	dup 0 eq { pop 1} if
	exch
	/patternSize exch 24.0 mul def
	/PatternSizeX exch 24.0 mul patternString length mul def
	/flaterror 0 def
	patternString FillPatternString
	gsave
		flaterror 1 add setflat
		flattenpath
		pathbbox
	grestore
	psy add flaterror add psy SnapToPattenGrid
	exch psx add flaterror add psx SnapToPattenGrid
	3 -1 roll flaterror sub psy SnapToPattenGrid
	4 -1 roll flaterror sub psx SnapToPattenGrid
	4 2 roll pll
	4 2 roll pll
	/llxsnap exch def
	/llysnap exch def
	/urxsnap exch def
	/urysnap exch def
	gsave
		useClip true eq {clip}{eoclip} ifelse newpath
		/PatternFont findfont [psx 0.0 0.0 psy 0.0 0.0] makefont setfont
		llysnap patternSize urysnap {
			llxsnap exch moveto
			llxsnap PatternSizeX urxsnap {
				pop
				patternString show
				%currentpoint am
			} for
		} bind for
	grestore
	cm setmatrix
} bind def				%		End 'PatternFill'
/DefaultPatternFont {
	/cm mstore def
	patternMatrix setmatrix
	1 1 AutoCellSize
	dup 0 eq { pop 1} if
	exch
	dup 0 eq { pop 1} if
	exch
	/psy exch iSizeY mul def
	/psx exch iSizeX mul def
	/patternDict 64 dict def
	patternDict begin
		/NotDef {} def
		/LiteDiagLines {
			iSizeX iSizeY false [iSizeX 0.0 0.0 iSizeY -1.0 mul  0.0 iSizeY]
			{pat}
			imagemask
		} bind def
	end
	/CustEncoding 256 array def
	0 255 1 {
		CustEncoding exch /NotDef put
	} bind for
	CustEncoding 65 /LiteDiagLines put
	patternDict CustEncoding /PatternFont MakePatternFont
	/pathSegProc {
		strokepath
		CheckPath {
			65 PatternFill newpath
		} if
	} bind def
	cm setmatrix
} bind def
/XRound {
	dup
	3 -1 roll
	exch mul round
	exch div
} bind def
/RoundMatrix {
	/i 0 def
	dup {
		100000.0 XRound
		1 index
		exch i exch put
		/i i 1 add def
	} forall
} bind def
/GetBoxesRatio {
3 -1 roll sub
7 1 roll
exch sub
6 1 roll
3 -1 roll sub
5 1 roll
exch sub
4 1 roll
3 -1 roll div
3 1 roll
exch div
exch
} bind def
%%BeginProcSet : Text Attributes Procs
/T {792 exch sub} bind def
/sx 0 def
/sy 0 def
/ex 0 def
/ey 0 def
/lw  0 def
/siz 0 def
/U {gsave 0 setlinecap
/lw siz 0.078125 mul def  /ey exch neg def /ex exch def /sy exch neg def /sx exch def
fontkind plain eq 
 {
  lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto stroke
 }
 {
   currentdict /outlineFontSize known outlineFon�¡�À �tSize 0 gt and
     {
       fontkind outline eq
         {
           /sy sy 0.0119444 siz mul sub def
           /ey ey 0.0119444 siz mul sub def
           gsave 
           1 1 1 setrgbcolor lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto stroke
           grestore
           lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto
           strokepath 0.0119444 siz mul setlinewidth stroke
         } if
       fontkind shadow eq fontkind outlineshadow eq or
         {
           /sy sy 0.0358332 siz mul sub def
           /ey ey 0.0358332 siz mul sub def
           lw setlinewidth
           lw 2 div sx add sy
           lw 2 div sub moveto
           lw 2 div ex add ey
           lw 2 div sub lineto stroke 
           gsave
           1 1 1 setrgbcolor lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto stroke
           grestore
           lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto
           strokepath 0.0119444 siz mul setlinewidth stroke
         } if
      } if
 } ifelse
grestore} bind def
/plain 1 def
/outline 2 def
/shadow 3 def
/outlineshadow 4 def
/fess {
	currentdict /outlineFontSize known {
		/outlineFontSize 2 index def
	} if
	findfont exch dup /siz exch def scalefont setfont
} bind def
/SHDW {gsave siz oldfontname fess siz 0.055 mul x add y siz 0.05 mul sub moveto c show grestore} def
/NRML {gsave 1 1 1 setrgbcolor siz oldfontname fess x y moveto c show grestore siz /Outline fess  x y moveto c show} def
/S {
fontkind plain eq {neg moveto show} if
fontkind outline eq {neg /y exch def /x exch def /c exch def NRML} if
fontkind shadow eq {neg /y exch def /x exch def /c exch def SHDW NRML} if
fontkind outlineshadow eq {neg /y exch def /x exch def /c exch def SHDW NRML} if
} bind def
/F {
/fontkind exch def
fontkind plain eq {fess} if
fontkind outline eq {dup /oldfontname exch def exch dup /siz exch def exch OLF} if
fontkind shadow eq {dup /oldfontname exch def exch dup /siz exch def exch OLF} if
fontkind outlineshadow eq {dup /oldfontname exch def exch dup /siz exch def exch OLF} if
} bind def
/makeoutlinedict 15 dict def
/makeoutlinefont
 {
  makeoutlinedict begin
   /uniqueid exch def
   /strokewidth exch def
   /newfontname exch def
   /basefontname exch def
   FontDirectory basefontname known not {
    /basefontname /Times-Roman def
   } if
   /basefontdict basefontname findfont def
   /numentries basefontdict maxlength 1 add def
   basefontdict /UniqueID known not
   {/numentries numentries 1 add def} if
   /outfontdict numentries dict def
   basefontdict
   {
     exch dup /FID ne {exch outfontdict 3 1 roll put} {pop pop} ifelse
	  }forall
   outfontdict /FontName newfontname put
   outfontdict /PaintType 2 put
   outfontdict /StrokeWidth strokewidth put
   outfontdict /UniqueID uniqueid put
   newfontname outfontdict definefont pop
  end
  }def
/UID {
 findfont dup /UniqueID known
  {/UniqueID get 1 add}
  {pop 1}
  ifelse
} def
/OLF {
dup
/Outline
1000 62 div
4 -1 roll
UID
/outlineFontSize 5 index def
makeoutlinefont
/Outline findfont exch scalefont setfont
} def
/CopyEncoding {
findfont
/Encoding get
dup length array
/tarrayz exch def
tarrayz 0
3 -1 roll
putinterval
tarrayz
} bind def
/Re-encode {
dup length array copy
/eap 0 def
exch {
dup type /integertype eq {
/eap exch def
} {
1 index
exch
eap exch
put
/eap eap 1 add def
} ifelse
} forall
} bind def
/EncodeFont	{
findfont dup
length dict
begin
{	1 index /FID ne
{ def }
{ pop pop } ifelse
} forall
/FontName exch def
/Encoding exch def
FontName currentdict
end
definefont pop
} bind def
%%EndProcSet
%%BeginProcSet : clip2pathbbox
/clip2pathbbox {
	/magicNum linewidth 2 div 1 2 sqrt div mul def
	pathbbox
	/urymn exch magicNum add def
	/urxmn exch magicNum add def
	/llymn exch magicNum sub def
	/llxmn exch magicNum sub def
	newpath llxmn llymn moveto llxmn urymn lineto urxmn urymn lineto urxmn llymn lineto
	closepath clip newpath
} bind def
%%EndProcSet 
%% Line takes the following arguments:
%% linewidth xEnd yEnd xStart yStart
%%BeginProcSet : Line
/Line {
MAV /LC get length 0 ne
{
	gsave
			newpath
			MAV /ArrowType get length 0 eq
			MAV /SD get length 0 eq and
			{2 setlinecap /UseClip {clip2pathbbox} def }
			{0 setlinecap /UseClip {} def } ifelse
			0 792 translate
			1 -1 scale
			CTM currentmatrix pop
			/yStart exch def /xStart exch def /yEnd exch def /xEnd exch def /linewidth exch def
			MAV /ArrowType get length 0 eq xStart xEnd ne yStart yEnd ne and and
			{xStart yStart moveto xEnd yEnd lineto UseClip xStart yStart moveto xEnd yEnd lineto}
			{xStart yStart moveto xEnd yEnd lineto} ifelse
			linewidth setlinewidth SD strokepath
			CheckPath {LC PF ArrowType} if
	grestore
}
{pop pop pop pop pop} ifelse
} bind def
%% Line takes the following arguments:
%% linewidth xEnd yEnd xStart yStart
%%BeginProcSet : ZeroLine
/ZeroLine {
	gsave
		newpath
		MAV /ArrowType get length 0 ne {
			/UseClip {} def
			0 792 translate
			1 -1 scale
			pop pop pop pop pop
			CTM currentmatrix pop
			ArrowType
		} if
	grestore
} bind def
/CompensateForStroke {
	sin currentlinewidth mul
	exch
	cos currentlinewidth mul
	dup 0 translate
	4 -1 roll exch 2.0 mul sub
	3 1 roll
	2.0 mul sub
} bind def
/arrowdict 10 dict def
arrowdict begin
	/SwallowTail {
		newpath
		0.0 0.0 moveto
		1.0 -.5 lineto
		.666 0.0 lineto
		1.0 .5 lineto
		closepath
	} bind def
	/Triangular {
		newpath
		0.0 0.0 moveto
		1.0 -.5 lineto
		1.0 .5 lineto
		closepath
	} bind def
	/OpenTri {
		newpath
		1.0 0.5 moveto
		0.0 0.0 lineto
		1.0 -0.5 lineto
	} bind def
	/ClosedTri {
		newpath
		1.0 0.5 moveto
		0.0 0.0 lineto
		1.0 -0.5 lineto
		closepath
	} bind def
	/SlashBar {
		newpath
		0.5 -.5 moveto
		-.5 0.5 lineto
	} bind def
	/Dot {
		newpath
		0.5 0.0 moveto
		0 0 1 0 360 arc
		closepath
	} bind def
	/ExtSlashBar {
		newpath
		1.0 -.5 moveto
		0.0 0.5 lineto
	} bind def
end
/ScaleArrowHead {
	0 0 4 -2 roll
	0 0 1 1
	8 -4 roll GetBoxesRatio
	scale
} bind def
/DrawArrowHead {
	gsave
	[] 0 setdash
	currentpoint translate rotate
	{
		4 copy
		gsave
			initmatrix
			100 200 translate
			msave
				ScaleArrowHead pop
				arrowdict exch get exec
			mrestore
			strokepath
			0 0 3 index 3 index
			pathbbox 8 4 roll
			GetBoxesRatio
			4 2 roll
		grestore
		3 index 1.0 exch sub
		6 -1 roll
		{
			2 index mul
			0 translate
		}{
			pop
		} ifelse
		msave
			ScaleArrowHead scale
			arrowdict exch get exec
		mrestore
		strokepath
	} {
		msave
		ScaleArrowHead
		arrowdict exch get exec
		mrestore
	} ifelse
		CheckPath {
			LC PF
		} if
	grestore
} bind def
%%EndProcSet 
%%BeginProcSet : SR 
/SR { 
 pbox left get pbox top get moveto 
 pbox right get pbox top get lineto 
 pbox right get pbox bottom get lineto 
 pbox left get pbox bottom get lineto 
 closepath
} bind def 
%%EndProcSet 
%%BeginProcSet : RR1 
/RR1 {
pbox top get pbox bottom get sub abs
pbox left get pbox right get sub abs
2 copy lt {
Min
2 div dup dup dup
pbox left get add pbox left 3 -1 roll put
pbox right get exch sub pbox right 3 -1 roll put
pbox left get pbox bottom get moveto
pbox right get 0 3 -1 roll 90 -90 arcn
pbox left get 0 3 -1 roll -90 90 arcn closepath
} {
Min
2 div dup dup dup
pbox bottom get exch sub pbox bottom 3 -1 roll put
pbox top get add pbox top 3 -1 roll put
pbox left get pbox bottom get moveto
pbox left get add pbox top get
2 index
180 0 arc
dup pbox left get add pbox bottom get
3 -1 roll 0 180 arc
closepath
} ifelse
} bind def
%%EndProcSet 
%%BeginProcSet : RR2 
/RR2 { 
dup dup dup dup dup dup dup dup 
pbox top get add pbox top 3 -1 roll put 
pbox left get add pbox left 3 -1 roll put 
pbox bottom get exch sub pbox bottom 3 -1 roll put 
pbox right get exch sub pbox right 3 -1 roll put 
pbox bottom get add pbox left get exch moveto 
pbox right get pbox bottom get 3 -1 roll 90 0 arcn 
pbox right get pbox top get 3 -1 roll  0 270 arcn 
pbox left get pbox top get 3 -1 roll  270 180 arcn 
pbox left get pbox bottom get 3 -1 roll 180 90 arcn closepath
} bind def 
%%EndProcSet
%%BeginProcSet : E
/E {
1.415 setmiterlimit
CM currentmatrix pop
pbox right get pbox left get sub abs dup
pbox bottom get pbox top get sub abs dup 3 -1 roll
lt {exch dup 3 -1 roll exch div 1 exch}
{dup 3 -1 roll �¡�À �exch div 1} ifelse scale 
0 0 3 -1 roll 2 div 0 360 arc closepath
CM setmatrix
} bind def
%%EndProcSet
%%BeginProcSet : A1
/A1 {msave
pbox right get pbox left get sub abs dup
pbox bottom get pbox top get sub abs dup 3 -1 roll
lt {exch dup 3 -1 roll exch div 1 exch}
{dup 3 -1 roll exch div 1} ifelse scale 
0 0 3 -1 roll 2 div 5 -1 roll -90 add 5 -1 roll -90 add arcn
mrestore} bind def
%%EndProcSet
%%BeginProcSet : A2
/A2 {msave 0 0 moveto A1 closepath mrestore} def
%%EndProcSet


%%BeginProcSet : BitMap
/BitMap {
 /buffer ^1 string def
 ^2 ^5 2 div add 792 ^3 sub ^6 2 div add translate
 ^4 57.3 mul rotate
  0 ^5 2 div sub 0 ^6 2 div sub translate
 ^5 ^6 scale
 ^5 ^6 ^7 [^5 0 0 -^6 0 ^6] {currentfile buffer readhexstring pop} image
}bind def 
%%EndProcSet 
%%BeginProcSet : note 
/note {
gsave pbox astore pop
0 792 translate 1 -1 scale CTM currentmatrix pop exch translate
pbox right get pbox left get sub 2 div
pbox bottom get pbox top get sub 2 div
translate 57.3 mul rotate setlinewidth
noteBody aload pop moveto
noteBody length 2 div 1 sub cvi{lineto}repeat
dogEar aload pop moveto
dogEar length 2 div 1 sub cvi{lineto}repeat
0.992 0.975 0.507 setrgbcolor gsave fill grestore
gsave newpath
stickem aload pop moveto
stickem length 2 div 1 sub cvi{lineto}repeat
0.760 0.760 0.760 setrgbcolor fill 
grestore
0 0 0 setrgbcolor stroke
noteShadow aload pop moveto
noteShadow length 2 div 1 sub cvi{lineto}repeat
dogEarShadow aload pop moveto
dogEarShadow length 2 div 1 sub cvi{lineto}repeat
0 0 0 setrgbcolor gsave stroke grestore fill
grestore
}bind def
%%EndProcSet 


%%BeginProcSet : RGB4toGray4
 /redTbl4   [0 0 1 1 1 1 2 2 3 3 3 4 4 4 5 5] def
 /greenTbl4 [0 1 1 2 2 3 3 4 4 5 6 6 7 7 7 8] def
 /blueTbl4  [0 0 0 0 1 1 1 1 1 1 1 1 1 2 2 2] def
 /RGB4toGray4 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get dup
		-4 bitshift redTbl4 exch get
		exch 15 and greenTbl4 exch get add
		RGBBuf i 1 add  get dup
		-4 bitshift blueTbl4 exch get 3 -1 roll add  4 bitshift
		exch 15 and redTbl4 exch get
		RGBBuf i 2 add  get dup
		-4 bitshift greenTbl4 exch get 3 -1 roll add
		exch 15 and blueTbl4 exch get add or
		grayBuf j 3 -1 roll put
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%BeginProcSet : RGB8toGray8
/RGB8toGray8 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get 0.33 mul
		RGBBuf i 1 add get 0.55 mul add
		RGBBuf i 2 add get 0.12 mul add round cvi
		grayBuf j 3 -1 roll put
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%BeginProcSet : RGB24toGray8
/RGB24toGray8 {RGB8toGray8} bind def
%%EndProcSet
%%BeginProcSet : RGB2toGray2
 /redTbl2   [0 0 1 1] def
 /greenTbl2 [0 1 1 2] def
 /blueTbl2  [0 0 0 0] def
 /RGB2toGray2 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get dup dup dup
		-6 bitshift redTbl2 exch get
		exch -4 bitshift 3 and
		greenTbl2 exch get add
		exch -2 bitshift 3 and
		blueTbl2 exch get add
		6 bitshift exch 3 and
		redTbl2 exch get
		RGBBuf i 1 add  get dup dup dup
		-6 bitshift greenTbl2 exch get
		exch -4 bitshift 3 and
		blueTbl2 exch get add
		4 -1 roll add
		4 bitshift 4 -1 roll or
		3 1 roll -2 bitshift 3 and
		redTbl2 exch get exch 3 and
		greenTbl2 exch get add
		RGBBuf i 2 add  get dup dup dup
		-6 bitshift blueTbl2 exch get
		5 -1 roll add
		2 bitshift 5 -1 roll or
		4 1 roll -4 bitshift 3 and
		redTbl2 exch get
		exch -2 bitshift 3 and
		greenTbl2 exch get add
		exch 3 and
		greenTbl2 exch get add or
		grayBuf j 3 -1 roll put
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%EndProcSet
%%BeginProcSet : RGB1toGray1
/RGB1toGray1 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get dup dup
		1 bitshift 128 and exch
		3 bitshift 64 and or exch
		5 bitshift 32 and or
		RGBBuf i 1 add get dup
		-1 bitshift 16 and exch
		1 bitshift 8 and or or
		RGBBuf i 2 add get dup dup
		-5 bitshift 4 and exch
		-3 bitshift 2 and or exch
		-1 bitshift 1 and or or
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%BeginProcSet : RGB16toGray8
/RGB16toGray8 {RGB8toGray8} bind def
%%EndProcSet
%%BeginProcSet : BW 
/ScalePoint {
	0 0
	4 -2 roll
	0 0 1 1
	8 4 roll GetBoxesRatio scale
} bind def
/PointDict 4 dict def
PointDict begin
/XPoint {
		-.5 .5 moveto
		.5 -.5 lineto
		.5 .5 moveto
		-.5 -.5 lineto
	} bind def
	/DiamondPoint {
		0.0 .5 moveto
		.5 0.0 lineto
		0.0 -0.5 lineto
		-.5 0.0 lineto
		closepath
	} bind def
	/PlusPoint {
		0.0 .5 moveto
		0.0 -.5 lineto
		-.5 0.0 moveto
		.5 0.0 lineto
	} bind def
	/SquarePoint {
		-.5 .5 moveto
		.5 .5 lineto
		.5 -.5 lineto
		-.5 -.5 lineto
		closepath
	} bind def
end
/DrawPoint {
	gsave
		[] 0 setdash
		0 setlinecap
		translate
		msave
			ScalePoint
			PointDict exch get exec
		mrestore
		1.0 setlinewidth stroke
	grestore
} bind def
%%EndProcSet 
%%BeginProcSet : Wall object Procs
%%EndProcSet
%%BeginProcSet : Subscriber 
/Subscriber { 
 msave 
 R PC PF LC SS newpath
 mrestore 
} bind def 
%%EndProcSet 
/StripFromFront { 
dup length
2 index sub
3 1 roll
exch 3 -1 roll
getinterval
} bind def
/MakePathArray { 
 /k 0 def 
 {/k k 1 add def pop pop}{/k k 1 add def pop pop}{/k k 1 add def pop pop pop pop pop pop}{/k k 1 add def }pathforall 
 k array
 /k 0 def 
 {{moveto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
 {{lineto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
 {{curveto} 7 array astore 1 index k 3 -1 roll put /k k 1 add def} 
 {{closepath} 1 array astore 1 index k 3 -1 roll put /k k 1 add def} 
pathforall 
}bind def 
/MakeFlatPathArray { 
/k 0 def 
{/k k 1 add def pop pop}{/k k 1 add def pop pop}{pop pop pop pop pop pop}{}pathforall 
k array
/k 0 def 
{{moveto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
{{lineto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
{ pop pop pop pop pop pop} 
{} 
pathforall 
}bind def 
/FractionalLine {
2 index sub
.00001 mul
exch
3 index sub
.00001 mul
4 -1 roll add
3 1 roll
add
} bind def
/calcLineLength {
 exch
 4 -1 roll
 sub
 dup mul
 3 1 roll exch
 sub
 dup mul
 add sqrt
} bind def
/InitTotalLineLength {
 /oldY exch def
 /oldX exch def
 theDash aload pop currentLineLength add setdash
} bind def
/AccumeLineLength {
 3 copy pop
 2 copy
 oldX oldY
 4 2 roll calcLineLength
 /segmentLength exch def
 /currentLineLength currentLineLength segmentLength add def
 /oldY exch def
 /oldX exch def
} bind def
/DecumeLastLineLength {
 /currentLineLength currentLineLength segmentLength sub def
} bind def
/DrawFlattendSegment {
 /pointCount 2 def
 dup 0 lt { pop 0 } if
 fpc
 3 1 roll
 2 index
 1 index
 gt {
 2 copy get
 dup length
 dup 3 eq {
 pop
 dup 0 get
 exch 1 get
 2 copy InitTotalLineLength  
 m
 } {
 } ifelse
 } {
 pop 1 index
 } ifelse
 dup 1 add
 3 index
 exch sub
 dup 10 gt { pop 10} if
 {
 1 add
 2 copy
 get aload pop
 AccumeLineLength
 exec
 } repeat
 3 1 roll pop pop
 DecumeLastLineLength
} bind def
/IncFPC {
 fpc add
 /fpc exch def
} bind def
/DrawFlatPathArray {
 fpc
 0 { 
 dup 2 index
 1 sub
 lt { 
 flatPathArray exch
 newpath
 1 sub DrawFlattendSegment
 gsave
 pathSegProc
 grestore
 newpath
 }
 {
 pop pop
 exit
 } ifelse
 } loop
} bind def
/RecordFirstSubSegment {
 closepathArray 0 pathArray 0 get
 put
 closepathArray 1
 pathArray 0 get aload pop pop
 pathArray 1 get dup length 3 eq {
 aload pop pop
 } {
 newpath
 0 0 moveto
 aload pop exec
 /segmentArray flattenpath MakeFlatPathArray def
 segmentArray 1 get aload pop pop
 } ifelse
 FractionalLine {lineto} 3 array astore
 put
} bind def
/AppendClosePath {
 closepathArray 0 get 2 {lineto} put
 flatPathArray fpc closepathArray 0 get put
 1 IncFPC
 flatPathArray fpc closepathArray 1 get put
 1 IncFPC
} bind def
/RecordCurrentDash {
 /theDash
 currentdash 2 array astore def
 /currentLineLength 0 def
} bind def
/PatternStroke {
	0 setlinecap
 RecordCurrentDash
 /saveFlat currentflat def
 .5 setflat
 /pathArray MakePathArray def
 /closepathArray 2 array def
 /pathLength pathArray length def
 /flatPathArray 513 array def
 /currentLineLength 0 def
 /fpc 0 def
 pathArray pathLength 1 �¡�À �sub get
 length 1 eq {
 /usingClosepath true def
 RecordFirstSubSegment
 /pathLength pathLength 1 sub def
 } {
 /usingClosepath false def
 } ifelse
 0 1 pathLength 1 sub {
 pathArray exch get
 dup length 3 eq {
 fpc 1 add 512 ge {
 DrawFlatPathArray
 fpc 2 ge {
 flatPathArray flatPathArray fpc 2 sub get 0 put
 flatPathArray flatPathArray fpc 1 sub get 1 put
 /fpc 2 def
 }{
 /fpc 0 def
 } ifelse
 } if
 flatPathArray exch fpc exch put
 1 IncFPC
 } {
 dup length 7 eq {
 newpath
 /nToStrip 0 def
 fpc 1 gt {
 flatPathArray fpc 2 sub get aload pop pop m
 flatPathArray fpc 1 sub get aload pop exec
 /nToStrip 2 def
 } {
 fpc 1 eq {
 flatPathArray fpc 1 sub get aload pop exec
 /nToStrip 2 def
 } if
 } ifelse
 aload pop exec
 /segmentArray flattenpath MakeFlatPathArray def
 /segmentArray nToStrip segmentArray StripFromFront def
 segmentArray length fpc add 512 lt {
 flatPathArray fpc segmentArray putinterval
 segmentArray length IncFPC
 } {
 DrawFlatPathArray
 fpc 1 gt {
 flatPathArray flatPathArray fpc 2 sub get 0 exch put
 flatPathArray flatPathArray fpc 1 sub get 1 exch put
 /fpc 2 def
 }{
 /fpc 0 def
 } ifelse
 segmentArray length 512 lt {
 flatPathArray fpc segmentArray putinterval
 segmentArray length IncFPC
 } {
 segmentArray length
 /exitLoop false def
 0 
 {
 2 copy sub
 dup 500 gt {
 pop 500
 } { 
 /exitLoop true def
 } ifelse 
 segmentArray 2 index 2 index getinterval
 flatPathArray fpc 3 -1 roll putinterval
 dup IncFPC
 add 
 exitLoop {
 exit 
 } {
 DrawFlatPathArray
 fpc 1 gt {
 flatPathArray flatPathArray fpc 2 sub get 0 exch put
 flatPathArray flatPathArray fpc 1 sub get 1 exch put
 /fpc 2 def
 }{
 /fpc 0 def
 } ifelse
 } ifelse
 } loop
 } ifelse
 } ifelse
 } if
 } ifelse
 } for
 fpc 0 gt {
 usingClosepath {
 AppendClosePath
 } if
 DrawFlatPathArray
 } if
 saveFlat setflat
} bind def


%%BeginProcSet : rampdelta
/rampdelta {
/len 0 3 -1 roll add def
/i2 0 3 -1 roll add def
/i1 0 3 -1 roll add def
/nRampSteps len cellPenW div cvi 1 add dup 512 gt {pop 512} if def
/rampPenW len nRampSteps div def
rampColors i1 get aload pop c1 astore pop
rampColors i2 get aload pop c2 astore pop
c2 0 get c1 0 get sub nRampSteps div d 0 3 -1 roll put
c2 1 get c1 1 get sub nRampSteps div d 1 3 -1 roll put
c2 2 get c1 2 get sub nRampSteps div d 2 3 -1 roll put
d aload pop
} bind def
%%EndProcSet
%%BeginProcSet : adddelta
/adddelta {
d astore pop
 mycurrentrgbcolor c1 copy pop
c1 0 get d 0 get add c2 0 3 -1 roll put
c1 1 get d 1 get add c2 1 3 -1 roll put
c1 2 get d 2 get add c2 2 3 -1 roll put
c2 aload pop setrgbcolor
c2 mycurrentrgbcolor copy pop
} bind def
%%EndProcSet
%%BeginProcSet : rampline
/rampline {
segbox ulx get rampPenW add segbox ulx 3 -1 roll put
segbox llx get rampPenW add segbox llx 3 -1 roll put
segbox ulx get segbox uly get moveto
segbox llx get segbox lly get lineto
delta aload pop adddelta stroke
}bind def
%%EndProcSet
%%BeginProcSet : slantrampseg
/slantrampseg {
gsave newpath
segbox ulx get segbox urx get sub abs
rampdelta delta astore pop
segbox ulx get rampPenW .5 mul sub segbox ulx 3 -1 roll put
segbox llx get rampPenW .5 mul sub segbox llx 3 -1 roll put
rampColors exch get aload mycurrentrgbcolor copy pop setrgbcolor
rampPenW setlinewidth nRampSteps {rampline} repeat
grestore
}bind def
%%EndProcSet
%%BeginProcSet : flipramp
/flipramp {
rampColors 0 get rampColors 3 get rampColors 0 3 -1 roll put rampColors 3 3 -1 roll put
rampColors 1 get rampColors 2 get rampColors 1 3 -1 roll put rampColors 2 3 -1 roll put
} bind def
%%EndProcSet
%%BeginProcSet : leftrbox
/leftrbox {
rbox segbox copy pop	
rbox urx get rbox ulx get sub
flipRatio mul dup 
segbox ulx get add segbox urx 3 -1 roll put
segbox llx get add segbox lrx 3 -1 roll put
} bind def
%%EndProcSet
%%BeginProcSet : rightrbox
/rightrbox {
rbox segbox copy pop	
rbox urx get rbox ulx get sub
flipRatio mul dup 
segbox ulx get add segbox ulx 3 -1 roll put
segbox llx get add segbox llx 3 -1 roll put
} bind def
%%EndProcSet
%%BeginProcSet : drawslantramp
/drawslantramp {
segbox urx get segbox ulx get sub 3 div dup dup dup dup dup dup dup dup dup
segbox ulx get add segbox urx 3 -1 roll put
segbox llx get add segbox lrx 3 -1 roll put
segbox aload pop
0 0 1 slantrampseg
segbox astore pop
segbox ulx get add segbox ulx 3 -1 roll put
segbox llx get add segbox llx 3 -1 roll put
segbox urx get add segbox urx 3 -1 roll put
segbox lrx get add segbox lrx 3 -1 roll put
segbox aload pop
1 1 2 slantrampseg
segbox astore pop
segbox ulx get add segbox ulx 3 -1 roll put
segbox llx get add segbox llx 3 -1 roll put
segbox urx get add segbox urx 3 -1 roll put
segbox lrx get add segbox lrx 3 -1 roll put
2 2 3 slantrampseg
}bind def
%%EndProcSet
%%BeginProcSet : tan
/tan {
dup sin exch cos div
}bind def
%%EndProcSet
%%BeginProcSet : rampbox
/rampbox {
pbox top get dup rbox uly 3 -1 roll put rbox ury 3 -1 roll put
pbox left get dup rbox ulx 3 -1 roll put rbox llx 3 -1 roll put
pbox bottom get dup rbox lly 3 -1 roll put rbox lry 3 -1 roll put
pbox right get dup rbox urx 3 -1 roll put rbox lrx 3 -1 roll put
}bind def
%%EndProcSet
%%BeginProcSet : rampbox
/LoadSegBox {
4 copy
segbox llx 6 -1 roll put
segbox lly 5 -1 roll put
segbox lrx 4 -1 roll put
segbox lry 6 -1 roll put
segbox urx 5 -1 roll put
segbox ury 3 -1 roll put
segbox ulx 4 -1 roll put
segbox uly 3 -1 roll put
} bind def
/TransToCenter {
gsave
flattenpath
pathbbox
grestore
2 index
sub 2.0 div exch
3 index sub 2.0 div
4 -1 roll add
3 1 roll add
translate
} bind def
/RotRampGrad {
gsave
TransToCenter
-1.0 mul 180.0 add rotate
flattenpath
pathbbox 
clip
newpath
LoadSegBox
flipRatio 1 lt dup{flipramp}if flipRatio 0 gt and
{
/flipRatio 1.0 flipRatio sub def
segbox rbox copy pop leftrbox drawslantramp flipramp rightrbox drawslantramp
}
{drawslantramp} ifelse
grestore
} bind def
/bbg {
pbox exch get
} bind def
%%BeginProcSet : DR
/DR {		% Directional ramp
/workingMatrix mstore def
objectCord setmatrix
flipramp
gsave
flattenpath pathbbox
grestore
pbox bottom 3 -1 roll put pbox right 3 -1 roll put pbox top 3 -1 roll put pbox left 3 -1 roll put
rampAngle RotRampGrad
RF
workingMatrix setmatrix
}bind def
%%EndProcSet
%%BeginProcSet : ramparc
/ramparc {
gsave
circum rampdelta delta astore pop
/rampPenW 60.0 nRampSteps div def
/ang1 exch rampAngle sub def 
/ang2 rampPenW ang1 add def 
rampColors exch get aload mycurrentrgbcolor copy pop setrgbcolor 1 setlinewidth
nRampSteps {ramparcseg}repeat
grestore
}bind def
%%EndProcSet
%%BeginProcSet : ramparcseg
/ramparcseg {
newpath
rampcenter aload pop moveto
rampcenter aload pop rampradius ang2 ang1 arcn fill
/ang1 ang2 def 
/ang2 ang2 rampPenW add def
delta aload pop adddelta
}bind def
%%EndProcSet
/GetRadius {
rbox urx get rbox llx get sub 2 div rampcenter 0 get abs add dup mul
rbox lly get rbox ury get sub 2 div rampcenter 1 get abs add dup mul
add sqrt
} bind def
%%BeginProcSet : circularRamp
/circularRamp {
rampbox
/rampradius GetRadius def
CalcCrcm
flipramp
0 0 0 1 ramparc
1 60 1 2 ramparc
2 120 2 3 ramparc
flipramp
0 180 0 1 ramparc
1 240 1 2 ramparc
2 300 2 3 ramparc
}bind def
%%EndProcSet
/GetCircumf {
2.0 mul 3.1415926 mul
} bind def
/CalcCrcm {
rampradius GetCircumf
/circum exch 6.0 div def
} bind def
%%BeginProcSet : CR
/CR {
gsave
clip
MTC currentmatrix pop
CTM setmatrix
flattenpath
pathbbox pbox bottom 3 -1 roll put pbox right 3 -1 roll put pbox top 3 -1 roll put pbox left 3 -1 roll put
pbox left get pbox right get sub abs 2 div 
pbox left get add rampcenter 0 get add rampcenter 0 3 -1 roll put
pbox top get pbox bottom get sub abs 2 div
pbox top get add rampcenter 1 get add rampcenter 1 3 -1 roll put
circularRamp
MTC setmatrix
grestore
RF
}bind def
%%EndProcSet
%%BeginProcSet : shaperamp
/SBR {
gsave
clip
/workingMatrix mstore def
objectCord setmatrix
flattenpath
/BaseBox pathbbox 4 array astore def
/len BaseBox 2 get BaseBox 0 get sub dup mul
BaseBox 3 get BaseBox 1 get sub dup mul
add sqrt
12.0 div
def
/EndBox
BaseBox aload pop
3 -1 roll sub
3 1 roll
exch sub
/dbx exch def
/dby exch def
BaseBox aload pop pop pop
/blly exch def
/bllx exch def
sbox 0 get 100.0 div dby mul blly add
sbox 1 get 100.0 div dbx mul bllx add
sbox 2 get 100.0 div dby mul blly add
sbox 3 get 100.0 div dbx mul bllx add
exch
4 -2 rol�¡�À �l
exch
4 -2 roll
4 array astore
def
BaseBox EndBox ShapeBurst
workingMatrix setmatrix
grestore
} bind def
%%EndProcSet
/GetBoxCenter {
2 index
sub 2.0 div
3 -1 roll add
3 1 roll
1 index sub
2.0 div add
exch
} bind def
/GetInterBox {
/boxInter exch def
4 1 7 {
-1 roll
7 index
} for
sub boxInter mul
8 -1 roll add
7 1 roll
sub boxInter mul
7 -1 roll add
6 1 roll
sub boxInter mul
6 -1 roll add
5 1 roll
sub boxInter mul
5 -1 roll add
4 1 roll
} bind def
/GetBoxCenterDeltas {
GetBoxCenter
6 2 roll
GetBoxCenter
3 -1 roll exch sub
3 1 roll sub
exch
} bind def
/GetBoxCornerDeltas {
pop pop
4 2 roll pop pop
3 -1 roll sub
3 1 roll exch sub
exch
} bind def
%%BeginProcSet : getpath 
/getpath {
/k 0 def
{/k k 1 add def pop pop}{/k k 1 add def pop pop}{/k k 1 add def pop pop pop pop pop pop}{}pathforall
/pfa k array def
/k 0 def
{{moveto} 3 array astore pfa k 3 -1 roll put /k k 1 add def}
{{lineto} 3 array astore pfa k 3 -1 roll put /k k 1 add def}
{{curveto} 7 array astore pfa k 3 -1 roll put /k k 1 add def}
{}pathforall
}bind def
%%EndProcSet
/ShapeBurst {
getpath
newpath
/SBERect exch 4 array copy def
/SBBRect exch 4 array copy def
/interRect1 SBBRect aload pop SBERect aload pop .3333333 GetInterBox 4 array astore def
/interRect2 SBBRect aload pop SBERect aload pop .6666666 GetInterBox 4 array astore def
0 0 1 SBBRect interRect1 ShapeBurstSeg
msave
interRect1 0 get interRect1 1 get translate
SBBRect aload pop interRect1 aload pop GetBoxesRatio scale
SBBRect 0 get -1.0 mul SBBRect 1 get -1.0 mul translate
1 1 2 interRect1 interRect2 ShapeBurstSeg
mrestore
msave
interRect2 0 get interRect2 1 get translate
SBBRect aload pop interRect2 aload pop GetBoxesRatio scale
SBBRect 0 get -1.0 mul SBBRect 1 get -1.0 mul translate
2 2 3 interRect2 SBERect ShapeBurstSeg
mrestore
} bind def
/ShapeBurstSeg {
/sbr1 exch 4 array copy def
/sbr0 exch 4 array copy def
/blx sbr0 0 get def
/bly sbr0 1 get def
len rampdelta delta astore pop
sbr0 aload pop sbr1 aload pop GetBoxesRatio
/ratioY exch def
/ratioX exch def
sbr0 aload pop sbr1 aload pop GetBoxCornerDeltas
/dlly exch nRampSteps div def
/dllx exch nRampSteps div def
/scaleStepX 1.0 ratioX sub nRampSteps div def
/scaleStepY 1.0 ratioY sub nRampSteps div def
/currentScaleX 1.0 scaleStepX sub def
/currentScaleY 1.0 scaleStepY sub def
/translationX blx dllx add def
/translationY bly dlly add def
/currentScaleX 1.0  def
/currentScaleY 1.0  def
/translationX blx def
/translationY bly def
rampColors exch get aload mycurrentrgbcolor copy pop setrgbcolor
nRampSteps {
msave
translationX translationY translate
currentScaleX currentScaleY scale
blx -1.0 mul bly -1.0 mul translate
pfa {aload pop exec} forall fill
delta aload pop adddelta
/translationX translationX dllx add def
/translationY translationY dlly add def
/currentScaleX currentScaleX scaleStepX sub def
/currentScaleY currentScaleY scaleStepY sub def
mrestore
} repeat
msave
translationX translationY translate
currentScaleX currentScaleY scale
blx -1.0 mul bly -1.0 mul translate
pfa {aload pop exec} forall fill
mrestore
} bind def
%%EndProlog
initmsaverestore
/tctm matrix currentmatrix def
tctm RoundMatrix setmatrix
/patternMatrix mstore def
10 setmiterlimit
2 setlinecap
newpath
%
%tfBegGrp
%
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 794.312 254.453 0.000 0.000 38.328 91.425 rect
%@EndRect
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 466.921 177.242 0.000 0.000 34.496 67.761 rect
%@EndRect
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 398.804 177.242 0.000 0.000 34.496 67.761 rect
%@EndRect
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 220.417 200.750 0.000 0.000 34.496 166.250 rect
%@EndRect
%@BeginText
save
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%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 482.382 196.234 0.000 0.000 12.000 21.667 rect
%@EndRect
gsave
207.068 488.382 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) plain F
0.000 0.000 0.000 setrgbcolor 
(E) -9.712 4.000 S
(S) -3.042 4.000 S
(H) 3.627 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 409.941 188.667 0.000 0.000 12.000 36.800 rect
%@EndRect
gsave
207.068 415.941 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(C) -17.209 4.000 S
(V) -9.988 4.000 S
(C) -3.318 4.000 S
(D) 3.903 4.000 S
(U) 11.125 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 231.078 246.011 0.000 0.000 12.000 65.996 rect
%@EndRect
gsave
279.009 237.078 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(C) -31.711 4.000 S
(O) -24.490 4.000 S
(D) -16.711 4.000 S
(A) -9.490 4.000 S
( ) -2.268 4.000 S
(R) 0.509 4.000 S
(e) 7.731 4.000 S
(p) 13.292 4.000 S
(o) 19.401 4.000 S
(r) 25.509 4.000 S
(t) 29.401 4.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 466.921 227.601 0.000 0.000 34.496 67.761 rect
%@EndRect
%@BeginRuler
%@  9.00000�¡�À �00000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 393.964 222.761 0.000 0.000 34.496 77.441 rect
%@EndRect
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 221.917 233.625 0.000 0.000 31.496 166.250 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 482.382 246.593 0.000 0.000 12.000 21.667 rect
%@EndRect
gsave
257.427 488.382 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(E) -9.353 4.000 S
(S) -2.683 4.000 S
(H) 3.986 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 405.699 224.429 0.000 0.000 12.000 65.996 rect
%@EndRect
gsave
257.427 411.699 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(P) -31.579 3.000 S
(a) -24.909 3.000 S
(c) -19.348 3.000 S
(k) -13.786 3.000 S
(e) -8.225 3.000 S
(t) -2.663 3.000 S
(/) 0.666 3.000 S
(C) 3.444 3.000 S
(L) 10.666 3.000 S
(C) 16.774 3.000 S
(W) 23.996 3.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 231.371 261.019 0.000 0.000 12.000 104.722 rect
%@EndRect
gsave
313.380 237.371 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(S) -51.077 4.000 S
(C) -44.407 4.000 S
0.000 0.000 0.000 setrgbcolor 
(S) -37.185 4.000 S
( ) -30.515 4.000 S
(S) -27.737 4.000 S
(u) -21.067 4.000 S
(m) -14.958 4.000 S
(m) -6.067 4.000 S
(a) 2.824 4.000 S
(r) 8.385 4.000 S
(y) 12.277 4.000 S
( ) 17.838 4.000 S
(R) 20.617 4.000 S
(e) 27.838 4.000 S
(p) 33.400 4.000 S
(o) 39.508 4.000 S
(r) 45.617 4.000 S
(t) 49.508 4.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 466.921 335.519 0.000 0.000 34.496 67.761 rect
%@EndRect
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 398.804 335.519 0.000 0.000 34.496 67.761 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 481.382 360.507 0.000 0.000 12.000 21.667 rect
%@EndRect
gsave
371.341 487.382 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(E) -9.438 4.000 S
(S) -2.769 4.000 S
(H) 3.900 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 412.023 352.937 0.000 0.000 12.000 36.800 rect
%@EndRect
gsave
371.337 418.023 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(C) -16.940 4.000 S
(V) -9.718 4.000 S
(C) -3.048 4.000 S
(D) 4.172 4.000 S
(U) 11.394 4.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 466.921 389.878 0.000 0.000 34.496 67.761 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 481.382 412.871 0.000 0.000 12.000 21.667 rect
%@EndRect
gsave
423.705 487.382 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(E) -10.075 4.000 S
(S) -3.405 4.000 S
(H) 3.264 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 408.609 406.914 0.000 0.000 12.000 33.574 rect
%@EndRect
gsave
423.701 414.609 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(P) -15.921 3.000 S
(a) -9.251 3.000 S
(c) -3.690 3.000 S
(k) 1.871 3.000 S
(e) 7.432 3.000 S
(t) 12.994 3.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 292.183 547.812 292.183 654.296 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 235.632 547.250 292.007 547.253 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
1.000 setlinewidth
235.632 516.132 moveto
/Triangular 14.099 7.049 false 90.006 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 235.632 518.132 235.632 546.250 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 305.773 547.816 305.773 654.300 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 395.445 547.257 306.570 547.257 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
1.000 setlinewid�¡�À �th
394.707 519.285 moveto
/Triangular 14.099 7.049 false 90.006 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 394.707 521.285 394.707 546.175 Line
%@EndLine
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 590.105 250.222 0.000 0.000 12.000 70.371 rect
%@EndRect
gsave
285.408 596.105 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(R) -33.825 4.000 S
(e) -26.604 4.000 S
(a) -21.042 4.000 S
(l) -15.480 4.000 S
(-) -12.702 4.000 S
(t) -9.372 4.000 S
(i) -6.042 4.000 S
(m) -3.264 4.000 S
(e) 5.627 4.000 S
( ) 11.188 4.000 S
(D) 13.967 4.000 S
(a) 21.188 4.000 S
(t) 26.750 4.000 S
(a) 30.080 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 594.988 271.937 0.000 0.000 12.000 90.878 rect
%@EndRect
gsave
317.376 600.988 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(R) -44.132 4.000 S
(a) -36.911 4.000 S
(t) -31.349 4.000 S
(e) -28.019 4.000 S
( ) -22.458 4.000 S
(B) -19.679 4.000 S
(u) -12.458 4.000 S
(f) -6.349 4.000 S
(f) -3.019 4.000 S
(e) 0.310 4.000 S
(r) 5.872 4.000 S
(e) 9.763 4.000 S
(d) 15.325 4.000 S
( ) 21.433 4.000 S
(D) 24.211 4.000 S
(a) 31.433 4.000 S
(t) 36.995 4.000 S
(a) 40.325 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 523.957 139.207 0.000 0.000 24.000 49.000 rect
%@EndRect
gsave
163.707 535.957 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(T) -16.462 -2.000 S
(i) -10.354 -2.000 S
(m) -7.576 -2.000 S
(e) 1.315 -2.000 S
( ) 6.876 -2.000 S
(&) 9.655 -2.000 S
0.000 0.000 0.000 setrgbcolor 
( ) -12.019 7.000 S
(D) -9.241 7.000 S
(a) -2.019 7.000 S
(t) 3.541 7.000 S
(e) 6.872 7.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 453.457 118.707 0.000 0.000 24.000 96.000 rect
%@EndRect
gsave
166.707 465.457 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(D) -39.246 -2.000 S
(a) -32.024 -2.000 S
(t) -26.462 -2.000 S
(a) -23.132 -2.000 S
( ) -17.571 -2.000 S
(Q) -14.792 -2.000 S
(u) -7.014 -2.000 S
(a) -0.906 -2.000 S
(l) 4.655 -2.000 S
(i) 7.433 -2.000 S
(t) 10.211 -2.000 S
(y) 13.541 -2.000 S
( ) 19.103 -2.000 S
(a) 21.881 -2.000 S
(n) 27.443 -2.000 S
(d) 33.551 -2.000 S
( ) 39.660 -2.000 S
0.000 0.000 0.000 setrgbcolor 
(A) -27.290 7.000 S
(c) -20.068 7.000 S
(c) -14.507 7.000 S
(o) -8.945 7.000 S
(u) -2.837 7.000 S
(n) 3.270 7.000 S
(t) 9.379 7.000 S
(i) 12.709 7.000 S
(n) 15.487 7.000 S
(g) 21.596 7.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 174.968 511.648 150.695 511.648 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 150.699 576.457 193.699 519.457 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 147.703 408.457 193.699 449.457 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 213.640 362.113 261.703 304.457 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 211.250 105.074 261.703 168.457 Line
%@EndLine
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 66.097 206.066 0.000 0.000 12.714 156.000 rect
%@EndRect
gsave
284.066 72.455 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(S) -68.056 4.000 S
(e) -61.386 4.000 S
(n) -55.825 4.000 S
(t) -49.716 4.000 S
( ) -46.386 4.000 S
(p) -43.608 4.000 S
(e) -37.500 4.000 S
(r) -31.938 4.000 S
(i) -28.046 4.000 S
(o) -25.268 4.000 S
(d) -19.160 4.000 S
(i) -13.051 4.000 S
(c) -10.273 4.000 S
(a) -4.711 4.000 S
(l) 0.849 4.000 S
(l) 3.627 4.000 S
(y) 6.406 4.000 S
( ) 11.967 4.000 S
(d) 14.746 4.000 S
(u) 20.854 4.000 S
(r) 26.962 4.000 S
(i) 30.854 4.000 S
(n) 33.632 4.000 S
(g) 39.741 4.000 S
( ) 45.849 4.000 S
(S) 48.627 4.000 S
(C) 55.297 4.000 S
(S) 62.519 4.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 89.757 262.406 0.000 0.000 12.000 108.597 rect
%@EndRect
gsave
316.705 95.757 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(S) -44.521 4.000 S
(e) -37.851 4.000 S
(n) -32.290 4.000 S
(t) -26.181 4.000 S
( ) -22.851 4.000 S
(a) -20.073 4.000 S
(t) -14.511 4.000 S
( ) -11.181 4.000 S
(e) -8.403 4.000 S
(n) -2.841 4.000 S
(d) 3.266 4.000 S
( ) 9.375 4.000 S
(o) 12.153 4.000 S
(f) 18.261 4.000 S
( ) 21.591 4.000 S
(S) 24.370 4.000 S
(C) 31.040 4.000 S
(S) 38.261 4.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/PF {fill} def
/LC {1.000 1.000 1.000 setrgbcolor } def
/SS { setlinewidth SD stroke} def
/PC {0.500 0.500 0.500 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 426.468 369.789 0.000 0.000 29.386 190.378 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 436.023 394.546 0.000 0.000 14.000 140.660 rect
%@EndRect
gsave
464.876 443.023 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(E) -69.633 3.0�¡�À �00 S
(D) -61.629 3.000 S
(O) -52.963 3.000 S
(S) -43.629 3.000 S
( ) -35.625 3.000 S
(D) -32.291 3.000 S
(a) -23.625 3.000 S
(t) -16.952 3.000 S
(a) -12.956 3.000 S
( ) -6.282 3.000 S
(U) -2.948 3.000 S
(n) 5.717 3.000 S
(i) 13.047 3.000 S
(t) 16.381 3.000 S
(s) 20.377 3.000 S
( ) 27.051 3.000 S
(\() 30.385 3.000 S
(E) 34.381 3.000 S
(D) 42.385 3.000 S
(U) 51.051 3.000 S
(s) 59.717 3.000 S
(\)) 66.391 3.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 805.578 259.054 0.000 0.000 34.332 91.425 rect
%@EndRect
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 602.824 302.464 0.000 0.000 172.480 68.835 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 681.042 316.117 0.000 0.000 14.000 38.957 rect
%@EndRect
gsave
335.595 688.042 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(E) -16.908 3.000 S
(D) -8.904 3.000 S
(O) -0.238 3.000 S
(S) 9.095 3.000 S
( ) 17.099 3.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 836.480 284.695 0.000 0.000 22.000 39.800 rect
%@EndRect
gsave
304.595 847.480 T translate
-270.019  rotate
1 1 scale
9.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(S) -10.659 -1.000 S
(y) -4.656 -1.000 S
(n) 0.348 -1.000 S
(c) 5.845 -1.000 S
0.000 0.000 0.000 setrgbcolor 
(M) -14.663 8.000 S
(a) -7.166 8.000 S
(r) -2.160 8.000 S
(k) 1.341 8.000 S
(e) 6.346 8.000 S
(r) 11.352 8.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 323.152 828.382 287.378 828.378 Line
%@EndLine
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 795.730 286.195 0.000 0.000 12.000 36.800 rect
%@EndRect
gsave
304.595 801.730 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(C) -17.682 4.000 S
(V) -10.460 4.000 S
(C) -3.791 4.000 S
(D) 3.430 4.000 S
(U) 10.652 4.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
1.000 setlinewidth
296.179 723.726 moveto
/Triangular 14.099 7.049 false 90.011 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 296.179 725.726 296.175 766.750 Line
%@EndLine
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/PF {fill} def
/LC {1.000 1.000 1.000 setrgbcolor } def
/SS { setlinewidth SD stroke} def
/PC {0.600 0.600 0.600 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 811.156 238.484 0.000 0.000 35.832 61.308 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 822.542 248.777 0.000 0.000 14.000 42.480 rect
%@EndRect
gsave
270.017 829.542 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(C) -20.151 2.000 S
(A) -11.485 2.000 S
(D) -2.819 2.000 S
(U) 5.846 2.000 S
(s) 14.512 2.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/PF {fill} def
/LC {1.000 1.000 1.000 setrgbcolor } def
/SS { setlinewidth SD stroke} def
/PC {0.500 0.500 0.500 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 418.980 211.113 0.000 0.000 29.386 190.378 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 426.535 236.871 0.000 0.000 14.000 140.667 rect
%@EndRect
gsave
307.205 433.535 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(E) -69.305 2.000 S
(D) -61.301 2.000 S
(O) -52.635 2.000 S
(S) -43.301 2.000 S
( ) -35.297 2.000 S
(D) -31.963 2.000 S
(a) -23.297 2.000 S
(t) -16.624 2.000 S
(a) -12.627 2.000 S
( ) -5.954 2.000 S
(U) -2.620 2.000 S
(n) 6.045 2.000 S
(i) 13.375 2.000 S
(t) 16.709 2.000 S
(s) 20.706 2.000 S
( ) 27.379 2.000 S
(\() 30.713 2.000 S
(E) 34.709 2.000 S
(D) 42.713 2.000 S
(U) 51.379 2.000 S
(s) 60.045 2.000 S
(\)) 66.719 2.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/PF {fill} def
/LC {1.000 1.000 1.000 setrgbcolor } def
/SS { setlinewidth SD stroke} def
/PC {0.500 0.500 0.500 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 214.785 267.667 0.000 0.000 42.828 176.625 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 222.128 269.058 0.000 0.000 24.000 167.800 rect
%@EndRect
gsave
352.958 234.128 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(M) -43.991 -2.000 S
(a) -35.661 -2.000 S
(n) -30.100 -2.000 S
(a) -23.991 -2.000 S
(g) -18.430 -2.000 S
(e) -12.321 -2.000 S
(m) -6.760 -2.000 S
(e) 2.131 -2.000 S
(n) 7.692 -2.000 S
(t) 13.801 -2.000 S
( ) 17.131 -2.000 S
(U) 19.909 -2.000 S
(n) 27.131 -2.000 S
(i) 33.239 -2.000 S
(t) 36.018 -2.000 S
(s) 39.348 -2.000 S
0.000 0.000 0.000 setrgbcolor 
(f) -72.895 7.000 S
(o) -69.565 7.000 S
(r) -63.457 7.000 S
( ) -59.565 7.000 S
(E) -56.787 7.000 S
(D) -50.117 7.000 S
(O) -42.895 7.000 S
(S) -35.117 7.000 S
( ) -28.447 7.000 S
(R) -25.668 7.000 S
(e) -18.447 7.000 S
(t) -12.885 7.000 S
(u) -9.555 7.000 S
(r) -3.447 7.000 S
(n) 0.444 7.000 S
( ) 6.552 7.000 S
(L) 9.331 7.000 S
(i) 15.439 7.000 S
(n) 18.217 7.000 S
(k) 24.326 7.000 S
( ) 29.887 7.000 S
(S) 32.666 7.000 S
(e) 39.335 7.000 S
(r) 44.897 7.000 S
(v) 48.789 7.000 S
(i) 54.350 7.000 S
(c) 57.128 7.000 S
(e) 62.690 7.000 S
(s) 68.251 7.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
0.000 4.712 221.460 236.707 0.000 0.000 24.000�¡�À�\ 33.003 rect
%@EndRect
gsave
253.208 233.460 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(E) -13.460 -2.000 S
(D) -6.791 -2.000 S
(O) 0.430 -2.000 S
(S) 8.208 -2.000 S
( ) 14.878 -2.000 S
0.000 0.000 0.000 setrgbcolor 
(S) -14.571 7.000 S
(t) -7.901 7.000 S
(a) -4.571 7.000 S
(t) 0.989 7.000 S
(u) 4.319 7.000 S
(s) 10.428 7.000 S
grestore
%@EndText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 397.710 389.828 0.000 0.000 35.500 67.765 rect
%@EndRect
%@BeginText
%@BeginRuler
%@  9.0000000000000000000e+0 viewScale
%@  1.1111111111111110490e-1 realScale
%@ 8 realDivs
%@ 0000 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 410.960 406.707 0.000 0.000 12.000 33.003 rect
%@EndRect
gsave
423.208 416.960 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(P) -15.414 4.000 S
(a) -8.744 4.000 S
(c) -3.182 4.000 S
(k) 2.378 4.000 S
(e) 7.940 4.000 S
(t) 13.501 4.000 S
grestore
%@EndText
%
%tfEndGrp
%
restore
%%Trailer
end
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3.2.3.1
Data Capture

The LZPF’s Data Capture Function (DCF) provides for the capture of all low and high rate return link data received from the GSIFs and ground terminals   and for the replay of data for recovery processing and fault isolation.  The DCF captures return link data independent of any return link processing on non-volatile physical media.  The DCF provides data presence and status data for all data captured and retrieved.  The DCF determines clock and data presence for SCS period determination and for fault isolation.  The DCF generates a DCF catalog of all return link data received at the LZPF, identifying the data by SCS or RLSS start and stop times, and SCS ID.  Once configured, the DCF will automatically record data received.

Control and coordination of replays from the DCF are scheduled by LZPF operations personnel.  The LZPF provides simultaneous support of replay of recovered data and high rate return link processing.  The DCF provides retrieval of captured return link data for recovery processing concurrently with the capture of return link data from the GSIFs.

3.2.4
Return Link Operations

3.2.4.1  Real-time Return Link Operations

Real‑time return link data delivery is used by instrument control centers and the EOC.  Health and safety data are examples of data that would be processed and delivered using the real‑time return link processing capability. The SDU header information is used with EDOS management information to control processing and delivery of the data.

The return link processing performed at the LZPF is a data-driven activity in that data received are automatically processed based on information contained in the return link data and pre-established management information.  The LZPF OMF monitors each step in the return link processing sequence by collecting data quality and accounting information related to the processing, starting with the receipt of return link data through the transfer of the data to the EBnet interface.  The LZPF OMF uses this information to account for data and resource utilization, generate reports, and identify and isolate faults.

Data received on each physical channel by the LZPF from the ground terminal (GT) are processed through the following steps:

a.
Frame Synchronization—The LZPF synchronizes frames received from the GT.  All CCSDS-defined frame lengths are supported.  CCSDS-defined bit randomization patterns added to the data stream are removed.  The LZPF also supports automatic recognition of inverted frame synchronization patterns, resulting from SCS inversion.  Frame data resulting from SCS inversion are inverted for subsequent processing.  Each frame is annotated with the date and time using the time reference received from GSIF.  Status data related to the frame synchronization process are generated by EDOS to aid in fault isolation and to provide data quality and accounting information.

b.
Error Detection/Correction Decoding— The LZPF supports all of the types of error‑detection and correction that are defined by the CCSDS AOS recommendation for Grade-2 and Grade-3 services. Status data related to the error correction process are retained by EDOS to aid in system monitoring and to provide data quality and accounting information.

c.
Virtual Channel Demultiplexing—The LZPF demultiplexes the return link data.  This is accomplished by separating individual VCDUs based upon identifying information in the SDU header. This identifying information is provided by the VCDU Identifier (VCDU‑ID), consisting of the SCID and VCID found in the VCDU header.  Subsequent processing is determined by the VCDU‑ID fields, together with EDOS management information.  Processing priorities are determined in this way, as well as the grade of service and destination(s) of the SDUs.  Fill frames are identified by a reserved VCID value and are discarded.

d.
CCSDS Service Processing—Each CCSDS service has an associated SDU (See Table 2–1).  Each SDU is accompanied by quality and accounting data.  These data are formatted into the EDOS Service Header (ESH) and are  prepended to the SDU to form the EDOS Data Unit (EDU). EDUs are transferred to EGS elements in the same order as the corresponding SDUs are received by the LZPF.  The return link CCSDS services are as follows:

1.
VCDU Service—The LZPF demultiplexes the VCDU from the physical channel data stream.  The VCDU is the SDU used to form the EDU.

2.
Path Service—The LZPF demultiplexes CCSDS packets from the VCDUs designated by management information to contain multiplexed packets.  The resulting packet is the SDU used to form the EDU.

3.
TC Data Routing Service—The LZPF extracts Command Link Control Words (CLCWs) from VCDUs for use by the EOC. The CLCW is the SDU used to form the EDU.

Packet fragments are also processed during Path service processing.  Packet fragments result from the loss of one or more VCDUs containing multiplexed packets, such that a received VCDU contains only a portion of the transmitted packet.  A complete packet header is required for this process. The received packet fragment is filled out with fill bits to the correct length of the packet.  Annotation provided with the packet provides the location of fill bits within the packet.

Real‑time return link data designated for real-time delivery are transmitted by the LZPF to the recipient at the same data rate at which the SDUs are received and in the same order as received.  The recipient must be capable of receiving the transmitted data stream at the full real‑time rate.  Data delay due to LZPF processing is minimized and consists of the latency resulting from the number of frames required to perform CCSDS service-related processing.  Spacecraft playback data received on the same physical channel as real-time is stored in the LZPF for rate buffering and production data processing services.  Real-time return link data may be production data processed.

3.2.4.2
High Rate Return Link Service Processing Operations

High rate return link processing performed at the LZPF is a data-driven activity in that data received from the GSIFs are automatically processed based on information contained in the return link data and pre-established management information.  The LZPF operations management function monitors each step in the return link processing sequence by collecting data quality and accounting information related to the processing from the receipt of return link data from the GSIFs to the release of the data for production data handling.  This information supports the operations management capability to account for data and resource utilization, generate reports, and identify and isolate faults.

3.2.4.3
Rate Buffering Operations

The LZPF provides for the delivery of return link data to EGS elements at a different rate than the rate at which the return link data are received.  This capability, referred to as rate buffering, is used by EDOS to meet lower EGS element ingest rates and/or to optimize the use of EBnet resources as part of rate buffering operations.

Rate buffering may be used to support all CCSDS services provided by EDOS. Data that are to be rate buffered are captured for the entire SCS and are assembled into a rate buffered data file.  This file is made available within 5 minutes after receipt of all related data by the LZPF for transfer to the EGS element.

3.2.4.4
Expedited Data Processing Operations

Expedited data processing produces EDSs.  An EDS contains either all packets from a single SCID/APID received during one SCS, or all packets from a single SCID/APID received during a single SCS with the secondary header quick-look flag set.  Mission data files are examined to determine if expedited data processing is required.  Expedited data processing takes precedence over production data processing.  Expedited data processing is similar to production data processing but does not include data merging and redundant packet deletion.  The volume of data that may be processed through expedited data processing is sized for two percent of the volume of data received over a 24 hour period.  Expedited data processing demands in excess of two percent will be serviced; however, such requests may impact EDOS production data handling services.  The packets used for expedited data processing are retained for production data processing.  If the quick-look flag in the packet secondary header is used, the expedited processing is performed automatically, otherwise, a service request for a specific SCS must be made through the EOC.  Service requests for specific SCSs to be expedited processed must be received by EDOS at least one hour prior to the start of the affected SCSs.  Those SCSs may be defined in the following ways:

a.
The first SCS following a given time of day (e.g., "first SCS following 0800 Universal Time, Coordinated (UTC)")

b.
SCS scheduled start time

Expedited data sets can be requested after a SCS in special situations.

Quality and accounting information is included with each EDS.  It includes the same types of information as provided with a PDS.  EDSs are delivered from the LZPF to the recipient within three hours after the receipt of data by EDOS, except for EDSs requested after the related SCS has been completed.  The EGS element must be ready to receive the EDS when EDOS is ready to transmit.

3.2.4.5
Production Data Processing Operations

Production data processing of return link CCSDS packet data is the process in which packets from one or more SCSs are sorted by APID, forward ordered by sequence counter, and quality-checked. A PDS, in which redundant packets are deleted and which includes quality and accounting summary information, is formed from the resulting packets.

The LZPF provides the production data processing capability which produces PDSs containing forward ordered CCSDS packets with summary quality and accounting data.  Several processing options are available.  These options are specified for each  combination of SCID and APID by the EGS element and stored as part of operations management information maintained by EDOS. Each PDS contains only packets from a single SCID/APID, except for the PDSs specified in the ASTER ICD.

The time code in the secondary packet header, if available, will be used to order CCSDS packets.  The source sequence counter in the primary header will be used for ordering if this time code is not available.  Redundant (duplicate) packets, arising from the merging of overlapped recorded data, or overlapped recordings and real‑time data from multiple SCSs, are identified and the packet with the best quality is retained.  Processed packets which belong to a previously generated PDS are deleted.

Quality and accounting information is included with each PDS.  It includes, as a minimum, the following information:  the volume of data in the data set, the quality of each packet, a list of all missing packets, the number of packets containing fill, the location of the fill data within each packet, the spacecraft start and stop time of the data set, and the ground (i.e., frame synchronization) start and stop time of the data set.

The EGS element specifies one of the following PDS generation methods:

a.
All selected packets from a fixed time interval

b.
All selected packets from one  or more SCSs

EDOS limits the time to accumulate data for any PDS to a maximum of 24 hours.  Delays for production data processing are dependent on the timespan of the PDS.  PDSs are nominally transmitted to the recipient prior to the generation of the next PDS for a given SCID/APID combination.  EDOS may delay delivery of a PDS if the quality and completeness of the packets available for data set construction are below quality threshold levels.

This will allow additional time for data set analysis to be performed by operations personnel.  Coordination with the EGS element is provided in this event.

The primary method for delivery of PDSs is electronically via EBnet.  It is assumed that the EGS element is available at any time to receive data. Optionally, an EGS element may request that PDSs be delivered via physical media.

3.2.5
Archive Staging Operations

PDSs are available from the LZPF until the PDSs are shipped to the DAF.  The LZPF provides the capability for 30-60 day storage of all PDSs created prior to shipment to the DAF.  

3.2.6
LZPF Operations Management Services

EDOS Operations Management (OM) provides for the management and support services that control and maintain EDOS operations at the GSIFs and LZPF.  OM functions (OMFs) located at the GSIFs perform local system configurations based on control data and service requirements received from the LZPF OMF.  GSIF status data is forwarded to the LZPF OMF for use in status tracking, reporting, and fault isolation coordination.  The LZPF OMF also controls the configurations of LZPF systems, coordinates the services provided by the LZPF, performs the centralized tracking and reporting of all EDOS status, and coordinates system-wide fault isolation.

 The LZPF OMF supports the EDOS data delivery fault management operations.  Fault isolation for on-line operations is primarily automatic.  The OMF employs automatic fault detection, isolation, and recovery and uses selectable thresholds to generate alerts and alarms to keep operations personnel informed.

3.2.6.1  Control of Services

The LZPF OMF coordinates the requests for GSIF and LZPF services with each facility’s local OMF using predetermined mission and data user allocations.  Requests for services are presented to the LZPF OMF in one of two ways: service requests received from EGS elements requesting a change from the current baseline level of service, or operator service commands, where the EDOS operator manually changes the system configuration to adjust the services being provided.

As mission operations begin, a baseline set of services are identified for each data recipient, identifying which of the EDOS data services are to be supplied, what data is included in these products, and the frequency of delivery.  This baseline, documented in an Operations Agreement (OA), is used by the LZPF OMF to determine the services provided.  The LZPF OMF examines each schedule and allocates GSIF and LZPF system resources to produce the appropriate data products.

Allowable service requests are negotiated prior to the start of a mission and provide a mechanism for EGS elements to affect the existing baseline of EDOS services to change the type of processing being provided for a given data recipient.  Service requests may include changes to data destination, report contents, etc.  Service requests may also include EDOS retransmission and archive retrieval requests.  An EGS element transmits service requests to the LZPF OMF at least 1 hour prior to the start of the affected service operations to allow EDOS to configure the change or added service.  Requests for services or service options that have not been pre-negotiated can be accepted by EDOS operations personnel for consideration in contingency operations and are handled on a case-by-case basis.

Manual monitor and control of services at any facility is performed by operators located at the LZPF.  Remote (GSIF) alarms, alerts, and advisories are sent to operations personnel located at the LZPF.  Operations personnel at the LZPF can override any pre-negotiated services at any EDOS facility and change the services provided to data recipients.  The EDOS operator can control GSIF warm starts, shutdowns, enable or disable individual GSIF capabilities, and monitor and control remote equipment states and status.  The operator enters system control commands through the EDOS Computer-Human Interface (CHI) to indicate STCF replay requests or changes to configurations or service levels.  Automatic system configurations based on pre-established schedules and service requests may be overridden with manual control, allowing EDOS operations personnel to reconfigure the system.  The operator, located at the LZPF, enters a system control command through the EDOS CHI indicating a change to configuration at any EDOS facility.  Manual operations permit override of any pre-negotiated services. 

3.2.6.2  Scheduling

The  LZPF OMF receives scheduling requests and commands from the EOC for SCS contacts and spacecraft activity, from the SEF for test activities, and from operator requests for reprocessing and maintenance activities.

The LZPF OMF is responsible for configuring the LZPF facility, as well as providing scheduling information to the GSIF OMFs for configuration of those remote systems.  Spacecraft contact schedules and EOC control data are converted into scripted EDOS control data and forwarded from the LZPF OMF to the GSIF OMFs.  Scheduling conflicts are identified and resolved by the LZPF OMF.  Schedules for contacts must be received by EDOS to ensure that EDOS systems are configured properly to support a contact.

3.2.6.3 Status Tracking and Reporting

Another function of the LZPF OMF is to collect and track the processing statistics of the entire system and provide reports of these, both internally to EDOS personnel and externally to EGS elements.  The LZPF OMF collects raw processing statistics and network status from each of the services performed by EDOS and stores them for use in assessment of data quality, to aid in fault isolation, and as a record of the processing performed at each step of a product's generation.  OM data from EGS elements are also received by the LZPF OMF.  EDOS operations personnel can view these statistics via the CHI in either pre-determined report formats or in response to tailored report requests as determined by the operator.  

The LZPF OMF generates reports that are delivered to EGS elements in conjunction with data products delivered to them. During real-time data delivery operations, the LZPF OMF generates a periodic Customer Operations Data Accounting (CODA) report.  The CODA describes the operations activities of EDOS during a SCS and includes a snapshot of the data quality every 5 seconds.  During data capture operations at the GSIFs, the LZPF OMF receives these quality statistics from the GSIF for the high rate return link and incorporates these data into CODA reports, which also includes LZPF low rate processing statistics.  The CODA reports are sent to the EGS elements nominally every five seconds.  Following real-time and rate buffered data delivery operations and RLSS operations, a SCS Summary report indicating similar information for an entire SCS is sent to the appropriate EGS element.  A separate RLSS Summary Report is also generated.

3.2.7
System Support Services

The LZPF system support capability provides IT&V and off-line fault analysis resources to support the verification of EDOS operational readiness and to ensure that system changes are correctly implemented and integrated. 

The LZPF system support also includes tools to allow data analysis at all stages of processing as well as data editing and data dumps.  This will allow for investigation of data anomalies.  The test capabilities, which supplement and extend the built-in test capabilities of the LZPF operational functions, are used to support LZPF functional and performance requirements testing, internal and external interface testing, and regression testing.  Support tools include simulators, on-line recorders, analyzers, data analysis utilities, and the generation, import, and management of test data.

IT&V capabilities are used to support LZPF functional and performance requirements testing, internal and external interface testing, and regression testing. Capabilities to monitor and log inputs, outputs, and intermediate points of the LZPF operational system support test operations are also used along with other IT&V tools to support system and data analysis and fault isolation. 

LZPF system support provides the tools to support local maintenance activities. LZPF system support coordinates maintenance activities with the LZPF OMF and SEF system support and provides periodic management reports. 
A terminal will be provided by the MO&DSD integrated logistics support (ILS) which provides access to the institutional ILS for hardware logistics support.

The LZPF system support provides a trend analysis capability as an aid to engineering support operations.

3.2.8
Facility Support Functions

3.2.8.1 Test Management Operations

Test management operations provides the capabilities for defining, scheduling, coordinating, and reporting test activities.

Test management operations also includes tools to allow data analysis at all stages of processing as well as data editing and data dumps.  This will allow for investigation of data anomalies.  The test capabilities, which supplement and extend the built-in test capabilities of the LZPF operational functions, are used to support LZPF functional and performance requirements testing, internal and external interface testing, and regression testing.  Capabilities to monitor and log inputs, outputs, and intermediate points of the LZPF operational system support test operations. Support tools include simulators, on-line recorders, analyzers, data analysis utilities, and the generation, import, and management of test data.

3.3
DAF Data Archive Operations

The EDOS data archive provides the capability for long-term storage of all PDSs as a backup to the EGS DAAC archival storage systems.  Prior to delivery of archive data to the DAF, archive data is staged at the LZPF for 30-60 days.  Figure 3-5 illustrates the data archive operations at the DAF. The following sections describe the operations associated with the EDOS data archive.

3.3.1  DAF Data Archive Storage Operations

PDSs are automatically stored on removable physical media by the EDOS operational system and shipped to the DAF. The data archive catalog is updated at the DAF by reading the physical media.  The data archive catalog contains the location of the PDS by physical media identifier (ID), storage location of the physical media, and other pertinent information, such as SCID and APID, mission parameters, processing information, and PDS time coverage information.  The data archive service can recover from lost or damaged PDSs by receiving and storing DAAC to EDOS Data Sets (DEDSs) on physical media from a DAAC.  These DEDSs replace the impacted PDSs and are maintained in the archive in a similar manner as PDSs, with archive catalog links to identify the replaced PDSs.
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		strokepath
		CheckPath {
			65 PatternFill newpath
		} if
	} bind def
	cm setmatrix
} bind def
/XRound {
	dup
	3 -1 roll
	exch mul round
	exch div
} bind def
/RoundMatrix {
	/i 0 def
	dup {
		100000.0 XRound
		1 index
		exch i exch put
		/i i 1 add def
	} forall
} bind def
/GetBoxesRatio {
3 -1 roll sub
7 1 roll
exch sub
6 1 roll
3 -1 roll sub
5 1 roll
exch sub
4 1 roll
3 -1 roll div
3 1 roll
exch div
exch
} bind def
%%BeginProcSet : Text Attributes Procs
/T {792 exch sub} bind def
/sx 0 def
/sy 0 def
/ex 0 def
/ey 0 def
/lw  0 def
/siz 0 def
/U {gsave 0 setlinecap
/lw siz 0.078125 mul def  /ey exch neg def /ex exch def /sy exch neg def /sx exch def
fontkind plain eq 
 {
  lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto stroke
 }
 {
   currentdict /outlineFontSize known outlineFon�¡�À �tSize 0 gt and
     {
       fontkind outline eq
         {
           /sy sy 0.0119444 siz mul sub def
           /ey ey 0.0119444 siz mul sub def
           gsave 
           1 1 1 setrgbcolor lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto stroke
           grestore
           lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto
           strokepath 0.0119444 siz mul setlinewidth stroke
         } if
       fontkind shadow eq fontkind outlineshadow eq or
         {
           /sy sy 0.0358332 siz mul sub def
           /ey ey 0.0358332 siz mul sub def
           lw setlinewidth
           lw 2 div sx add sy
           lw 2 div sub moveto
           lw 2 div ex add ey
           lw 2 div sub lineto stroke 
           gsave
           1 1 1 setrgbcolor lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto stroke
           grestore
           lw siz 0.0119444 mul sub setlinewidth sx sy moveto ex ey lineto
           strokepath 0.0119444 siz mul setlinewidth stroke
         } if
      } if
 } ifelse
grestore} bind def
/plain 1 def
/outline 2 def
/shadow 3 def
/outlineshadow 4 def
/fess {
	currentdict /outlineFontSize known {
		/outlineFontSize 2 index def
	} if
	findfont exch dup /siz exch def scalefont setfont
} bind def
/SHDW {gsave siz oldfontname fess siz 0.055 mul x add y siz 0.05 mul sub moveto c show grestore} def
/NRML {gsave 1 1 1 setrgbcolor siz oldfontname fess x y moveto c show grestore siz /Outline fess  x y moveto c show} def
/S {
fontkind plain eq {neg moveto show} if
fontkind outline eq {neg /y exch def /x exch def /c exch def NRML} if
fontkind shadow eq {neg /y exch def /x exch def /c exch def SHDW NRML} if
fontkind outlineshadow eq {neg /y exch def /x exch def /c exch def SHDW NRML} if
} bind def
/F {
/fontkind exch def
fontkind plain eq {fess} if
fontkind outline eq {dup /oldfontname exch def exch dup /siz exch def exch OLF} if
fontkind shadow eq {dup /oldfontname exch def exch dup /siz exch def exch OLF} if
fontkind outlineshadow eq {dup /oldfontname exch def exch dup /siz exch def exch OLF} if
} bind def
/makeoutlinedict 15 dict def
/makeoutlinefont
 {
  makeoutlinedict begin
   /uniqueid exch def
   /strokewidth exch def
   /newfontname exch def
   /basefontname exch def
   FontDirectory basefontname known not {
    /basefontname /Times-Roman def
   } if
   /basefontdict basefontname findfont def
   /numentries basefontdict maxlength 1 add def
   basefontdict /UniqueID known not
   {/numentries numentries 1 add def} if
   /outfontdict numentries dict def
   basefontdict
   {
     exch dup /FID ne {exch outfontdict 3 1 roll put} {pop pop} ifelse
	  }forall
   outfontdict /FontName newfontname put
   outfontdict /PaintType 2 put
   outfontdict /StrokeWidth strokewidth put
   outfontdict /UniqueID uniqueid put
   newfontname outfontdict definefont pop
  end
  }def
/UID {
 findfont dup /UniqueID known
  {/UniqueID get 1 add}
  {pop 1}
  ifelse
} def
/OLF {
dup
/Outline
1000 62 div
4 -1 roll
UID
/outlineFontSize 5 index def
makeoutlinefont
/Outline findfont exch scalefont setfont
} def
/CopyEncoding {
findfont
/Encoding get
dup length array
/tarrayz exch def
tarrayz 0
3 -1 roll
putinterval
tarrayz
} bind def
/Re-encode {
dup length array copy
/eap 0 def
exch {
dup type /integertype eq {
/eap exch def
} {
1 index
exch
eap exch
put
/eap eap 1 add def
} ifelse
} forall
} bind def
/EncodeFont	{
findfont dup
length dict
begin
{	1 index /FID ne
{ def }
{ pop pop } ifelse
} forall
/FontName exch def
/Encoding exch def
FontName currentdict
end
definefont pop
} bind def
%%EndProcSet
%%BeginProcSet : clip2pathbbox
/clip2pathbbox {
	/magicNum linewidth 2 div 1 2 sqrt div mul def
	pathbbox
	/urymn exch magicNum add def
	/urxmn exch magicNum add def
	/llymn exch magicNum sub def
	/llxmn exch magicNum sub def
	newpath llxmn llymn moveto llxmn urymn lineto urxmn urymn lineto urxmn llymn lineto
	closepath clip newpath
} bind def
%%EndProcSet 
%% Line takes the following arguments:
%% linewidth xEnd yEnd xStart yStart
%%BeginProcSet : Line
/Line {
MAV /LC get length 0 ne
{
	gsave
			newpath
			MAV /ArrowType get length 0 eq
			MAV /SD get length 0 eq and
			{2 setlinecap /UseClip {clip2pathbbox} def }
			{0 setlinecap /UseClip {} def } ifelse
			0 792 translate
			1 -1 scale
			CTM currentmatrix pop
			/yStart exch def /xStart exch def /yEnd exch def /xEnd exch def /linewidth exch def
			MAV /ArrowType get length 0 eq xStart xEnd ne yStart yEnd ne and and
			{xStart yStart moveto xEnd yEnd lineto UseClip xStart yStart moveto xEnd yEnd lineto}
			{xStart yStart moveto xEnd yEnd lineto} ifelse
			linewidth setlinewidth SD strokepath
			CheckPath {LC PF ArrowType} if
	grestore
}
{pop pop pop pop pop} ifelse
} bind def
%% Line takes the following arguments:
%% linewidth xEnd yEnd xStart yStart
%%BeginProcSet : ZeroLine
/ZeroLine {
	gsave
		newpath
		MAV /ArrowType get length 0 ne {
			/UseClip {} def
			0 792 translate
			1 -1 scale
			pop pop pop pop pop
			CTM currentmatrix pop
			ArrowType
		} if
	grestore
} bind def
/CompensateForStroke {
	sin currentlinewidth mul
	exch
	cos currentlinewidth mul
	dup 0 translate
	4 -1 roll exch 2.0 mul sub
	3 1 roll
	2.0 mul sub
} bind def
/arrowdict 10 dict def
arrowdict begin
	/SwallowTail {
		newpath
		0.0 0.0 moveto
		1.0 -.5 lineto
		.666 0.0 lineto
		1.0 .5 lineto
		closepath
	} bind def
	/Triangular {
		newpath
		0.0 0.0 moveto
		1.0 -.5 lineto
		1.0 .5 lineto
		closepath
	} bind def
	/OpenTri {
		newpath
		1.0 0.5 moveto
		0.0 0.0 lineto
		1.0 -0.5 lineto
	} bind def
	/ClosedTri {
		newpath
		1.0 0.5 moveto
		0.0 0.0 lineto
		1.0 -0.5 lineto
		closepath
	} bind def
	/SlashBar {
		newpath
		0.5 -.5 moveto
		-.5 0.5 lineto
	} bind def
	/Dot {
		newpath
		0.5 0.0 moveto
		0 0 1 0 360 arc
		closepath
	} bind def
	/ExtSlashBar {
		newpath
		1.0 -.5 moveto
		0.0 0.5 lineto
	} bind def
end
/ScaleArrowHead {
	0 0 4 -2 roll
	0 0 1 1
	8 -4 roll GetBoxesRatio
	scale
} bind def
/DrawArrowHead {
	gsave
	[] 0 setdash
	currentpoint translate rotate
	{
		4 copy
		gsave
			initmatrix
			100 200 translate
			msave
				ScaleArrowHead pop
				arrowdict exch get exec
			mrestore
			strokepath
			0 0 3 index 3 index
			pathbbox 8 4 roll
			GetBoxesRatio
			4 2 roll
		grestore
		3 index 1.0 exch sub
		6 -1 roll
		{
			2 index mul
			0 translate
		}{
			pop
		} ifelse
		msave
			ScaleArrowHead scale
			arrowdict exch get exec
		mrestore
		strokepath
	} {
		msave
		ScaleArrowHead
		arrowdict exch get exec
		mrestore
	} ifelse
		CheckPath {
			LC PF
		} if
	grestore
} bind def
%%EndProcSet 
%%BeginProcSet : SR 
/SR { 
 pbox left get pbox top get moveto 
 pbox right get pbox top get lineto 
 pbox right get pbox bottom get lineto 
 pbox left get pbox bottom get lineto 
 closepath
} bind def 
%%EndProcSet 
%%BeginProcSet : RR1 
/RR1 {
pbox top get pbox bottom get sub abs
pbox left get pbox right get sub abs
2 copy lt {
Min
2 div dup dup dup
pbox left get add pbox left 3 -1 roll put
pbox right get exch sub pbox right 3 -1 roll put
pbox left get pbox bottom get moveto
pbox right get 0 3 -1 roll 90 -90 arcn
pbox left get 0 3 -1 roll -90 90 arcn closepath
} {
Min
2 div dup dup dup
pbox bottom get exch sub pbox bottom 3 -1 roll put
pbox top get add pbox top 3 -1 roll put
pbox left get pbox bottom get moveto
pbox left get add pbox top get
2 index
180 0 arc
dup pbox left get add pbox bottom get
3 -1 roll 0 180 arc
closepath
} ifelse
} bind def
%%EndProcSet 
%%BeginProcSet : RR2 
/RR2 { 
dup dup dup dup dup dup dup dup 
pbox top get add pbox top 3 -1 roll put 
pbox left get add pbox left 3 -1 roll put 
pbox bottom get exch sub pbox bottom 3 -1 roll put 
pbox right get exch sub pbox right 3 -1 roll put 
pbox bottom get add pbox left get exch moveto 
pbox right get pbox bottom get 3 -1 roll 90 0 arcn 
pbox right get pbox top get 3 -1 roll  0 270 arcn 
pbox left get pbox top get 3 -1 roll  270 180 arcn 
pbox left get pbox bottom get 3 -1 roll 180 90 arcn closepath
} bind def 
%%EndProcSet
%%BeginProcSet : E
/E {
1.415 setmiterlimit
CM currentmatrix pop
pbox right get pbox left get sub abs dup
pbox bottom get pbox top get sub abs dup 3 -1 roll
lt {exch dup 3 -1 roll exch div 1 exch}
{dup 3 -1 roll �¡�À �exch div 1} ifelse scale 
0 0 3 -1 roll 2 div 0 360 arc closepath
CM setmatrix
} bind def
%%EndProcSet
%%BeginProcSet : A1
/A1 {msave
pbox right get pbox left get sub abs dup
pbox bottom get pbox top get sub abs dup 3 -1 roll
lt {exch dup 3 -1 roll exch div 1 exch}
{dup 3 -1 roll exch div 1} ifelse scale 
0 0 3 -1 roll 2 div 5 -1 roll -90 add 5 -1 roll -90 add arcn
mrestore} bind def
%%EndProcSet
%%BeginProcSet : A2
/A2 {msave 0 0 moveto A1 closepath mrestore} def
%%EndProcSet


%%BeginProcSet : BitMap
/BitMap {
 /buffer ^1 string def
 ^2 ^5 2 div add 792 ^3 sub ^6 2 div add translate
 ^4 57.3 mul rotate
  0 ^5 2 div sub 0 ^6 2 div sub translate
 ^5 ^6 scale
 ^5 ^6 ^7 [^5 0 0 -^6 0 ^6] {currentfile buffer readhexstring pop} image
}bind def 
%%EndProcSet 
%%BeginProcSet : note 
/note {
gsave pbox astore pop
0 792 translate 1 -1 scale CTM currentmatrix pop exch translate
pbox right get pbox left get sub 2 div
pbox bottom get pbox top get sub 2 div
translate 57.3 mul rotate setlinewidth
noteBody aload pop moveto
noteBody length 2 div 1 sub cvi{lineto}repeat
dogEar aload pop moveto
dogEar length 2 div 1 sub cvi{lineto}repeat
0.992 0.975 0.507 setrgbcolor gsave fill grestore
gsave newpath
stickem aload pop moveto
stickem length 2 div 1 sub cvi{lineto}repeat
0.760 0.760 0.760 setrgbcolor fill 
grestore
0 0 0 setrgbcolor stroke
noteShadow aload pop moveto
noteShadow length 2 div 1 sub cvi{lineto}repeat
dogEarShadow aload pop moveto
dogEarShadow length 2 div 1 sub cvi{lineto}repeat
0 0 0 setrgbcolor gsave stroke grestore fill
grestore
}bind def
%%EndProcSet 


%%BeginProcSet : RGB4toGray4
 /redTbl4   [0 0 1 1 1 1 2 2 3 3 3 4 4 4 5 5] def
 /greenTbl4 [0 1 1 2 2 3 3 4 4 5 6 6 7 7 7 8] def
 /blueTbl4  [0 0 0 0 1 1 1 1 1 1 1 1 1 2 2 2] def
 /RGB4toGray4 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get dup
		-4 bitshift redTbl4 exch get
		exch 15 and greenTbl4 exch get add
		RGBBuf i 1 add  get dup
		-4 bitshift blueTbl4 exch get 3 -1 roll add  4 bitshift
		exch 15 and redTbl4 exch get
		RGBBuf i 2 add  get dup
		-4 bitshift greenTbl4 exch get 3 -1 roll add
		exch 15 and blueTbl4 exch get add or
		grayBuf j 3 -1 roll put
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%BeginProcSet : RGB8toGray8
/RGB8toGray8 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get 0.33 mul
		RGBBuf i 1 add get 0.55 mul add
		RGBBuf i 2 add get 0.12 mul add round cvi
		grayBuf j 3 -1 roll put
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%BeginProcSet : RGB24toGray8
/RGB24toGray8 {RGB8toGray8} bind def
%%EndProcSet
%%BeginProcSet : RGB2toGray2
 /redTbl2   [0 0 1 1] def
 /greenTbl2 [0 1 1 2] def
 /blueTbl2  [0 0 0 0] def
 /RGB2toGray2 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get dup dup dup
		-6 bitshift redTbl2 exch get
		exch -4 bitshift 3 and
		greenTbl2 exch get add
		exch -2 bitshift 3 and
		blueTbl2 exch get add
		6 bitshift exch 3 and
		redTbl2 exch get
		RGBBuf i 1 add  get dup dup dup
		-6 bitshift greenTbl2 exch get
		exch -4 bitshift 3 and
		blueTbl2 exch get add
		4 -1 roll add
		4 bitshift 4 -1 roll or
		3 1 roll -2 bitshift 3 and
		redTbl2 exch get exch 3 and
		greenTbl2 exch get add
		RGBBuf i 2 add  get dup dup dup
		-6 bitshift blueTbl2 exch get
		5 -1 roll add
		2 bitshift 5 -1 roll or
		4 1 roll -4 bitshift 3 and
		redTbl2 exch get
		exch -2 bitshift 3 and
		greenTbl2 exch get add
		exch 3 and
		greenTbl2 exch get add or
		grayBuf j 3 -1 roll put
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%EndProcSet
%%BeginProcSet : RGB1toGray1
/RGB1toGray1 {
	currentfile RGBBuf readhexstring pop pop
	/i 0 def
	/j 0 def
	grayBuf length {
		RGBBuf i get dup dup
		1 bitshift 128 and exch
		3 bitshift 64 and or exch
		5 bitshift 32 and or
		RGBBuf i 1 add get dup
		-1 bitshift 16 and exch
		1 bitshift 8 and or or
		RGBBuf i 2 add get dup dup
		-5 bitshift 4 and exch
		-3 bitshift 2 and or exch
		-1 bitshift 1 and or or
		/i i 3 add def
		/j j 1 add def
	} repeat
	grayBuf
} bind def
%%EndProcSet
%%BeginProcSet : RGB16toGray8
/RGB16toGray8 {RGB8toGray8} bind def
%%EndProcSet
%%BeginProcSet : BW 
/ScalePoint {
	0 0
	4 -2 roll
	0 0 1 1
	8 4 roll GetBoxesRatio scale
} bind def
/PointDict 4 dict def
PointDict begin
/XPoint {
		-.5 .5 moveto
		.5 -.5 lineto
		.5 .5 moveto
		-.5 -.5 lineto
	} bind def
	/DiamondPoint {
		0.0 .5 moveto
		.5 0.0 lineto
		0.0 -0.5 lineto
		-.5 0.0 lineto
		closepath
	} bind def
	/PlusPoint {
		0.0 .5 moveto
		0.0 -.5 lineto
		-.5 0.0 moveto
		.5 0.0 lineto
	} bind def
	/SquarePoint {
		-.5 .5 moveto
		.5 .5 lineto
		.5 -.5 lineto
		-.5 -.5 lineto
		closepath
	} bind def
end
/DrawPoint {
	gsave
		[] 0 setdash
		0 setlinecap
		translate
		msave
			ScalePoint
			PointDict exch get exec
		mrestore
		1.0 setlinewidth stroke
	grestore
} bind def
%%EndProcSet 
%%BeginProcSet : Wall object Procs
%%EndProcSet
%%BeginProcSet : Subscriber 
/Subscriber { 
 msave 
 R PC PF LC SS newpath
 mrestore 
} bind def 
%%EndProcSet 
/StripFromFront { 
dup length
2 index sub
3 1 roll
exch 3 -1 roll
getinterval
} bind def
/MakePathArray { 
 /k 0 def 
 {/k k 1 add def pop pop}{/k k 1 add def pop pop}{/k k 1 add def pop pop pop pop pop pop}{/k k 1 add def }pathforall 
 k array
 /k 0 def 
 {{moveto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
 {{lineto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
 {{curveto} 7 array astore 1 index k 3 -1 roll put /k k 1 add def} 
 {{closepath} 1 array astore 1 index k 3 -1 roll put /k k 1 add def} 
pathforall 
}bind def 
/MakeFlatPathArray { 
/k 0 def 
{/k k 1 add def pop pop}{/k k 1 add def pop pop}{pop pop pop pop pop pop}{}pathforall 
k array
/k 0 def 
{{moveto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
{{lineto} 3 array astore 1 index k 3 -1 roll put /k k 1 add def} 
{ pop pop pop pop pop pop} 
{} 
pathforall 
}bind def 
/FractionalLine {
2 index sub
.00001 mul
exch
3 index sub
.00001 mul
4 -1 roll add
3 1 roll
add
} bind def
/calcLineLength {
 exch
 4 -1 roll
 sub
 dup mul
 3 1 roll exch
 sub
 dup mul
 add sqrt
} bind def
/InitTotalLineLength {
 /oldY exch def
 /oldX exch def
 theDash aload pop currentLineLength add setdash
} bind def
/AccumeLineLength {
 3 copy pop
 2 copy
 oldX oldY
 4 2 roll calcLineLength
 /segmentLength exch def
 /currentLineLength currentLineLength segmentLength add def
 /oldY exch def
 /oldX exch def
} bind def
/DecumeLastLineLength {
 /currentLineLength currentLineLength segmentLength sub def
} bind def
/DrawFlattendSegment {
 /pointCount 2 def
 dup 0 lt { pop 0 } if
 fpc
 3 1 roll
 2 index
 1 index
 gt {
 2 copy get
 dup length
 dup 3 eq {
 pop
 dup 0 get
 exch 1 get
 2 copy InitTotalLineLength  
 m
 } {
 } ifelse
 } {
 pop 1 index
 } ifelse
 dup 1 add
 3 index
 exch sub
 dup 10 gt { pop 10} if
 {
 1 add
 2 copy
 get aload pop
 AccumeLineLength
 exec
 } repeat
 3 1 roll pop pop
 DecumeLastLineLength
} bind def
/IncFPC {
 fpc add
 /fpc exch def
} bind def
/DrawFlatPathArray {
 fpc
 0 { 
 dup 2 index
 1 sub
 lt { 
 flatPathArray exch
 newpath
 1 sub DrawFlattendSegment
 gsave
 pathSegProc
 grestore
 newpath
 }
 {
 pop pop
 exit
 } ifelse
 } loop
} bind def
/RecordFirstSubSegment {
 closepathArray 0 pathArray 0 get
 put
 closepathArray 1
 pathArray 0 get aload pop pop
 pathArray 1 get dup length 3 eq {
 aload pop pop
 } {
 newpath
 0 0 moveto
 aload pop exec
 /segmentArray flattenpath MakeFlatPathArray def
 segmentArray 1 get aload pop pop
 } ifelse
 FractionalLine {lineto} 3 array astore
 put
} bind def
/AppendClosePath {
 closepathArray 0 get 2 {lineto} put
 flatPathArray fpc closepathArray 0 get put
 1 IncFPC
 flatPathArray fpc closepathArray 1 get put
 1 IncFPC
} bind def
/RecordCurrentDash {
 /theDash
 currentdash 2 array astore def
 /currentLineLength 0 def
} bind def
/PatternStroke {
	0 setlinecap
 RecordCurrentDash
 /saveFlat currentflat def
 .5 setflat
 /pathArray MakePathArray def
 /closepathArray 2 array def
 /pathLength pathArray length def
 /flatPathArray 513 array def
 /currentLineLength 0 def
 /fpc 0 def
 pathArray pathLength 1 �¡�À �sub get
 length 1 eq {
 /usingClosepath true def
 RecordFirstSubSegment
 /pathLength pathLength 1 sub def
 } {
 /usingClosepath false def
 } ifelse
 0 1 pathLength 1 sub {
 pathArray exch get
 dup length 3 eq {
 fpc 1 add 512 ge {
 DrawFlatPathArray
 fpc 2 ge {
 flatPathArray flatPathArray fpc 2 sub get 0 put
 flatPathArray flatPathArray fpc 1 sub get 1 put
 /fpc 2 def
 }{
 /fpc 0 def
 } ifelse
 } if
 flatPathArray exch fpc exch put
 1 IncFPC
 } {
 dup length 7 eq {
 newpath
 /nToStrip 0 def
 fpc 1 gt {
 flatPathArray fpc 2 sub get aload pop pop m
 flatPathArray fpc 1 sub get aload pop exec
 /nToStrip 2 def
 } {
 fpc 1 eq {
 flatPathArray fpc 1 sub get aload pop exec
 /nToStrip 2 def
 } if
 } ifelse
 aload pop exec
 /segmentArray flattenpath MakeFlatPathArray def
 /segmentArray nToStrip segmentArray StripFromFront def
 segmentArray length fpc add 512 lt {
 flatPathArray fpc segmentArray putinterval
 segmentArray length IncFPC
 } {
 DrawFlatPathArray
 fpc 1 gt {
 flatPathArray flatPathArray fpc 2 sub get 0 exch put
 flatPathArray flatPathArray fpc 1 sub get 1 exch put
 /fpc 2 def
 }{
 /fpc 0 def
 } ifelse
 segmentArray length 512 lt {
 flatPathArray fpc segmentArray putinterval
 segmentArray length IncFPC
 } {
 segmentArray length
 /exitLoop false def
 0 
 {
 2 copy sub
 dup 500 gt {
 pop 500
 } { 
 /exitLoop true def
 } ifelse 
 segmentArray 2 index 2 index getinterval
 flatPathArray fpc 3 -1 roll putinterval
 dup IncFPC
 add 
 exitLoop {
 exit 
 } {
 DrawFlatPathArray
 fpc 1 gt {
 flatPathArray flatPathArray fpc 2 sub get 0 exch put
 flatPathArray flatPathArray fpc 1 sub get 1 exch put
 /fpc 2 def
 }{
 /fpc 0 def
 } ifelse
 } ifelse
 } loop
 } ifelse
 } ifelse
 } if
 } ifelse
 } for
 fpc 0 gt {
 usingClosepath {
 AppendClosePath
 } if
 DrawFlatPathArray
 } if
 saveFlat setflat
} bind def


%%BeginProcSet : rampdelta
/rampdelta {
/len 0 3 -1 roll add def
/i2 0 3 -1 roll add def
/i1 0 3 -1 roll add def
/nRampSteps len cellPenW div cvi 1 add dup 512 gt {pop 512} if def
/rampPenW len nRampSteps div def
rampColors i1 get aload pop c1 astore pop
rampColors i2 get aload pop c2 astore pop
c2 0 get c1 0 get sub nRampSteps div d 0 3 -1 roll put
c2 1 get c1 1 get sub nRampSteps div d 1 3 -1 roll put
c2 2 get c1 2 get sub nRampSteps div d 2 3 -1 roll put
d aload pop
} bind def
%%EndProcSet
%%BeginProcSet : adddelta
/adddelta {
d astore pop
 mycurrentrgbcolor c1 copy pop
c1 0 get d 0 get add c2 0 3 -1 roll put
c1 1 get d 1 get add c2 1 3 -1 roll put
c1 2 get d 2 get add c2 2 3 -1 roll put
c2 aload pop setrgbcolor
c2 mycurrentrgbcolor copy pop
} bind def
%%EndProcSet
%%BeginProcSet : rampline
/rampline {
segbox ulx get rampPenW add segbox ulx 3 -1 roll put
segbox llx get rampPenW add segbox llx 3 -1 roll put
segbox ulx get segbox uly get moveto
segbox llx get segbox lly get lineto
delta aload pop adddelta stroke
}bind def
%%EndProcSet
%%BeginProcSet : slantrampseg
/slantrampseg {
gsave newpath
segbox ulx get segbox urx get sub abs
rampdelta delta astore pop
segbox ulx get rampPenW .5 mul sub segbox ulx 3 -1 roll put
segbox llx get rampPenW .5 mul sub segbox llx 3 -1 roll put
rampColors exch get aload mycurrentrgbcolor copy pop setrgbcolor
rampPenW setlinewidth nRampSteps {rampline} repeat
grestore
}bind def
%%EndProcSet
%%BeginProcSet : flipramp
/flipramp {
rampColors 0 get rampColors 3 get rampColors 0 3 -1 roll put rampColors 3 3 -1 roll put
rampColors 1 get rampColors 2 get rampColors 1 3 -1 roll put rampColors 2 3 -1 roll put
} bind def
%%EndProcSet
%%BeginProcSet : leftrbox
/leftrbox {
rbox segbox copy pop	
rbox urx get rbox ulx get sub
flipRatio mul dup 
segbox ulx get add segbox urx 3 -1 roll put
segbox llx get add segbox lrx 3 -1 roll put
} bind def
%%EndProcSet
%%BeginProcSet : rightrbox
/rightrbox {
rbox segbox copy pop	
rbox urx get rbox ulx get sub
flipRatio mul dup 
segbox ulx get add segbox ulx 3 -1 roll put
segbox llx get add segbox llx 3 -1 roll put
} bind def
%%EndProcSet
%%BeginProcSet : drawslantramp
/drawslantramp {
segbox urx get segbox ulx get sub 3 div dup dup dup dup dup dup dup dup dup
segbox ulx get add segbox urx 3 -1 roll put
segbox llx get add segbox lrx 3 -1 roll put
segbox aload pop
0 0 1 slantrampseg
segbox astore pop
segbox ulx get add segbox ulx 3 -1 roll put
segbox llx get add segbox llx 3 -1 roll put
segbox urx get add segbox urx 3 -1 roll put
segbox lrx get add segbox lrx 3 -1 roll put
segbox aload pop
1 1 2 slantrampseg
segbox astore pop
segbox ulx get add segbox ulx 3 -1 roll put
segbox llx get add segbox llx 3 -1 roll put
segbox urx get add segbox urx 3 -1 roll put
segbox lrx get add segbox lrx 3 -1 roll put
2 2 3 slantrampseg
}bind def
%%EndProcSet
%%BeginProcSet : tan
/tan {
dup sin exch cos div
}bind def
%%EndProcSet
%%BeginProcSet : rampbox
/rampbox {
pbox top get dup rbox uly 3 -1 roll put rbox ury 3 -1 roll put
pbox left get dup rbox ulx 3 -1 roll put rbox llx 3 -1 roll put
pbox bottom get dup rbox lly 3 -1 roll put rbox lry 3 -1 roll put
pbox right get dup rbox urx 3 -1 roll put rbox lrx 3 -1 roll put
}bind def
%%EndProcSet
%%BeginProcSet : rampbox
/LoadSegBox {
4 copy
segbox llx 6 -1 roll put
segbox lly 5 -1 roll put
segbox lrx 4 -1 roll put
segbox lry 6 -1 roll put
segbox urx 5 -1 roll put
segbox ury 3 -1 roll put
segbox ulx 4 -1 roll put
segbox uly 3 -1 roll put
} bind def
/TransToCenter {
gsave
flattenpath
pathbbox
grestore
2 index
sub 2.0 div exch
3 index sub 2.0 div
4 -1 roll add
3 1 roll add
translate
} bind def
/RotRampGrad {
gsave
TransToCenter
-1.0 mul 180.0 add rotate
flattenpath
pathbbox 
clip
newpath
LoadSegBox
flipRatio 1 lt dup{flipramp}if flipRatio 0 gt and
{
/flipRatio 1.0 flipRatio sub def
segbox rbox copy pop leftrbox drawslantramp flipramp rightrbox drawslantramp
}
{drawslantramp} ifelse
grestore
} bind def
/bbg {
pbox exch get
} bind def
%%BeginProcSet : DR
/DR {		% Directional ramp
/workingMatrix mstore def
objectCord setmatrix
flipramp
gsave
flattenpath pathbbox
grestore
pbox bottom 3 -1 roll put pbox right 3 -1 roll put pbox top 3 -1 roll put pbox left 3 -1 roll put
rampAngle RotRampGrad
RF
workingMatrix setmatrix
}bind def
%%EndProcSet
%%BeginProcSet : ramparc
/ramparc {
gsave
circum rampdelta delta astore pop
/rampPenW 60.0 nRampSteps div def
/ang1 exch rampAngle sub def 
/ang2 rampPenW ang1 add def 
rampColors exch get aload mycurrentrgbcolor copy pop setrgbcolor 1 setlinewidth
nRampSteps {ramparcseg}repeat
grestore
}bind def
%%EndProcSet
%%BeginProcSet : ramparcseg
/ramparcseg {
newpath
rampcenter aload pop moveto
rampcenter aload pop rampradius ang2 ang1 arcn fill
/ang1 ang2 def 
/ang2 ang2 rampPenW add def
delta aload pop adddelta
}bind def
%%EndProcSet
/GetRadius {
rbox urx get rbox llx get sub 2 div rampcenter 0 get abs add dup mul
rbox lly get rbox ury get sub 2 div rampcenter 1 get abs add dup mul
add sqrt
} bind def
%%BeginProcSet : circularRamp
/circularRamp {
rampbox
/rampradius GetRadius def
CalcCrcm
flipramp
0 0 0 1 ramparc
1 60 1 2 ramparc
2 120 2 3 ramparc
flipramp
0 180 0 1 ramparc
1 240 1 2 ramparc
2 300 2 3 ramparc
}bind def
%%EndProcSet
/GetCircumf {
2.0 mul 3.1415926 mul
} bind def
/CalcCrcm {
rampradius GetCircumf
/circum exch 6.0 div def
} bind def
%%BeginProcSet : CR
/CR {
gsave
clip
MTC currentmatrix pop
CTM setmatrix
flattenpath
pathbbox pbox bottom 3 -1 roll put pbox right 3 -1 roll put pbox top 3 -1 roll put pbox left 3 -1 roll put
pbox left get pbox right get sub abs 2 div 
pbox left get add rampcenter 0 get add rampcenter 0 3 -1 roll put
pbox top get pbox bottom get sub abs 2 div
pbox top get add rampcenter 1 get add rampcenter 1 3 -1 roll put
circularRamp
MTC setmatrix
grestore
RF
}bind def
%%EndProcSet
%%BeginProcSet : shaperamp
/SBR {
gsave
clip
/workingMatrix mstore def
objectCord setmatrix
flattenpath
/BaseBox pathbbox 4 array astore def
/len BaseBox 2 get BaseBox 0 get sub dup mul
BaseBox 3 get BaseBox 1 get sub dup mul
add sqrt
12.0 div
def
/EndBox
BaseBox aload pop
3 -1 roll sub
3 1 roll
exch sub
/dbx exch def
/dby exch def
BaseBox aload pop pop pop
/blly exch def
/bllx exch def
sbox 0 get 100.0 div dby mul blly add
sbox 1 get 100.0 div dbx mul bllx add
sbox 2 get 100.0 div dby mul blly add
sbox 3 get 100.0 div dbx mul bllx add
exch
4 -2 rol�¡�À �l
exch
4 -2 roll
4 array astore
def
BaseBox EndBox ShapeBurst
workingMatrix setmatrix
grestore
} bind def
%%EndProcSet
/GetBoxCenter {
2 index
sub 2.0 div
3 -1 roll add
3 1 roll
1 index sub
2.0 div add
exch
} bind def
/GetInterBox {
/boxInter exch def
4 1 7 {
-1 roll
7 index
} for
sub boxInter mul
8 -1 roll add
7 1 roll
sub boxInter mul
7 -1 roll add
6 1 roll
sub boxInter mul
6 -1 roll add
5 1 roll
sub boxInter mul
5 -1 roll add
4 1 roll
} bind def
/GetBoxCenterDeltas {
GetBoxCenter
6 2 roll
GetBoxCenter
3 -1 roll exch sub
3 1 roll sub
exch
} bind def
/GetBoxCornerDeltas {
pop pop
4 2 roll pop pop
3 -1 roll sub
3 1 roll exch sub
exch
} bind def
%%BeginProcSet : getpath 
/getpath {
/k 0 def
{/k k 1 add def pop pop}{/k k 1 add def pop pop}{/k k 1 add def pop pop pop pop pop pop}{}pathforall
/pfa k array def
/k 0 def
{{moveto} 3 array astore pfa k 3 -1 roll put /k k 1 add def}
{{lineto} 3 array astore pfa k 3 -1 roll put /k k 1 add def}
{{curveto} 7 array astore pfa k 3 -1 roll put /k k 1 add def}
{}pathforall
}bind def
%%EndProcSet
/ShapeBurst {
getpath
newpath
/SBERect exch 4 array copy def
/SBBRect exch 4 array copy def
/interRect1 SBBRect aload pop SBERect aload pop .3333333 GetInterBox 4 array astore def
/interRect2 SBBRect aload pop SBERect aload pop .6666666 GetInterBox 4 array astore def
0 0 1 SBBRect interRect1 ShapeBurstSeg
msave
interRect1 0 get interRect1 1 get translate
SBBRect aload pop interRect1 aload pop GetBoxesRatio scale
SBBRect 0 get -1.0 mul SBBRect 1 get -1.0 mul translate
1 1 2 interRect1 interRect2 ShapeBurstSeg
mrestore
msave
interRect2 0 get interRect2 1 get translate
SBBRect aload pop interRect2 aload pop GetBoxesRatio scale
SBBRect 0 get -1.0 mul SBBRect 1 get -1.0 mul translate
2 2 3 interRect2 SBERect ShapeBurstSeg
mrestore
} bind def
/ShapeBurstSeg {
/sbr1 exch 4 array copy def
/sbr0 exch 4 array copy def
/blx sbr0 0 get def
/bly sbr0 1 get def
len rampdelta delta astore pop
sbr0 aload pop sbr1 aload pop GetBoxesRatio
/ratioY exch def
/ratioX exch def
sbr0 aload pop sbr1 aload pop GetBoxCornerDeltas
/dlly exch nRampSteps div def
/dllx exch nRampSteps div def
/scaleStepX 1.0 ratioX sub nRampSteps div def
/scaleStepY 1.0 ratioY sub nRampSteps div def
/currentScaleX 1.0 scaleStepX sub def
/currentScaleY 1.0 scaleStepY sub def
/translationX blx dllx add def
/translationY bly dlly add def
/currentScaleX 1.0  def
/currentScaleY 1.0  def
/translationX blx def
/translationY bly def
rampColors exch get aload mycurrentrgbcolor copy pop setrgbcolor
nRampSteps {
msave
translationX translationY translate
currentScaleX currentScaleY scale
blx -1.0 mul bly -1.0 mul translate
pfa {aload pop exec} forall fill
delta aload pop adddelta
/translationX translationX dllx add def
/translationY translationY dlly add def
/currentScaleX currentScaleX scaleStepX sub def
/currentScaleY currentScaleY scaleStepY sub def
mrestore
} repeat
msave
translationX translationY translate
currentScaleX currentScaleY scale
blx -1.0 mul bly -1.0 mul translate
pfa {aload pop exec} forall fill
mrestore
} bind def
%%EndProlog
initmsaverestore
/tctm matrix currentmatrix def
tctm RoundMatrix setmatrix
/patternMatrix mstore def
10 setmiterlimit
2 setlinecap
newpath
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
2.000 4.712 690.687 151.703 0.000 0.000 130.082 75.843 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
2.000 4.712 249.664 -28.851 0.000 0.000 351.000 496.000 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
2.000 4.712 -15.812 181.203 0.000 0.000 179.082 99.843 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/PF {fill} def
/LC {0.900 0.900 0.900 setrgbcolor } def
/SS { setlinewidth SD stroke} def
/PC {0.800 0.800 0.800 setrgbcolor } def
/PF {gsave fill grestore} def
2.000 4.712 359.664 100.152 0.000 0.000 162.000 266.000 rect
%@EndRect
%@BeginText
save
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%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
1 4.712 751.332 144.144 0.000 0.000 14.503 67.335 rect
%@EndRect
gsave
177.812 758.583 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) plain F
0.000 0.000 0.000 setrgbcolor 
(E) -33.355 2.000 S
(D) -25.351 2.000 S
(O) -16.685 2.000 S
(S) -7.351 2.000 S
( ) 0.652 2.000 S
(L) 3.986 2.000 S
(Z) 11.316 2.000 S
(P) 18.646 2.000 S
(F) 26.650 2.000 S
grestore
%@EndText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
0.500 setlinewidth
212.144 670.667 moveto
/Triangular 10.625 5.312 false 90.006 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 212.144 671.667 212.144 717.667 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
0.500 setlinewidth
226.152 123.667 moveto
/Triangular 10.625 5.312 false 90.009 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 226.140 307.156 226.152 124.667 Line
%@EndLine
%@BeginText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 591.085 327.054 0.000 0.000 14.000 119.007 rect
%@EndRect
gsave
386.558 598.085 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(D) -58.965 3.000 S
(a) -50.299 3.000 S
(t) -43.625 3.000 S
(a) -39.629 3.000 S
( ) -32.956 3.000 S
(A) -29.622 3.000 S
(r) -20.956 3.000 S
(c) -16.286 3.000 S
(h) -9.612 3.000 S
(i) -2.282 3.000 S
(v) 1.051 3.000 S
(e) 7.725 3.000 S
( ) 14.399 3.000 S
(F) 17.733 3.000 S
(a) 25.063 3.000 S
(c) 31.737 3.000 S
(i) 38.411 3.000 S
(l) �¡�À �41.745 3.000 S
(i) 45.079 3.000 S
(t) 48.413 3.000 S
(y) 52.409 3.000 S
grestore
%@EndText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 503.164 173.652 0.000 0.000 41.000 63.000 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 437.664 222.152 0.000 0.000 41.000 63.000 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
0.500 setlinewidth
191.203 375.042 moveto
/Triangular 10.625 5.312 false 90.006 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 191.203 376.042 191.203 430.042 Line
%@EndLine
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 363.539 179.707 0.000 0.000 8.000 8.000 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 347.039 179.207 0.000 0.000 8.000 8.000 rect
%@EndOval
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 343.843 168.101 0.000 0.000 22.238 40.125 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 346.523 170.007 0.000 0.000 17.019 35.964 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 357.066 181.847 0.000 0.000 10.917 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 197.390 365.460 189.714 368.878 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 193.640 362.640 183.062 362.636 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 187.500 356.878 187.500 368.035 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 191.933 357.601 184.429 365.875 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 191.914 367.238 183.167 358.156 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 361.328 186.093 0.000 0.000 2.914 3.074 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 340.617 181.832 0.000 0.000 10.914 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 197.390 343.453 189.714 340.035 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 193.640 346.375 183.062 346.371 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 187.500 352.125 187.500 340.972 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 191.031 350.511 183.527 342.230 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 192.617 340.976 184.769 349.250 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 344.765 186.093 0.000 0.000 2.914 3.074 rect
%@EndOval
%
%tfEndGrp
%
%
%tfEndGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@�¡�À �BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 233.648 430.167 191.648 430.167 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 211.644 475.167 211.644 491.167 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
0.500 setlinewidth
234.644 474.167 moveto
/Triangular 10.625 5.312 false 177.523 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 233.645 474.211 211.644 475.167 Line
%@EndLine
%@BeginText
restore
save
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%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 471.167 185.636 0.000 0.000 11.000 27.007 rect
%@EndRect
gsave
199.140 476.667 T translate
-270.019  rotate
1 1 scale
9.000 (_Helvetica-BoldOblique) plain F
0.000 0.000 0.000 setrgbcolor 
(P) -12.863 2.000 S
(D) -6.860 2.000 S
(S) -0.360 2.000 S
(s) 5.642 2.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 395.085 173.554 0.000 0.000 11.000 27.007 rect
%@EndRect
gsave
187.058 400.585 T translate
-270.019  rotate
1 1 scale
9.000 (_Helvetica-BoldOblique) fess
0.000 0.000 0.000 setrgbcolor 
(P) -12.945 2.000 S
(D) -6.942 2.000 S
(S) -0.442 2.000 S
(s) 5.560 2.000 S
grestore
%@EndText
%@BeginText
restore
save
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/egrave/ecircumflex/edieresis/iacute/igrave/icircumflex/idieresis/ntilde
/oacute/ograve/ocircumflex/odieresis/otilde/uacute/ugrave/ucircumflex
/udieresis/dagger/degree/cent/sterling/section/bullet/paragraph/germandbls
/registered/copyright/trademark/acute/dieresis/.notdef/AE/Oslash
/.notdef/plusminus/.notdef/.notdef/yen/mu/.notdef/.notdef
/.notdef/.notdef/.notdef/ordfeminine/ordmasculine/.notdef/ae/oslash
/questiondown/exclamdown/logicalnot/.notdef/florin/.notdef/.notdef
/guillemotleft/guillemotright/ellipsis/.notdef/Agrave/Atilde/Otilde/OE/oe
/endash/emdash/quotedblleft/quotedblright/quoteleft/quoteright/divide
/.notdef/ydieresis/Ydieresis/fraction/currency/guilsinglleft/guilsinglright
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%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 66.585 189.054 0.000 0.000 14.000 83.007 rect
%@EndRect
gsave
230.558 73.585 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) plain F
0.000 0.000 0.000 setrgbcolor 
(E) -41.445 3.000 S
(G) -33.441 3.000 S
(S) -24.107 3.000 S
( ) -16.103 3.000 S
(E) -12.769 3.000 S
(l) -4.765 3.000 S
(e) -1.431 3.000 S
(m) 5.242 3.000 S
(e) 15.912 3.000 S
(n) 22.585 3.000 S
(t) 29.916 3.000 S
(s) 33.912 3.000 S
grestore
%@EndText
%@BeginText
restore
save
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/Udieresis/aacute/agrave/acircumflex/adieresis/atilde/aring/ccedilla/eacute
/egrave/ecircumflex/edieresis/iacute/igrave/icircumflex/idieresis/ntilde
/oacute/ograve/ocircumflex/odieresis/otilde/uacute/ugrave/ucircumflex
/udieresis/dagger/degree/cent/sterling/section/bullet/paragraph/germandbls
/registered/copyright/trademark/acute/dieresis/.notdef/AE/Oslash
/.notdef/plusminus/.notdef/.notdef/yen/mu/.notdef/.notdef
/.notdef/.notdef/.notdef/ordfeminine/ordmasculine/.notdef/ae/oslash
/questiondown/exclamdown/logicalnot/.notdef/florin/.notdef/.notdef
/guillemotleft/guillemotright/ellipsis/.notdef/Agrave/Atilde/Otilde/OE/oe
/endash/emdash/quotedblleft/quotedblright/quoteleft/quoteright/divide
/.notdef/ydieresis/Ydieresis/fraction/currency/guilsinglleft/guilsinglright
/fi/fl/daggerdbl/periodcentered/quotesinglbase/quotedblbase/perthousand
/Acircumflex/Ecircumflex/Aacute/Edieresis/Egrave/Iacute/Icircumflex
/Idieresis/Igrave/Oacute/Ocircumflex/.notdef/Ograve/Uacute/Ucircumflex
/Ugrave/dotlessi/circumflex/tilde/macron/breve/dotaccent/ring/cedilla
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%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 235.085 203.554 0.000 0.000 12.000 28.007 rect
%@EndRect
gsave
217.558 241.085 T translate
-270.019  rotate
1 1 scale
10.000 (_NewCenturySchlbk-Bold) plain F
0.000 0.000 0.000 setrgbcolor 
(P) -13.945 2.000 S
(D) -6.357 2.000 S
(S) 1.972 2.000 S
(s) 8.642 2.000 S
grestore
%@EndText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ 
0.500 setlinewidth
296.566 311.085 moveto
/Triangular 10.625 5.312 false 270.020 DrawArrowHead
} bind def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 296.566 310.085 296.570 125.085 Line
%@EndLine
%@BeginText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 152.085 274.554 0.000 0.000 12.000 30.007 rect
%@EndRect
gsave
289.558 158.085 T translate
-270.019  rotate
1 1 scale
10.000 (_NewCenturySchlbk-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(D) -14.945 2.000 S
(E) -6.615 2.000 S
(D) 0.972 2.000 S
(s) 9.302 2.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  �¡�À �5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 691.085 189.554 0.000 0.000 12.000 28.007 rect
%@EndRect
gsave
203.558 697.085 T translate
-270.019  rotate
1 1 scale
10.000 (_NewCenturySchlbk-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(P) -13.945 2.000 S
(D) -6.357 2.000 S
(S) 1.972 2.000 S
(s) 8.642 2.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 744.085 176.554 0.000 0.000 33.000 57.007 rect
%@EndRect
gsave
205.058 760.585 T translate
-270.019  rotate
1 1 scale
9.000 (_NewCenturySchlbk-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(\() -27.945 -9.000 S
(P) -24.442 -9.000 S
(r) -17.613 -9.000 S
(o) -12.942 -9.000 S
(d) -7.444 -9.000 S
(u) -1.441 -9.000 S
(c) 4.723 -9.000 S
(t) 9.729 -9.000 S
(i) 13.561 -9.000 S
(o) 16.892 -9.000 S
(n) 22.389 -9.000 S
0.000 0.000 0.000 setrgbcolor 
(D) -27.945 0.000 S
(a) -20.448 0.000 S
(t) -14.950 0.000 S
(a) -11.118 0.000 S
0.000 0.000 0.000 setrgbcolor 
(P) -27.945 9.000 S
(r) -21.116 9.000 S
(o) -16.444 9.000 S
(c) -10.947 9.000 S
(e) -5.941 9.000 S
(s) -0.773 9.000 S
(s) 3.726 9.000 S
(i) 8.226 9.000 S
(n) 11.557 9.000 S
(g) 17.722 9.000 S
(\)) 23.220 9.000 S
grestore
%@EndText
%@BeginText
restore
save
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%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 366.085 268.554 0.000 0.000 14.000 74.007 rect
%@EndRect
gsave
305.558 373.085 T translate
-270.019  rotate
1 1 scale
12.000 (_Helvetica-Bold) plain F
0.000 0.000 0.000 setrgbcolor 
(D) -36.945 3.000 S
(a) -28.279 3.000 S
(t) -21.605 3.000 S
(a) -17.609 3.000 S
( ) -10.935 3.000 S
(A) -7.601 3.000 S
(r) 1.064 3.000 S
(c) 5.734 3.000 S
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(i) 19.738 3.000 S
(v) 23.072 3.000 S
(e) 29.746 3.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 454.085 228.554 0.000 0.000 12.000 52.007 rect
%@EndRect
gsave
254.558 460.085 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(T) -25.500 2.000 S
(a) -19.392 2.000 S
(p) -13.830 2.000 S
(e) -7.722 2.000 S
( ) -2.160 2.000 S
(C) 0.617 2.000 S
(o) 7.839 2.000 S
(p) 13.947 2.000 S
(y) 20.056 2.000 S
grestore
%@EndText
%@BeginText
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/LC {} def
/SS {pop} def
/PF {} def
/PC {} def
0.000 4.712 525.585 183.054 0.000 0.000 12.000 37.007 rect
%@EndRect
gsave
201.558 531.585 T translate
-270.019  rotate
1 1 scale
10.000 (_Helvetica-Bold) fess
0.000 0.000 0.000 setrgbcolor 
(A) -18.445 1.000 S
(r) -11.223 1.000 S
(c) -7.332 1.000 S
(h) -1.770 1.000 S
(i) 4.337 1.000 S
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grestore
%@EndText
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 249.644 188.128 0.000 0.000 8.000 8.000 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 233.144 187.628 0.000 0.000 8.000 8.000 rect
%@EndOval
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 229.953 176.519 0.000 0.000 22.238 40.125 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 232.628 178.425 0.000 0.000 17.019 35.964 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 243.171 190.265 0.000 0.000 10.917 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 205.812 251.566 198.136 254.984 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 202.058 248.746 191.484 248.746 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 195.917 242.992 195.917 254.144 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 200.351 243.710 192.847 251.984 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewi�¡�À �dth SD stroke} def
0.500 200.335 253.343 191.585 244.269 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 247.433 194.511 0.000 0.000 2.914 3.074 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 226.707 190.265 0.000 0.000 10.917 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 205.812 229.558 198.136 226.140 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 202.058 232.480 191.484 232.480 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 195.917 238.238 195.917 227.082 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 199.453 236.617 191.945 228.343 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 201.035 227.082 193.187 235.359 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 230.871 194.511 0.000 0.000 2.914 3.074 rect
%@EndOval
%
%tfEndGrp
%
%
%tfEndGrp
%
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 162.644 258.128 0.000 0.000 8.000 8.000 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 146.144 257.628 0.000 0.000 8.000 8.000 rect
%@EndOval
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 142.953 246.519 0.000 0.000 22.238 40.125 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 145.628 248.425 0.000 0.000 17.019 35.964 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 156.171 260.265 0.000 0.000 10.917 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 275.816 164.566 268.140 167.984 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 272.062 161.746 261.488 161.746 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 265.921 155.992 265.921 167.144 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 270.355 156.710 262.851 164.984 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 270.339 166.343 261.589 157.269 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 160.433 264.511 0.000 0.000 2.914 3.074 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 139.707 260.265 0.000 0.000 10.917 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 275.816 142.558 268.140 139.140 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave�¡�À � fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 272.062 145.480 261.488 145.480 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 265.921 151.238 265.921 140.082 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 269.457 149.617 261.949 141.343 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 271.039 140.082 263.191 148.359 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 143.871 264.511 0.000 0.000 2.914 3.074 rect
%@EndOval
%
%tfEndGrp
%
%
%tfEndGrp
%
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 704.644 223.128 0.000 0.000 8.000 8.000 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {} def
/PC {} def
1.000 4.712 688.144 222.628 0.000 0.000 8.000 8.000 rect
%@EndOval
%
%tfBegGrp
%
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 684.953 211.519 0.000 0.000 22.238 40.125 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginRect
/RT {SR} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 687.628 213.425 0.000 0.000 17.019 35.964 rect
%@EndRect
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 698.171 225.265 0.000 0.000 10.917 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 240.808 706.566 233.132 709.984 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 237.054 703.746 226.480 703.746 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 230.914 697.992 230.914 709.144 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 235.347 698.710 227.843 706.984 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 235.332 708.343 226.582 699.269 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 702.433 229.511 0.000 0.000 2.914 3.074 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
3.000 4.712 681.707 225.265 0.000 0.000 10.917 11.511 rect
%@EndOval
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
1.000 240.808 684.558 233.132 681.140 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 237.054 687.480 226.480 687.480 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 230.914 693.238 230.914 682.082 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 234.449 691.617 226.941 683.343 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginLine
/ArrowType{ } def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PF {gsave fill grestore} def
/SS {setlinewidth SD stroke} def
0.500 236.031 682.082 228.183 690.359 Line
%@EndLine
%@BeginRuler
%@  1.7716535433070865760e+0 viewScale
%@  5.6444444444444441530e-1 realScale
%@ 16 realDivs
%@ 0400 rulerFormat
%@EndRuler
%@BeginOval
/RT {E} def
/SD {} def
/SS {setlinewidth SD stroke} def
/LC {0.000 0.000 0.000 setrgbcolor } def
/PC {1.000 1.000�¡�À�º 1.000 setrgbcolor } def
/PF {gsave fill grestore} def
1.000 4.712 685.871 229.511 0.000 0.000 2.914 3.074 rect
%@EndOval
%
%tfEndGrp
%
%
%tfEndGrp
%
%
%tfEndGrp
%
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The archive physical media are stored in an environmentally controlled, secure facility.  Physical media are tested periodically and reproduced as necessary to ensure data integrity and continued reliable storage.  On a periodic basis, the data archive catalog is stored on physical media in the archive.

3.3.2  DAF Data Archive Data Retrieval and Distribution Operations

Retrievals from the data archive are based on requests from DAACs.  Requests for retrieval of archive data are made to the EDOS LZPF.  Since the EDOS data archive provides a backup to the DAAC archive, retrieval requests are assumed to be infrequent.

Retrieved PDSs are sent to the DAAC via tape in the same format in which the DAAC originally received the data.  Requests for archive data are expected to be primarily on an instrument basis and based on PDS or DEDS-ID, time, APID, and SCID.  The catalog is used to identify the location and physical media that the PDSs are recorded on.  All of the PDSs on the physical media, containing the requested PDS, are copied to another physical media and are shipped to the DAAC requesting replacement.  DAAC requests will also be performed periodically to exercise this interface.

3.4
SEF Services and Operations

SEF services and operations include the EDOS sustaining engineering and SEF system support operations.

3.4.1
Engineering Support Operations

The EDOS engineering support operations provide hardware and software maintenance, new EGS element integration, technology insertion, support plan maintenance, and system capability upgrades.  This capability consists of system configurations functionally equivalent to the GSIFs and LZPF.  The engineering support capability has reduced operational availability as compared to the operational systems.

3.4.1.1  New EGS Element Integration

The engineering support capability is utilized by system engineers to analyze new EGS element requirements to determine if current system capabilities are adequate.  If they are inadequate, a system upgrade must be performed as described in Section 3.4.1.2.  New service requirements are analyzed to develop new system configuration data which is integrated into the                sustaining engineering capability for test and analysis.  The engineering support IT&V capability is used to test the new system configurations.

After successful completion of these tests, installation of the changes to the operational system are coordinated with the EDOS operational facilities. Testing of the operational systems at the operational facility is under the control of EDOS personnel.  The engineering support capability performs the transfer of the new system configuration data to the operational systems.

3.4.1.2  Technology Insertion and Capability Upgrades

EDOS provides a long-term, multi-spacecraft support capability which is designed to be modular and expandable.  The engineering support capability is used to evaluate system upgrade approaches in support of integration of new service requirements, system performance enhancements, and life-cycle cost reductions.

System upgrade approaches include incremental expansion of the existing configuration, and insertion of new hardware and software products.  The capability to prototype new hardware and software technologies is provided. The new hardware and software are integrated and tested using the engineering support capabilities.

3.4.1.3  Service Support Plan Maintenance

EDOS receives strategic planning information from EOS and maintains reference information necessary to integrate new EGS elements into EDOS  operations, including the following:

a.
Developing a strategic planning template that identifies mission characteristics needed to determine new mission requirements

b.
Generating and maintaining EGS element requirements in a Service Support Plan

During a new EGS element planning period, a Service Support Plan is developed by EDOS sustaining engineering personnel which contains service requirements in a form from which system requirements can be derived.  A service account file is established for each new EOS spacecraft and includes an EDOS Service Support Plan, Service Reports, and spacecraft mission schedule.  The Service Support Plan describes the EDOS, EBnet, and related data delivery services that will support the EGS elements' requirements and includes the following information:

a.
EGS element ID

b.
EGS element mailing address

c.
EGS element telephone point of contact

d.
Forward link CCSDS service requirements

e.
Return link CCSDS service requirements

f.
Ground communications requirements

g.
Real-time processing requirements

h.
Rate buffering requirements

i.
Playback processing requirements

j.
Production data processing requirements

k.
Expedited data processing requirements

l.
EGS element security requirements

m.
Reporting requirements

3.4.2 
System Support Services

System support services include hardware maintenance and logistics support, library services, configuration management, training, IT&V, fault isolation, configuration management, data management, and library services.

3.4.2.1 
System Support Operations

The SEF system support capability provides IT&V and fault analysis resources to support the verification of SEF operational readiness and to ensure that system changes are correctly implemented and integrated.  IT&V capabilities, which supplement and extend the built-in test capabilities of the SEF operational functions, are used to support SEF functional and performance requirements testing, internal and external interface testing, and regression testing.  IT&V support tools include simulators, on-line recorders, analyzers, and the generation, import, and management of test data.

The SEF system support capability provides the tools to support the SEF maintenance activities. 

3.4.2.2  Hardware Maintenance and Logistics Operations

Hardware maintenance support services provide administrative functions to manage fault reports (including status/resolution) and schedule hardware maintenance activities.  A terminal will be provided by the MO&DSD ILS which provides access to the ILS for hardware logistics support.

3.4.2.3.  Library and History Data Operations

The SEF system support capability provides the library services and historical data store.  The EDOS library service is responsible for storing, tracking, and managing all EDOS project documentation.  All managed documents are logged in the document catalog.  Users may query the document catalog to obtain listings of EDOS documents that meet specified search criteria.  When practical, all documents are maintained in on-line storage, where users may view them on-line.  The location of documents that are available to EDOS only in hardcopy form is maintained in the document catalog.  Library documentation includes at a minimum the following:

a.
All project documentation

b.
System design specifications

c.
System description documents

d.
User guides

e.
All system software and utilities

f.
Software code listings

g.
Software program design language listings

h.
Software release configuration information

i.
Test plans

j.
Test procedures

k.
Test reports

l.
All operations and maintenance documentation

m.
Operations procedures

n.
Training manuals

o.
Maintenance manuals, including hardware drawings and manuals

p.
Operations management history data

q.
Directory information

EDOS operations management data are retained at the LZPF for 1 year. Operations management data is a generic term used to describe any data that are used to manage EDOS operations and its interfaces.  After 1 year, the operations management data are considered history data and are transferred to a centralized historical data store and are available  for up to 20 years.

3.4.2.4 Configuration Management Operations

The SEF system support capability provides a configuration management capability which maintains configuration data for hardware and software. These data include the unique ID for each hardware configuration item (CI) 

and each hardware line replaceable unit (LRU), its status (primary, backup,

available, out-of-service), its most recent break-and-entry date, and its location.  These data also include the unique ID for each software CI and software module, including its version number, the date of its latest modification, and its location.  Configuration management is done for multiple baselines, including the following:

a.
Current hardware/software configurations

b.
Previous hardware/software configurations

c.
Approved, but not deployed, hardware/software configurations

d.
System test configuration management baseline

e.
Test configuration management baseline for each component

Configuration management services include automated software configuration control procedures and configuration management accounting functions to generate change reports and maintain up-to-date configuration lists of all configuration items.

3.4.2.5 Training Operations

The SEF system support capability provides training development support for new EDOS operators and for major changes in operations because of upgrades.  The engineering support capability is used for training prior to on‑the‑job training performed on operational systems.  Additional training is provided either at the operational facility or by the vendor or contractor at their site.  
3.5
Security Operations

EDOS incorporates security measures to safeguard facilities, systems, and data in accordance with NASA, GSFC, and MO&DSD policies and guidelines as documented in the EDOS Security Plan.  These measures, an integral part of the EDOS operations environment, are most visible to system operators and others who work in EDOS facilities.

Measures ensuring the integrity of EDOS data and system files are integrated into all EDOS facilities to protect against inadvertent or deliberate unauthorized access, modification, damage, loss, and sabotage. These measures include audit trails and standard file backup procedures and schedules. Countermeasures to detect and limit the impact of viruses, worms, and similar mechanisms are also incorporated.

All EDOS system operations including all external interfaces, regardless of their locations, are subject to the system access authorization procedures and data restrictions and are required to use EDOS services and functions through designated user interfaces.  Passwords and other access controls, including those for system management functions, are designed to identify and stop all attempts to circumvent them through operating systems and other system components.  EDOS provides capabilities for maintaining service authorization lists and for recording all requests for access to the service.

3.6
EDOS External Interfaces

The following subsections describe each of the external interfaces of EDOS. EDOS external interfaces are shown in Figures 2–2 and 3-6.

3.6.1
Space/Ground Communications

The following subsections address the interfaces EDOS shares with external systems to support space/ground data communications.

3.6.1.1  Interfaces to EOS Spacecraft

The EOS spacecraft that are supported by EDOS employ CCSDS standard protocols on the forward and return link. The interfaces between EDOS and EOS spacecraft is as specified by the CCSDS recommendations.  Appendix A provides an overview of the CCSDS protocols. Detailed descriptions of these protocols are provided in CCSDS documentation.

The LZPF extracts CLCWs from the CVCDUs of the return link VC and sends the CLCW to the EOC in support of telecommand command operations procedures.

3.6.1.2  Interfaces to the TGTs

The SN provides connectivity between the EOS spacecraft and EDOS for return link and forward link data.  The LZPF interfaces with the TGTs to exchange both forward and low rate return link data and clock.  The GSIF interfaces with the TGT to receive high rate return link data and clock.

EDOS and the SN will establish port configurations for the transfer of data between the TGTs and the GSIF.  The TGT-EBnet interface will not be configured by EDOS.  Configuration for specific SCSs are controlled by the SN schedule data received by the LZPF from the EOC.  EDOS receives return link data and clock from the TGT.  On the forward link, EDOS provides the data and clock signal.

EDOS provides the capability to log all data inputs and outputs to support fault isolation.

3.6.1.3  Interfaces to AGS, SGS, and WOTS
The interfaces to the AGS, SGS, and WOTS for the receipt of forward and lowrate return link data are assumed to be functionally identical to the TGT interfaces with the LZPF and are used for contingency situations.

3.6.1.4  Interfaces to EOSDIS Ground Terminals
The EOSDIS ground terminals will provide the primary communications link 

between the EOS spacecraft and EDOS for transmission of high rate return link data starting with Pre-launch activities of the EOS PM-1 spacecraft.  The SN will remain a routine interface for transmission of forward link and receipt of low rate return link data.  The EDOS GSIFs at Norway and Alaska interface with the local EGTs to receive high rate return link data and clock.  The LZPF interfaces with the EGTs via Ebnet to exchange forward and low rate return link data and clock.  The WSC GSIF also receives time reference 

data that is used internally by the GSIF and is additionally converted to a serial clock signal and transferred to the LZPF for low rate return link processing.

EDOS will establish GSIF port configurations for the transfer of data between an EGT and a GSIF.  The EGT-EBnet interface will not be configured by EDOS. Configuration for specific SCSs are controlled by schedule data received by the LZPF from the EOC.  The LZPF receives return link data and clock from the EGT.
EDOS provides the capability to log all data inputs and outputs, including the EGT data interface at the LZPF,  to support fault isolation.

3.6.2
Ground/Ground Interfaces

The following subsections describe the interfaces EDOS shares with external systems to support ground/ground data communications.

3.6.2.1  Interfaces to EBnet

EDOS interfaces with EBnet for the exchange of data.  This interface with EBnet provides the basic connectivity between the GSIF and LZPF facilities and between EDOS facilities and EGS elements.

EDOS capabilities at the GSIF interface with EBnet for the exchange of high rate return link and operations management data.  Interfaces are similarly defined at the LZPF for the exchange of return and forward link data, PDSs, EDSs, and operations management data.  The LZPF provides for the distribution of mission data to multiple destinations via EBnet.

Fault management is automated on both sides of the interface.  EBnet provides backup capabilities, including equipment and alternate routing. Faults are detected by EBnet management and a trouble ticket is forwarded to EDOS.  The same fault management operations concept applies to the EDOS communication interfaces, i.e., EDOS operations personnel will notify operators at the affected EGS element.  EDOS provides the capability to log all data inputs and outputs, including mission data and operations management data at the GSIF and LZPF to support fault isolation.

3.6.2.2  Interfaces to EGS Elements

EDOS supports interfaces with EGS elements for the transfer of return link data to the element and the receipt of command data blocks.  Real-time data, rate-buffered data, PDSs, and EDSs are transferred from the LZPF to EGS elements.  Additionally, the LZPF provides PDS delivery using physical media.

The LZPF OMF  provides the centralized management interface to EDOS facilities and EGS elements.  This management interface supports the exchange of service requests, schedules, EDS/PDS delivery records, and management reports with EGS elements.

The LZPF OMF provides an interface with the EOC to receive SN and EGT schedules for EDOS-supported missions. Control data derived by these schedules are forwarded by the LZPF to the GSIFs as system configuration data. 

EDOS provides monitor and control capabilities to the EOC to support monitoring of EDOS operations.
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Section 4  EDOS Operations Scenarios

The following section deals with typical EDOS operations scenarios.  Three types of scenarios are included:  planning operations, nominal operations, and fault isolation operations.

4.1
Scenario For Instrument Data Processing at EDOS

The following scenario describes the activities performed by EDOS for instrument data processing.

Note:  Scenario does not address spacecraft flight operations or 


instrument command and control operations.

4.1.1
Science Planning

Instrument scientists at the ICC plan instrument data processing requirements and schedules based on Data Acquisition Requests.  EOC 

coordinates these with other on-board instruments and creates long and 

short term operating plans.

4.1.2
Requirements Analysis and Planning at EDOS

1.
EDOS receives instrument processing plans and requirements from  Earth Science Data and Information System (ESDIS) representatives and reviews requirements for PDS, EDS generation, and schedules for coverage i.e. 24 hour or orbit by orbit.  EDOS also reviews requirements for real-time, rate buffered, and expedited data delivery.

2.
EDOS coordinates telemetry receipt and delivery schedules with the DAACs, and EOC, as needed.

3.
EDOS prepares a processing plan with schedules, required EDOS services, and procedures needed to accomplish data processing, handling, and delivery.

4.
Based on the requirements, EDOS determines parameters for the forward link processing of instrument commands and return link processing for telemetry data.  These parameters are keyed to the SCID and APIDs in the telemetry.

4.1.3
Setting Processing Parameters

1.
EDOS uses set-up forms for the Operations Management (OM) services to create the parameter files for controlling the processing functions.  The  APIDs, extracted from the telemetry by the CCSDS services, are used to invoke the specific parameter files for services for handling and distribution of real-time, rate buffered, expedited, and formation of PDSs for transfer to the designated element.

2.
The OM services are updated based on the parameters from the set-up form.

3.
EDOS determines the need for operations management reports and initiates requests for routine reports.

4.
EDOS receives updates to the processing plans from the EOC and updates the parameter files through Service Requests and the OM services.

4.1.4
Data Receipt And Delivery

1.
Processing is initiated upon receipt of telemetry, based on schedules provided by the EOC, and is controlled by the installed parameter files for each instrument APID.

2.
The EDOS verifies through accounting and quality control reports that data (PDSs and EDSs) are ready for transfer to the designated EGS Elements.

3.
The high level protocol and session management procedures for EDS and PDS transfers will be documented in the ICD with the EGS Elements.

4.
Operational-level procedures for information and data exchange will be documented in Operations Agreements (Oas) with the EGS Elements.

4.1.5
Monitoring and Quality Control

1.
Monitoring, accounting, and data quality verification is performed via the OM services.  Automatic alarms are used to alert the operators if processing or data handling operations are causing abnormal values, or if services cannot  be initiated or completed.

2.
If alarms, alerts or other fault indications indicate abnormal or less than nominal data processing characteristics, EDOS can terminate processing and commence fault isolation operations via the OM service or other appropriate manual procedures depending on symptoms.

3.
Backup and contingency plans are also prepared by EDOS.  These may include rerouting PDSs to an alternate DAAC, entering data handling changes via operator commands to hold the data in the LZPF temporary storage or notifying  the EOC or DAAC if instrument coverage is affected, or data delivery will be delayed.

4.2
Nominal Operations

The following scenario describes the major activities performed by EDOS before, during, and after a SCS.  This scenario is concerned with activities for nominal operations only.  Design considerations may alter these steps.

Note that an activity is considered a system activity unless an operator is explicitly identified.  LZPF and GSIF OM service and the processing services activities are system activities.

4.2.1
Pre-SCS Readiness Operations

a.
Electronic data communications are always active between the LZPF OM service and the EOC for receiving data transfers.  Schedules and updates, received from the EOC, are integrated with EDOS activities.  The LZPF OM service transfers scheduling data to the GSIF OMF in the form of system control data.  GSIF status data are either transferred to the LZPF periodically, on request, or as generated.   
b.
Expedited Service Requests (for data requiring  an EDS for which quick-look flag is not set) are sent to the LZPF OM service at least 1 hour prior to the service request execution time, from the EOC.  (Service requests are a manual operation until the first EDOS upgrade.)

c.
Readiness testing includes confirmation of system configuration for an SCS by the GSIF and LZPF OM services and forward link testing, consisting of the EOC sending command test data and the LZPF Forward Link Processing (FLP) service echoing these test data back to the EOC.    

d.
TGTs or EGTs provide clock on service channels to the GSIF and the LZPF prior to or at the SCS start time.  The low rate data are normally acquired prior to high rate data.  The LZPF return link processing (RLP) and data capture services confirm clock presence on the low rate channels.  The GSIF return link monitoring (RLM) and data capture services identify clock presence for high rate data.  Resulting status data sent to the GSIF OM service and/or LZPF OM service signals the start of the SCS.  The OMFs correlate GSIF and LZPF processing activities with expected TGT or EGT activities based on the schedule data.

4.2.2
SCS Operations, Real-time Return Link Data Processing Operations 

a.
TGT or EGT transfers low rate Channel Access Data Units (CADUs) to the LZPF via EBnet.  The LZPF data capture and RLP services concurrently captures the data and initiates data acquisition, respectively.  TGT/EGT transfers high rate data to the GSIF where data capture and RLM services are performed.

b.
Physical Channel Service processing.  Physical Channel processing is performed by the GSIF for high rate monitoring purposes and the LZPF for service processing.  GSIF physical Channel status data are forwarded to the LZPF OM service for real-time reporting and for post-SCS reporting.  The RLP/RLM frame synchronizer recognizes CADU frame sync pattern, performing bit inversion, as required.  The frame sync is stripped off, status data are collected and the VCDU is passed to the R-S decoder.  The R-S decoder decodes the applicable portion of the VCDU (header and/or entire VCDU), and strips off the R-S code.  The RLM sends frame sync and R-S decoding status data to the GSIF OM service which stores and forwards the status data to the LZPF OM service.  The RLP deletes fill VCDUs, generates an ESH, collects status data for the ESH and sends frame sync and R-S decoding status data to the OM.

c.
LZPF VCDU Service processing. Time and date of CADU receipt is added to the ESH and the ESH is prepended to the VCDU, creating a VCDU EDU.  The timing signal transferred from the ground terminal via the GSIF and EBnet is normally used for the EDU time stamp.  Optionally, the LZPF local time signal can be used. VCDUs are separated into virtual channels by VCDU-ID. Additional VCDU services are determined in the RLP by checking the service requirements for the VCDU-ID (SCID and VCID located in the VCDU header).  VCDUs with invalid (no service requirements) VCDU-IDs are stored.  CLCWs are extracted from CLCW VCDUs and transferred in real-time with the source VCDU ESH to the EOC.  All VCDU EDUs not requiring Path service are stored by VCDU-ID.  VCDU EDUs requiring real-time service are transferred to the requesting EGS elements.  VCDU EDUs requiring Path service are routed to the Path service processor.

d. 
LZPF Path Service Processing.  VCDU EDUs are disassembled:  packets are extracted and reassembled.  Packet fragments are filled out with fill data.  Packets with missing headers are discarded.  The source VCDU ESH is retained, packet quality and accounting data are added to the ESH and the ESH is prepended to each related packet, creating packet EDUs.  Packet EDUs are then stored.  Packet EDUs requiring real-time service are concurrently transferred to the requesting EGS elements and stored for post-SCS  processing.  

e.
VCDU EDUs and packet EDUs requiring SCS rate buffering services are stored in a manner that facilitates rapid access, in order to start transferring multiple EDU files to destinations within 5 minutes.  Stored files are identified for the type and priority of post-SCS processing needed: rate buffering or expedited data processing.  All packets are retained for production data processing.

f. 
The LZPF OM service collects service processing status data from each of the processing services (GSIF and LZPF) during processing activities.  During a SCS, the LZPF OM service compiles the data into a CODA Report, and sends the report to real-time data recipients every 5 seconds, during the SCS.  The LZPF OM service also does quantitative and quality determination for operators and for SCS summary reporting.
4.2.3
SCS Operations, Real-time Forward Link Data Processing Operations 

a.
CLTUs are received by the LZPF FLP service as command data blocks via EBnet and the source and format are validated.  Invalid  command data blocks are identified and reported to the LZPF OM service.  All command data blocks are logged.  Discarded command data blocks are reported to the EOC.  Command data blocks identified as test data are routed back to the EOC. 

b.
The LZPF OM collects service processing status data from the FLP service during processing activities.  FLP status data are used in the CODA Report and post-SCS summary reporting.

4.2.4
SCS Post-operations, Rate Buffering and Return Link Data Processing Operations

a.
The GSIF and LZPF OM services determine the end of a SCS and sends a notice to the related services which indicates that SCS post-operations can commence.  The GSIF data capture service prepares and initiates the playback of received high rate data to the LZPF.  The LZPF RLP service configures for the high rate data transfer from the GSIF.

b.  
Rate buffering service is provided for EDUs as identified by operations management data.  File transfer protocol services are used for the rate buffering service, providing guaranteed delivery.

c.
High rate CADUs are transferred by a GSIF to the LZPF after an SCS at a reduced rate.  High rate data are processed into EDUs at the LZPF.  All packets are retained for production data processing.

d.  
After all high rate data have been received for an SCS from the GSIF and all rate buffering services have been performed, the LZPF OMF generates an SCS Summary Report combining LZPF SCS real-time and RLSS high rate data processing and rate buffering processing status data.  This report is sent to EGS elements as negotiated.

4.2.5
SCS Post-operations, Expedited, and Production Data Processing Operations

a.
Processing by the Production Data Handling service (PDH) begins as soon as the data for the data set are released from the RLP service.  If the data requires expedited processing, this processing is performed first.  

b.
Expedited data sets (EDSs) are constructed on SCS boundaries.  The RLP identifies data files for expedited processing.  Expedited data processing begins immediately after the SCS or RLSS.  The PDH creates an EDS construction record containing quality and accounting data, including data gap annotations.  The construction record is forwarded to the OM service as part of PDH status.  The PDH service extracts the packets from the EDUs, preappends the construction record and transfers the EDS in files, using file transfer protocol services.  The EDS also contains file header and trailer quality and accounting data identified in the construction record.

c.
PDSs are constructed from all data contained within previously agreed upon boundaries (e.g., a SCS or a spacecraft start and stop time) and are merged into one file.  Redundant data are deleted, with the best quality data retained for the PDS.  The PDH service creates a PDS construction record containing quality and accounting data, including data gap annotations.  The construction record is forwarded to the OM service as part of PDH status.  Production data handling service transfers the PDS in files, using file transfer protocol services, that contains packets and file header and trailer quality and accounting data identified in the construction record.

d.
After an EDS or PDS file has been successfully transferred to EGS elements, the PDH service sends an  EDS or PDS Data Delivery Record that relates to each data set transfer to the receiving EGS element.  

e.
If the EGS element desires PDSs via a physical media, the PDH service records PDSs in files with quality and accounting data. Each physical media unit contains a PDS Physical Media Unit Delivery Record File, followed by a PDS Construction Record File and one or more PDSs.  The PDS Physical Media Unit Delivery Record File identifies all the PDS(s) on the physical media unit.  The PDS Construction Record File contains a copy of the PDS Construction Record for each PDS on the physical media unit.  These construction records are stored in the same order as the PDS(s) are stored on the physical media unit.  The PDS physical media is shipped along with a physical media delivery letter created from operator entries that identifies the PDS, shipping destination (EGS element) and shipping carrier

f.
PDSs are placed on physical media and placed in an archive staging area.  PDSs can be read from the media and retransmitted to an EGS element.  These physical media are transferred to data archive at the DAF after 30-60 days, where they are maintained for the duration of EOS plus 3 years.

4.3
Fault Isolation Operations

The following is a group of high level scenarios that describes the methods by which EDOS isolates or helps isolate faults detected during EDOS operations.  These faults are categorized by the supporting interface:   spacecraft, SN, EDOS/TGT, EBnet, and EGS elements.  Spacecraft faults impacting CCSDS formats can generally be detected either by EDOS directly or by EGS elements.  SN (TDRSS) faults are usually detected by the SN and fault information is passed on to EGS elements and the EDOS operators by an NCC operator.  Faults at the EDOS/TGT interface can be detected by EDOS on the return link and by the TGT on the forward link.  Coordination of the TGT/EDOS interface is done by operators. Faults with the EGS element interface and the interface between the GSIFs and the LZPF, if not determined to be in the element or facility, can be isolated with EDOS and EBnet support.

4.3.1
Spacecraft Fault Example

In this example a spacecraft housekeeping function has two APIDs, one for each of two modes.  A fault occurs where the same APID is generated for both modes.

a.
TDRSS S-band service data containing housekeeping data are received and are being processed by the RLP.  The RLP is providing status data for the CODA, including Path service data by APID and these reports are being sent by the LZPF OM service to the EOC during the SCS.

b.
The EOC recognizes that the expected status data for one of the instrument APIDs is not in the CODA report.  The EOC notifies the  operator by voice.  The EDOS operator confirms the processing status of the RLP through more detailed status data (after session is completed).  If a spare RLP physical channel is available, the TDRSS channel is concurrently processed on a spare channel and status data of the spare and operational channel are compared by the operator and system status data comparison capabilities.  These analyses determine the operability of the EDOS RLP.

c.
From the problem analyses performed during on-line operations, it has been determined that the probable source of the fault is the spacecraft.  Further off-line analyses can be performed using the EDOS system support capability;  such as reading the data capture physical media and using system support capability storage and data analysis tools to confirm that no data with that APID existed on the downlink data.  The EOC may schedule additional SCSs with the NCC to investigate the problem further from the spacecraft viewpoint.

4.3.2
SN Fault Example

An intermittently defective cable condition exists for a physical channel that starts to cause  drop-outs on return link physical channel data from the TGT during a SCS.  Fault isolation between a TGT and EDOS is manual, through voice communications between operators.  Spare data channels exist at the TGT/EDOS interface for testing and faults.  All problems encountered with the SN are coordinated with the NCC.  Local interface problems are further coordinated with TGT and EDOS personnel to isolate and recover from faults.

a.
A  SCS starts and the RLP starts processing data on the TGT service data.  The LZPF OM service determines that physical channel status is within the nominal operating range. 
b.
An alert message is presented by the LZPF OM service to the operator that indicates an abnormal number of CADU drop-outs at the frame synchronizer on the physical channel.  The EDOS operator confirms by using RLP status data that all other data channels are normal.  The data presence status indication of the data capture service is also showing dropouts.  This narrows the probability of the problem down to the TGT/EBnet/LZPF interfaces.  The EDOS operator coordinates with the NCC, EBnet, and TGT operators to switch interface data channels to further isolate the problem.  The EDOS operator generates an operations report and the report is sent to the EOC.  Follow-up reports are generated to reflect further fault isolation and recovery progress.  

 4.3.3
EBnet Fault Example

A fault exists with one of EBnet's network data circuits that is causing a large amount of data errors to be detected.  EDOS operators notify operators at EBnet and affected EGS elements.  EBnet has certain automatic failover capabilities.  It is assumed that this fault requires manual intervention.

a.
The RLP processing service sends status data to the LZPF OM on a data transfer between the LZPF and a EGS Element.  The LZPF OM detects an exceeded threshold on the number VCDU errors.  The EBnet management operator is subsequently notified along with the affected EGS elements by an LZPF operator.

b.
EBnet management verifies that the circuit is faulty, generates a trouble ticket and coordinates an alternate circuit switchover with the LZPF operator.  The LZPF operator notifies the applicable EGS elements about the switchover.  After the switchover, the LZPF OM and RLP service perform recovery procedures, either starting the retransmission at a known break point or retransmitting the whole data file.

c.
Coordination of fault recovery operations is performed by EDOS LZPF or EOC operators.
4.3.4
EGS Element Fault Example

A fault occurs within the GSFC DAAC data capture system that causes data errors when read out of storage.  This particular fault is unrecoverable within the DAAC and a retransmission will be required from the PDH service once the fault is detected.  The DAAC will indicate a rejection of the data set in the PDS Acceptance Notification message returned to the LZPF.  

a. 
The PDH service completes a MODIS-N PDS delivery to the GSFC DAAC and the LZPF OMF sends a PDS delivery record. 

b.
In trying to read out the PDS, the GSFC DAAC detects a fault that causes errors in the data.  The DAAC sets the rejection flag in the PDS Acceptance Notification message that is sent back to the LZPF.  The rejection in the notification is detected by the LZPF and a retransmission is automatically initiated.   

c.
The DAAC again rejects the data set and a rejection is sent again in the PDS Acceptance Notification message.  This time a retransmission is not automatically initiated, but instead, an alarm/alert/advisory message is generated and presented to the LZPF operator via the CHI.  The operator initiates a coordination session with a DAAC operator.

d.
The DAAC fixes the problem and requests a PDS transfer (manual until upgrade).  Retransmission of the PDS is initiated from the on-line storage.

Appendix A — CCSDS Overview

The following material has been extracted from the CCSDS "Greenbooks", References 2 and 3.

A.1
Introduction

Established in 1982, the CCSDS is an international organization whose goal is to develop standard data communications techniques so that several agencies may cross-support each other's data flow and thus allow complex, international missions to be flown.  The initial CCSDS work was to develop standard packet telemetry protocols.  The concept of packet telemetry uses the technique of layering that evolved as a result of work done by the ISO in the development of the OSI model.  There were three goals of the CCSDS standardization process:  first, to develop a high-performance space data link coding system so that the ground networks could deal with "clean" data; second, to develop a standard data link "framing" protocol so that every spacecraft presented a common interface to the ground system; and third, to free onboard payloads from the requirement of transmitting data in synchronization with the data link by placing them in their own communications layer and allowing them to form asynchronous packets that conformed to a standard format.  The standard packets would be switched into the standard frames; the frames would be protected by a standard coding scheme; and a standard ground system would reverse the process to present the data to users.

A.2
Advanced Orbiting Systems Standard

The AOS architecture models the bi-directional intercommunication of data between spacecraft and their supporting ground networks in terms of an abstract "CCSDS Principal Network" (CPN).  The CPN contains three subnetworks:  an "onboard network" in a space vehicle connected via a CCSDS "Space Link Subnetwork" (SLS) either to a "ground network" or an onboard network in another space vehicle.  The SLS is the central component of a CPN, and is where CCSDS specifies the full protocol stack.  The onboard and ground networks are assumed to be of commercial derivation, and CCSDS only specifies the mechanisms to traverse them at the network layer and above. Refer to Reference 2 for an overview of CCSDS AOS.

The CPN service model is shown in Figure A–1.  The model, which is layered in general correspondence with the well-known seven-layer model of OSI, is symmetric about the space/ground communications interface and the data communications protocols are designed to operate bidirectionally.

Figure A–1.  CCSDS Services



A.2.1
AOS Services

Eight different services are provided.  Two of the services (Internet and Path) operate at or above the network layer to provide communications end-to-end across the entire CPN.  The remaining six services (Multiplexing, Encapsulation, Bitstream, Virtual Channel Access, VCDU, and Insert) are provided only within the SLS for special point-to-point applications such as audio/video, high-rate payloads, and the intermediate transfer of Path and Internet data.  Two of these services are applicable to EDOS, the VCDU and Path services.

A key feature of the SLS is the provision of "virtual channels," which allow one physical space channel to be shared among multiple traffic streams, each having different service requirements.  Fixed-length "virtual channel data units" provide this link-layer protocol.  A high-performance Reed-Solomon block code may be applied to the link-layer protocol data units to provide extremely clean data transfer through the space channels.  The selected standard Reed-Solomon code is the cornerstone of the new generation of space mission data handling systems.  Its performance is so high that it enables virtually error-free data transmission to be achieved.  Because the incoming data streams are relatively error free, automation of the data handling networks is facilitated; by providing uncorrupted data transfer, onboard data compression and preprocessing becomes feasible; and by allowing data sets to be autonomously assembled and labeled by the source, asynchronous data sampling is made possible.

The Path service is used for continuously transferring large volumes of structured, delimited data units between fairly static source and destination end points.  The Path service is rooted in the CCSDS packet, which contains the minimum necessary in-line protocol.  It is the service most likely to be used for applications such as telemetry transfer.  The Path service is supported by the Multiplexing service which provides octet-aligned packets from many users to be multiplexed together for their efficient transfer through a space data link on the same virtual channel.  It permits variable-length asynchronous CCSDS packets to be concatenated into the fixed-length, synchronous virtual channel data units.

A.2.2
AOS Telemetry Structures

Application data generated by EOS spacecraft are formatted into end-to-end transportable data units called CCSDS packets.  These data are encapsulated into the packet data zone with a primary header, an optional secondary header, and an optional trailing error control field, as shown in Figure A–2. A CCSDS packet is the basic data unit telemetered to the user by the spacecraft

Figure A–2.  EDOS Supported Telemetry Data Structures



and generally contains a meaningful quantity of related measurements from a particular source.

To provide assistance with data flow control, large packetized transportable data units are segmented into smaller communication oriented CCSDS Version 1 packets for transfer through the space data channel.  Consequently, the CCSDS Version 1 packets are of proper size for placement into the data field of the Multiplexed Protocol Data Unit (M_PDU).

The M_PDU is produced by the multiplexing service, and contains a header and multiplexed CCSDS packets from multiple users.  The M_PDU is consequently inserted into the VCDU data zone of a CVCDU.  A frame sync pattern is appended to the beginning of the CVCDU creating a CADU. CADUs are multiplexed into a physical data stream and transmitted to 

TDRSS, or directly to the EGTs, AGS, SGS, or WOTS.

A.3
Telecommand Standard

A space mission telecommand system must reliably and transparently convey control information from an originating source (e.g. a human user) to a scientific payload instrument or engineering subsystem onboard a spacecraft. The CCSDS telecommand concept is designed to support more complex and autonomous spacecraft than previous telecommand systems by adopting a standardized approach to space mission data handling.  It is intended for use in conjunction with the standardized flow of telemetry data from instruments and subsystems to the ground user, in accordance with the CCSDS concept for "Packet Telemetry" described above, but can also be used in conjunction with the AOS recommendation.

A.3.1
Telecommand Services

The CCSDS telecommanding architecture defines a set of layered, standardized telecommand services.  Figure A–3 illustrates the recommended CCSDS TC service model.  The layers of TC service are functionally grouped into a "Data Management Service," a "Data Routing Service," and a "Channel Service."  Taken as a whole, these three services, along with the retransmission protocols associated with the Data Routing Service, form a system which provides the user with reliable and transparent delivery of telecommand information.

The three main architectural components of service reflect increasing sophistication in terms of TC delivery.  The Channel Service provides and controls a single reliable physical connection to the spacecraft.  The Data 

Routing Service may be overlaid on the Channel Service to provide channel

Figure A–3.  Telecommand Service Model



multiplexing capabilities, and to ensure the reliable delivery of TC data.  The Data Management Service may be overlaid on the Data Routing Service to supply individually addressed end-to-end transportable command data units to each user, and to provide overall TC System coordination, integration, and management.  Since each layer is independent of the layers above, individual missions may make their own decisions concerning how "high" in the layered hierarchy they wish to be compatible.

Each layer of the TC System draws upon a well defined set of services provided by the layer below, and provides a similarly well defined set of services to the layer above.  As long as these service boundaries are preserved, the internal operations within an individual layer are unconstrained.  Consequently, an entire layer within a system may be removed and replaced as needed by user or technological requirements without destroying the integrity of the rest of the system.  Further, as long as the appropriate interface protocol is satisfied, a user can conceptually interact with the system/service at any of its component layers.

The TC Data Management Service provides command data delivery and management services for the user.

A.3.2
Telecommand Application Process Layer

This layer provides the first-level interface between the user and the TC System, by insulating the user from the physical aspects of the command delivery processes.  The Application Process layer translates the user requests into high-level command directives which are interpretable by the underlying System Management layer.

A.3.3
Telecommand System Management Layer

This layer translates the high-level command directives into process-interpretable TC application data, plus control instructions to lower layers which establish the parameters for their transport to the spacecraft.  The System Management layer draws upon services provided by the underlying Packetization layer in order to initiate the data transport process.

A.3.4
Telecommand Packetization Layer

This layer formats TC application data into end-to-end transportable data units called TC Packets.  A TC Packet is a basic user data unit that is transported "up" to the spacecraft by the TC System:  it is virtually identical to a Telemetry Packet, which is the basic user measurement data unit that is transferred "down" to the user through the CCSDS Telemetry System.  The Packetization layer utilizes the underlying services of the TC Data Routing Service to accomplish its functions.

The TC Data Routing Service contains the intermediate two layers:  the TC Segmentation layer and the TC Transfer layer.  The Data Routing Service supports the error-controlled transmission and retransmission of standard TC Packets or TC Segments through the data link to the spacecraft, or other user data structures from non-standard higher layers.

A.3.5
Telecommand Segmentation Layer

This layer provides flow control services.  Recognizing that user data units from the layer above may be too long for efficient handling by lower layer processes, the Segmentation layer is available to break them into smaller communications-oriented pieces (TC Segments) for transfer through the space data channel.  It also provides "Multiplexer Access Points" (MAPs) which allow different user data units to be multiplexed together for data flow control purposes.  TC Segments are of proper size for placement into the data unit of the next lower layer, the TC Transfer Frame.  If the user data units are already short enough to be compatible with insertion into the TC Transfer Frame, and the MAP feature is not required, the entire Segmentation layer may be bypassed.

A.3.6
Telecommand Transfer Layer

This layer uses its own data structure, the TC Transfer Frame, to reliably transport TC Packets, TC Segments or other higher layer user data structures through the telecommand channel to the receiving spacecraft.  As the heart of the CCSDS Telecommand System, the Transfer layer offers a range of delivery service options designed to satisfy various mission needs.  It contains the retransmission procedures required to reliably deliver TC Transfer Frames to the spacecraft, plus the facility to multiplex these frames together into VCs.  The Transfer layer uses the underlying Telecommand Channel Service to accomplish its role.

The Telecommand Channel Service contains the bottom two layers:  the Telecommand Coding layer and the Telecommand Physical layer.  The Channel Service supports the radiation of telecommand information through the physical uplink path to the spacecraft.

A.3.7
Telecommand Coding Layer

This layer satisfies the Telecommand System requirement for the error-free delivery of commands to the spacecraft, by encoding the Telecommand user data from the layer above to protect them against noise-induced errors during transmission through the underlying ground-to-spacecraft RF channel.  The basic protocol data unit of the Coding layer is the TC Codeblock, which appends a small block of information bits with parity bits that provide error detection and (optionally) correction capability.  Strings of TC Codeblocks, conveying the information bits representing one or more TC Transfer Frames in the form of parity-protected channel symbols, are encapsulated within a CLTU before being passed to the layer below.  Any errors that occur in the encoded information bits as a result of the physical transmission process may be detected or corrected at the spacecraft receiving end of the Coding layer.

A.3.8
Telecommand Physical Layer

This layer modulates the CLTUs onto the RF carrier, and provides the procedures necessary to activate and deactivate the channel.

The Telecommand System is balanced by a return link telemetry (TM) system.  These two systems work hand-in-hand to assure the transfer of data from the sending end to the receiving end of a Telecommand System.  There are two CCSDS recommendations which define a TM System:  Packet Telemetry and Telemetry Channel Coding.

The primary mechanism within the Telecommand System for reporting command transfer status and verification information to the sending end is the CLCW.  The CLCW contains information regarding the receipt of TC Transfer Frames.  The CLCW is periodically sampled by the TM System and is returned to the sending end of the Telecommand System via the CLCW word in the trailer of the standard CCSDS TM Transfer Frame.  The information conveyed in the CLCW is used by the sending end of the Telecommand System to continue, retransmit or otherwise modify the transmission of the stream of TC Transfer Frames.

Figure A–4 illustrates how the various Telecommand data structures within the Packetization, Segmentation, Transfer and Coding layers map into one another.  There is presently no attempt by the CCSDS to define the data structures of the top two layers of the Telecommand System, i.e., the Application Process layer and System Management layer.

TC packets which are longer than the data field of a TC Transfer Frame are broken into suitable-sized pieces and placed into the data field of TC Segments.  A TC Segment can only contain a portion of one TC Packet, i.e., if a string of Packets is input to the Segmentation layer, new Segments must 





begin at each Packet boundary.  A very long TC Packet will be broken into "n" TC Segments, where the length of segments (1) through (n-1) will match the maximum length of the TC Frame data field, and segment (n) will be of a length that corresponds to the residue of data from the Packet.  TC Segments are, on a one-to-one basis, placed into the data fields of individual TC Transfer Frames and are encapsulated by the frame header and (optionally) the trailing Frame Error Control code.

Each TC Transfer Frame is piecewise-encoded into a series of short, fixed length TC Codeblocks which provide error detection or correction capabilities. Successive blocks of information bits from each TC Frame are placed into the data space of each codeblock, to which computed parity bits are appended.

The resulting string of TC Codeblocks is encapsulated within a CLTU data structure.  Each CLTU may contain the encoded representation of one or more TC Frames, i.e., several frames may be placed back-to-back, encoded and inserted into one CLTU.  Each CLTU contains a Start Sequence and ends with a Tail Sequence.  It is these delimited CLTUs which are modulated onto the RF carrier and physically radiated to the receiving spacecraft.

Glossary

Advisory:  Information presented to a EDOS operator via the CHI to notify the operator of nominal events related to ongoing operations.

Alert:  Information presented to a EDOS operator via the CHI to notify the operator of non-critical anomalous events related to ongoing operations.

Alarm:  Information presented to a EDOS operator via the CHI, and accompanied by an aural warning, to notify the operator of critical anomalous events related to ongoing operations. Alarms require operator acknowledgment to disable warnings.

Audit:  The process of creating, maintaining, and protecting a chronological record of system activities that is sufficient to enable the reconstruction, reviewing, and examination of the sequence of environments and activities surrounding or leading to an operation, procedure, or event in a transaction from its inception to final results.

Authentication:  (1) Verification of the identity of a user, device, or other entity in a computer system, often as a prerequisite to allowing access to resources in a system; (2) Verification of the integrity of data that have been stored, transmitted, or otherwise exposed to possible unauthorized modification.

Authorization:  The granting of access rights to a user, program, or process.

Bit Error Rate (BER):  The number of binary digits (bits) received in error divided by the total number of bits received over a specified time period.

Catalog Data:  Descriptive data about Operations Management and Mission Data used by EDOS for data management.
CCSDS Packets:  A variable length, delimited data unit whose structure and header information is specified by the CCSDS, as specified in Applicable Document 1 of the EDOS Functional and Performance Specification, 560-EDOS-0202.0004, dated November 23, 1992.

CCSDS Services:  Services which are described in the CCSDS Recommendations for Space Data Systems Standards, as specified in Applicable Documents 1, 2, and 3 of the EDOS Functional and Performance Specification, 560-EDOS-0202.0004, dated November 23, 1992.

Channel Access Data Unit (CADU):  A VCDU or CVCDU that has been prefixed and delimited by a synchronization marker, as specified in Applicable Document 1 of the EDOS Functional and Performance Specification, 560-EDOS-0202.0004, dated November 23, 1992.

Cold Start:  The process required to bring a facility from an unpowered state to an operational state.

Command Link Transmission Unit (CLTU):  The SDU used to transmit forward link data using the CCSDS Telecommand recommendation, as specified in Applicable Document 3 of the EDOS Functional and Performance Specification, 560-EDOS-0202.0004, dated November 23, 1992.

Comparison Results Report:  A report that documents the results of a bit by bit comparison of two test data sets.

Configuration Change Request (CCR):  A directive to change the configuration of an facility.

Configuration Change Status Report (CCSR):  A standard report from any facility that documents a description of the facility's response to a CCR.

Configuration Item (CI): An aggregation of hardware, software, firmware or any of its discrete portions, which satisfies an end use function and is designated for configuration management. 

Customer Operations Data Accounting (CODA) Report:  A report that is periodically generated by EDOS in near real-time that summarizes the status of real time services provided by the SN, EDOS, and EBnet as they relate to a specific EOSDIS element.
DAAC to EDOS Data Set (DEDS):  Level 0 or higher data sets received by EDOS from DAACs for storage in the EDOS data archive.
DAF Catalog:  Data that describes each PDS or DEDS stored by the DAF.

Daily average:  The average computed over any continuous 24-hour period.

Data Capture:  The receipt and storage of return link mission data at the CADU level. 

Delay:  The time elapsed between receipt of the last bit of the last data unit for a data product by a facility and the start of transmission of the first bit of that data product out of the same facility. 

Destination:  A ground Service Access Point where data are delivered.

Discretionary Access Control:   A means of restricting access to objects based on the identity of subjects and/or groups to which they belong.  The controls are discretionary in the sense that a subject with a certain access permission is capable of passing that permission (perhaps indirectly) on to any other subject (unless restrained by mandatory access control). 

EDOS Access Control Data:  Data that defines every authorized EGS element's and operator's privileges and authorized uses of EDOS functions. 

EDOS Activity Plan (EAP):  A plan consisting of all of the events and activities that impact EDOS operations in the near-term tactical and execution operations phases.  The activity period covers 3 weeks, including the current week.  Events and activities include test schedules, SN forecast and active schedules, and schedules relating to training, maintenance, and hardware/software modification schedules.  (Deferred until SU #1)

EDOS CCSDS Service Status Block:  A portion of the CODA that indicates the status of EDOS provided CCSDS services during real-time Mission Data processing.

EDOS Data Unit (EDU):  A variable length, delimited data unit whose structure and header information is specified by EDOS.  The EDU consists of an SDU concatenated with an ESH.

EDOS Ground Communication Service Status Block:  A portion of the CODA that indicates the status of EDOS ground communications services during real-time Mission Data processing.

EDOS Operations Timeline (EOT):  A 48 hour timeline of EDOS events and activities derived from the EAP.  (Deferred until SU #1)

EDOS Performance Summary Status Data:  Data that describes the mission data processing and related performance of EDOS operations over a selectable period of time.
EDOS Physical Channel Status Block:  A portion of the CODA that indicates the status of EDOS physical channel processing during Mission Data real-time processing.

EDOS Service Header (ESH):  A header generated by EDOS containing accounting information that is appended to each return link SDU.

EDOS time and date annotation:  UTC time and date generated by the EDOS to identify the start of a CADU.
EDS Construction Record:  Data generated by EDOS describing the contents and quality of an EDS.

EDS Delivery Record:  A record generated by EDOS that describes the delivery of an EDS, to an EGS element. 

EDU Deletion Request:  A directive to delete selected EDUs in EDOS.

EDU Transfer Request:  A directive to request a transfer of selected EDUs from the EDOS to an EGS element.

EGS Element:  An entity receiving EDOS services. Examples of elements are the EOS Operations Center (EOC), Distributed Active Archive Centers (DAACs), National Oceanic and Atmospheric Administrator (NOAA), and International Partners (IPs).

EGS element ID:  A unique identifier assigned by EDOS for each EGS element.
Electromechanical LRU:  An LRU consisting of electrical and moving mechanical components.

EOSDIS Ground Terminals:  Ground terminals which will provide the primary communications link between the EOS spacecraft and EDOS for forward and return link data, beginning in the year 2000.

Emergency Shutdown:  A process in which processing performed by facility functions is terminated and the equipment powered down with potential loss of in-process data.

ESH Version ID:   An identifier of the ESH version used in an EDU.

Expedited Data Set (EDS): A EDS consists of CCSDS products from a single SCID/APID from a single SCS, and a EDS Construction Record.  An EDS is generated from expedited data processing.

Expedited data processing:  Processing performed on return link CCSDS packet data from a single SCS which includes the following functions:

a.
Sort packets by SCID and APID or by SCID, APID and secondary header quick-look flag

b.
Forward time order packets

c.
Identify data gaps

d.
Produce summary quality and accounting information

e.
Create an EDS from the resulting packets

Expedited data processing may be performed on up to 2% of each EGS element's return link data received over a 24 hour period.  Note:  As part of expedited data processing, these data do not receive production data processing services such as data merging, and redundant packet deletion.  All of these packets are retained for production data processing.

Facility Communications Summary Performance Data:  A computation of data rate averages for a given time span for data transmitted and received by a facility on a source/destination basis.

Facility Security Log:  A listing of data for each Security Relevant Event, maintained in chronological order.

Facility Security Report:  A report that is generated by EDOS whenever a Security Relevant Event is detected.

Facility Status Data:  Data generated by each facility defining the operational state and performance of  EDOS down to the CI and LRU level. 

Fault Isolation Request:  A directive sent to the EDOS  by an EGS element or EBnet, to request fault management services to isolate a fault detected by the requester.

Fault Report:  A report that is generated by EDOS whenever a fault has been detected. 

Forward link data:  Mission data originating on the ground for transmission to a spacecraft.

Frame Synchronization:  A digital data handling procedure that recognizes a defined data pattern to determine the boundaries of a frame of data.

Ground Station Interface Facility (GSIF):  The GSIFs provide short-term data capture for high rate data, return link quality assessment, forwarding of high rate return link data to the LZPF and operations management services and system support services for GSIF operations. 

Identification:  The process that enables recognition of an entity by a system, generally by the use of unique machine-readable user names.

Initialization:  Configuring the functions of an facility to a pre-determined state prior to supporting operations.

Level Zero Processing Facility (LZPF):  The LZPF provides forward link processing, high and low rate return link service processing, management services for LZPF operations and for the centralized EDOS operations management, production data handling services, and system support services.
Line Replaceable Unit (LRU):  The lowest hardware unit defined by the design as replaceable during in situ system maintenance.

Log:  A copy of received or generated data maintained in chronological order for the purpose of fault isolation and recovery. 

Maintainability:  Maintainability is a function of design.  It is a statistical measure that maintenance, both corrective and preventive, can be performed in a specified amount of time using a specified set of prescribed procedures and resources.  The measure of maintainability used by EDOS is expressed as Mean Time to Repair (MTTR).

Mean Down Time (MDT):  The period of time consisting of MTTR plus administrative and logistics delays.

Mean Time Between Failures (MTBF):  The mean time between failures measured during a specified operating period.

Mean Time to Repair (MTTR):  The period of time consisting of the mean time required from failure detection, through troubleshooting, fault localization, removal and replacement of failed LRUs, adjustment/calibration of repaired equipment and verification that the specified performance requirements are met.

Mean Time to Restore (MTTRes):  The mean time required to restore functionality, performance, and the operational state existing prior to any failure.

Media Integrity: The ability of a media unit and associated input and output devices to ensure the completeness and incorruptibility of stored data.
Medium security password system:  A category of a password system for Government systems which processes limited "sensitive" applications.  A medium security password system meets specific parameters for the following ten password system factors:  length range, composition, lifetime, source, ownership, distribution, storage, entry, transmission, and authentication period in accordance with Applicable Document 14 of the EDOS Functional and Performance Specification, 560-EDOS-0202.0004, dated November 23, 1992.

Mission Data:  Spacecraft, instrument, and other data for a specific mission. Mission data includes spacecraft forward and return link data in raw and processed form. 

Off-line:  A capability or combination of capabilities is defined as being off-line when it is not part of the normal data processing activity.  Most fault isolation and analysis capabilities are considered off-line.

On-line:  A capability or combination of capabilities is defined as being on-line when it is available for or currently supporting its allocated operational requirements.  On-line monitors are those which reduce data and present results at the speed of the system from which data are collected.

Operations Agreement (OA):  This document covers issues between EDOS and an EGS element that are not covered in an Interface Control Document. The contents of the OA consist of data delivery information of an operational nature, such as, data delivery issues, back-up modes of delivery, and key personnel.  While it is not expected to change often, the OA is usually updated periodically throughout the life of the mission.  Note, however, that changes to the OA do not constitute changes to the requirements.  This document is signed by the EDOS Operations Manager and the Operations Manager at the EGS element approximately three months prior to launch.

Operational Availability (Ao): For each EDOS processing function there shall be an operational availability associated with the data processing functions, from the point of receiving the data to the point of delivering the data unit, measured over a 9,000 hour interval.  The Operational Availability for each EDOS processing function is determined from the following formula:

Ao = Time the Processing Function is available / (Time the Processing Function is available + Time the Processing Function is not available).

The time that the processing function is available is measured over a contiguous 9,000 hour interval except that any loss of availability due to the loss of facility services, such as power or air conditioning, is not counted.  The processing function is counted as being unavailable for the period of time when the processing function cannot be provided at the specified functionality and performance, and all the times that the processing function is not available due to corrective maintenance downtime, preventive maintenance downtime, administrative downtime and logistics supply downtime. 

Operations management data: A generic term to describe any data that is used to manage EDOS operations and its interfaces.
Operator:  An EDOS CHI user.

Operator position:  A physical position at which an EDOS operator interacts with EDOS via an EDOS CHI.

Orderly Shutdown:  A process in which facility functions are terminated and the equipment powered down with no loss of in-process data.

Packet fragment:  A portion of a CCSDS Packet. Packet fragments result from the loss of a CADU containing packets in the CCSDS Path Service spanning more than one VCDU.

PDS Construction Record:  Data generated by EDOS describing the contents and quality of a PDS.

PDS Deletion Request:  A directive to delete PDSs in EDOS.

PDS Delivery Record:  Data generated by the EDOS describing the electronic delivery of a PDS, to an EGS element. 

PDS-ID:  A unique identifier for each PDS generated by EDOS.

PDS Physical Media Unit Delivery Record:  Data generated by EDOS indicating the contents of a PDS physical media unit.

PDS Transfer Request:  A directive from the LZPF OMF to retrieve and transfer a PDS to a destination.

Physical Media Unit Delivery Letter:  A letter generated by  EDOS for each PDS or ADS physical media unit produced by EDOS describing the contents of a media unit that is ready to be shipped.

Physical Media Unit ID:  A unique identifier for each physical media unit produced by EDOS.

Physical Port ID:  A unique identifier for each EDOS facility external interface physical port.

Playback Data:  Data that has been recorded onboard a spacecraft for later transmission.

Production data processing:  Processing performed on return link CCSDS packet data which includes the following functions: 

a.
Sort packets by SCID and APID

b.
Forward time order packets

c.
Identify data gaps

d.
Produce summary quality and accounting information

e.
Create a PDS containing merged data from multiple SCSs

f.
Identify and delete redundant packets between multiple SCSs 

Production Data Set (PDS):  A PDS consists of CCSDS packets from a single SCID/APID and a PDS Construction Record.  A PDS is generated from production data processing.

Quality and Accounting Data:  Data that describes the results of EDOS mission data services.

Quality and Accounting Summary Data:  A summary of Quality and Accounting Data for EDOS Services for an entire SCS.

Rate buffered data:  Mission return link data that has been received by  EDOS for delivery at a different rate than it was originally received.

Rate buffering:  The data communications process in which data from an EOS spacecraft that is transmitted to the ground during a SCS, is completely received by EDOS at one data rate and transmitted to a destination at a  different data rate negotiated with the destination.

Real-time processing:  Processing performed on Mission Data with minimized delay through EDOS.

Reliability:  Reliability is a function of design.  It is the probability that a system/equipment will operate within design parameters under stated conditions, for a specified interval.  It is expressed as Mean Time Between Failures (MTBF).

Return link data:  Mission data originating on a spacecraft for transmission to the ground.

Search/Check/Lock/Flywheel:  A strategy for performing frame synchronization.  In the Search mode, a serial data stream is searched for a pre-defined frame synchronization pattern.  Once a candidate pattern is detected, the Check mode is entered.  The pattern must be found in "n" consecutive Check frames before advancing to the Lock mode.  When in Lock, if the pattern is not detected, the Flywheel mode is entered.  If an acceptable pattern is not detected within "m" Flywheel frames, the Search mode is entered.             On the first acceptable pattern detected in the Flywheel mode, the Lock mode is entered.

Security:  Measures and controls that protect an Automatic Information System against denial of service and unauthorized (accidental and intentional) disclosure, modification, or destruction of Automatic Information System resources and data.

Security Data:  All of the data associated with the security of EDOS including security design documentation, security state of the system, Facility Security Reports, Security Features User's Guide, and operator and EGS Element Authorization data.

Security Relevant Event:  1) Any event that attempts to change the security state of the system, including but not limited to: log-on, log-off, change of user password, and access to an authorization file. 2) Any event that attempts to violate the security policy of the system, including but not limited to: too many attempts to log-on, attempts to access unauthorized files, and attempts to violate access authorizations.

Sensitivity Levels:  Four NASA hierarchical groupings (labeled 0 through 3, with 3 being the highest) used to help determine which Automated Information System security controls are needed.

Service Access Point:  The point at which services are provided by an entity to a user of the entity.  Service Access Points can be internal or external to EDOS.

Service Data Unit (SDU): Any of the EDOS-supported CCSDS standard data units associated with CCSDS standard services, including the following:  CVCDU/VCDU, CCSDS Version 1 packet, Command Link Control Word, and Command Link Transmission Unit.

SDU Identifier (SDU-ID):  The CCSDS identifier(s) associated with an SDU for each CCSDS service.  The types of SDUs and their corresponding identifiers are as follows:

SDU Type
SDU Identifier

CVCDU/VCDU
VCDU-ID

CCSDS Version 1 Packet
VCDU-ID and APID

Command Link Transmission Unit
TCTF-ID

Service report:  Generic term for reports generated for EOSDIS elements which may include administrative data, control data, and status data resulting from a request for EDOS services.

Service Request:  A request from an EOSDIS element for a change in the EDOS services being provided.

Service Request Disposition:  A message that is generated by EDOS in response to a processed Service Request.

Service Support Plan:  A strategic phase plan that describes EGS element requirements for EDOS and EBnet services.

SN User Messages:  Generic term for status messages used by the SN Network Control Center to communicate information about SN user (customer) operations. 

Source:  A ground Service Access Point from which data are received.

Spacecraft Contact Session (SCS):  A Spacecraft Contact Session is the duration of a spacecraft contact between acquisition of signal and loss of signal.
Status Data:  Data which define the characteristics of current system operations.  Status data includes configuration, performance, fault, data accounting, and security information. 

Summary Fault Report:  A periodic report generated by LZPF OMF that contains facility, EBnet, and EGS element Fault Reports received during the specified time period.

Summary Maintenance Activity Report:  A report generated periodically by each facility that contains Maintenance Activity Reports of the related facility and a summary of these reports for the specified time period.

Summary Security Report:  A report generated periodically by EDOS that contains Facility Security Reports received during the specified time period.

TDRSS Ground Terminals (TGTs):  A generic expression which refers to the WSGTU and STGT.

TDRSS Service:  A TDRSS service is defined as telecommunications between TDRSS and an EOS spacecraft at a specific frequency and access type as defined in the SN User's Guide. 

Telecommand Transfer Frame (TCTF):  The protocol data unit of the uplink Telecommand Transfer layer.
Test Data:  Data used for testing and/or diagnostics. Test Data include simulated or actual input data, and actual and expected test results.

Test Data Set:  A defined set of data used for EDOS facility external interface testing.   Test Data Sets are comprised of either Operations Management Test Data Sets or Mission Test Data Sets.

Test Data Set Identifier:  A unique identifier for a given Test Data Set.

Test Execution Scenario:  A test operations procedure that controls the sequencing of a non-interactive simulation of EDOS operations and incorporates interface simulators and test data transmission and reception.

Test Execution Scenario Identifier:  A unique identifier for a given Test Execution Scenario.

Test Report:  A report that documents the results of a test operation.

Test Request:  A message to identify a specific planned test operation and to request resources for the test.

Transfer:  To move data from one EDOS facility function directly to another function in the same facility, or to move data from a facility function to a function in another EDOS facility or external system via the facility CIF(s), inclusive of communications overhead.  This does not apply to space link interfaces.
Trend Analysis Report:  A periodic report of the results of an averaging of facility status data parameter values over a specified time span.

SCS Summary Report:  A report that summarizes the Mission Data quality and accounting results of an EGS element's real-time services for a SCS.

SCS Termination Indicator:  An indicator generated for delineating the end of a SCS. 

Undetected Fault Notification:  An Operations Management Data message that is generated in response to a received Fault Isolation Request when a fault is not associated with a Fault Report.

Verification:  The process of confirming by test or comparison to other operating systems that a configuration item or configuration item component can achieve its objectives.

Virtual Channels:  A CCSDS architectural concept whereby a single physical channel may be shared by different users by creating multiple, apparently parallel "virtual" paths through the physical channel, as specified in Applicable Document 1 of the EDOS Functional and Performance Specification, 560-EDOS-0202.0004, dated November 23, 1992.

Virtual Channel Data Unit (VCDU):  A fixed length CCSDS Advanced Orbiting Systems data structure which is used bidirectionally for space/space or space/ground communications.  A VCDU that includes forward error correction coding is referred to as a coded VCDU (CVCDU) and is implied by references to VCDUs, as specified in Applicable Document 1 of the EDOS Functional and Performance Specification, 560-EDOS-0202.0004, dated November 23, 1992.

Warm Start:  The process required to initiate the operations of electronic equipment from a state in which the equipment is powered up, but is not providing operational backup nor receiving parallel inputs to the operational equipment.

Acronym List

AIS
Automated Information System

AGS
Alaska Ground Station

AOS
Advanced Orbiting Systems

APID
applications process identifier

CADU
Channel Access Data Unit

CCSDS
Consultative Committee for Space Data Systems

CDB
command data block

CHI
Computer-Human Interface

CI
configuration item

CLCW
Command Link Control Word

CLTU
Command Link Transmission Unit

CODA
Customer Operations Data Accounting

CPN
CCSDS Principal Network

CVCDU
Coded Virtual Channel Data Unit

DAAC
Distributed Active Archive Center

DAF
Data Archive Facility

DCF
Data Capture Function

DCN
Document Change Notice

DEDS
DAAC to EDOS Data Set

[Item deleted]

EBnet
EOSDIS Backbone Network

ECS
EOS Core System

EDOS
EOS Data and Operations System

EDS
Expedited Data Set

EDU
EDOS Data Unit

EGS
EOS Ground System

EGT
EOSDIS Ground Terminal

EOC
EOS Operations Center

EOS
Earth Observing System

ESDIS
Earth Science Data and Information System

ESH
EDOS Service Header

ETS
EOS Test System


FLP
forward link processing

[Item deleted]

GSFC
Goddard Space Flight Center

GSIF
Ground Station Interface Facility

GT
ground terminal

ICC
Instrument Control Center

ICD
Interface Control Document

ID
identifier

ILS
Integrated Logistics Support

IP
International Partner

IPD
Information Processing Division

ISO
International Organization for Standardization

IT&V
Integration, Test, and Verification

LCC
life-cycle cost

LRU
Line Replaceable Unit

LZPF
Level Zero Processing Facility

MAP
Multiplexer Access Point

MO&DSD
Mission Operations and Data System Directorate

MOSDD
Mission Operations and Systems Development Division

M_PDU
Multiplexed Protocol Data Unit

NASA
National Aeronautics and Space Administration

NCC
Network Control Center

NHB
NASA Handbook

NOAA
National Oceanic and Atmospheric Administration

OA
Operations Agreement 

ODM
Operations Data Messages

OEM
Operations Engineering Manager

OM
Operations Management

OMF
Operations Management Function

OSI
Open Systems Interconnection

PDH
Production data handling

PDS
Production data set

PDU
protocol data unit

RL
return link

RLP
return link processing

RLPF
Return Link Processing Function

RLSS
Return Link Service Session

RMA
Reliability, Maintainability, and Availability

R-S
Reed-Solomon

SCID
spacecraft identifier

SCS
Spacecraft Contact Session

SDU
service data unit

SEF
Sustaining Engineering Facility

SGS
Svalbard Ground Station

SLS
Space Link Subnetwork

SMC
EOSDIS System Monitoring and Control

SN
Space Network

STCF
Short-term Capture Function

STGT
Second TDRSS Ground Terminal

TC
telecommand

TCP/IP
Transmission Control Protocol/Internet Protocol

TCTF-ID
TCTF Identifier

TDRS
Tracking and Data Relay Satellite

TDRSS
Tracking and Data Relay Satellite System

TGT
TDRSS Ground Terminal

TM
telemetry

UDP
User Datagram Protocol

UTC
Universal Time Coordinated

VC
Virtual Channel

VCDU
Virtual Channel Data Unit

VCDU–ID
VCDU Identifier

VCID
VC Identifier

WSC
White Sands Complex

WSGTU
White Sands Ground Terminal Upgrade

WOTS
Wallops Orbital Tracking System
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